DESCRIPTION TITLE OF MBE INVENTION: RESIN SHEET LAMINATE, METHOD FOR
MANUFACTURING THE SAME AND METHOD FOR MANUFACTURING LED CHIP MITE
PHOSPHOR-CONTAINING RESIN SHEET TECHNICAL FIELD [0001] The present invention
relalem to a resin sheet iaminpte provided with a resin sheet containing a. phosphor on a base
material More oarticalarly thepresent Invennolcm. relates. to  resin sheet laminate having many
sheet-like phosphor materials for convert leg an emisslualvaAvelength of an LED chip, arrayed. on a
substrate. BACKGROUND AMT [0002] A light emitting diode is rapidLy expanding its market
torabacklight ofa 1.rgurxd crystal. display (I_D(%@f; ﬁﬁifdrcg“éneral. lighting in addition to lighting in
automotive, QQ;L)ILcations jsyﬁgh as geadligel. because of a low power Qons_ump\tig,g, a long life time and

TR 1M

design against the background of significant improvement in lurhinance effieferioy 100831°  An
emission Gploy of an L EE: s injied. siach 2ty eqtision specirym af i, LED dopends qn .,

seelcondactor malsarial for forming chip. Therefore, in order to obtain L
WITH PHOSPHOR-CONTAINING RESIN SHEET

TECHNICAL FIELD
[0001]

The present invention relates to a resin sheeft laminate
provided with a resin sheet containing a phosphor on a base
material. More particularly, the present invention relates to
a resin sheet laminate having many sheet-like phosphor
materials for converting an emission wavelength of an LED chip,
arrayed on a substrate.

BRACKGROUND ART
[0002]

A light emitting diode is rapidly expanding its market
for a backlight of a liguid crystal display (LCD) and for general
lighting in addition to lighting in automotive applications
such as headlight because of a low power consumption, a long
life time and design against the background of significant
improvement in luminance efficiency.

(0003]

An emission color of an LED is limited since an emission

spectrum of the LED depends on a semiconductor material for

forming the LED chip. Therefore, in order to obtain LCD

[



b.Eps klight or white light for general. 1 i ghtixp by using an LED, 7. is necessary that_ a phosphor
suitable for an LFS chin is ansn tine fdit chip to convert an emd.ssion wavelealgth. Spe.cificaily, a
method cc' disposing a yelisig phnsphor on an LED chip to emit. blue light, a method. of disposing a
red phogiplisx and. a green phosphor o0.n dn LED chip to emit :blue 1 ight, and. a. method of disensing
a red phosphor, a green phosphor and a blue phosphor on an LED chip to emit ultraviolet light are
proposed. Among these methods, the method of disposing a yellow phosphor ox an LED chip. to em it
blue light, and the method of disposing a red phosphor and a. green phosphor on an LED chip to emit
blue light 8re-ésgretly Mio&t widely effiployéd frém furihante effficierty 2fh ¢ost Staridpoints of the
LED chip. [0004 Patent Documents 1 to 2 propose a, methbd of dispersing a phosphor in a liquid
resin for sealing’ al LED ¢hip‘as 4 $pec” i sthad of dispBSing afﬁﬁbéﬁho]r%ﬁtﬁg tED"chip,

However, vd-afx dispersion.of the phosphor in the liquid resin i.s n.onuniformé%cilgr@iﬁrrggglar it.ies arise

¥y

among LED Eﬁfﬁ%@ urcfﬁerf since a re%]ujré? (fuoan?i?yifseﬁétfd@/nmgf[ﬁ%atiﬁég when prp 1yﬁ’ng a liquid resin

on an LED. chip.separatel agqn@q{(ngssfv%ri%t'pn of the rsni%s e..al=H I%(prodluceg ring curing the
liquid resinés di st .Cu.}.)/]’..t.l to ma i. ntain t e}LaOrﬁ(%lTL of the pﬁé"sﬁ igrégrraﬁfgga‘ oan‘ltriﬂelé ED chin

constanti[0005, ., .thus.;21methad,of using a sheets1 Jike resinlever inwhj ch, atgimpAriscEnat

naanciai is gni itgsp Ly d,slr. buliNU in anjanice is proposed her a enrol.2, Patent Documents Send 4) .

A phosphar, s begrs agedron-each-LED chipican be Donsitaibi andquitiily theiEn can be improved

by forming a material in which a fluorescent material is uniformly dispersed in. advance into a sheet
having: a usifermithickness by ceatcy <cuitilig the resulting sheetyinto: aismalk piece rang:bonding if to

an LE D chip.

phosphor on an LED chip to emit ultraviclet light are proposed.
Among these methods, the method of disposing a yellow phosphor
on an LED chip to emit blue light, and the method of disposing
a red phosphor and a green phosphor on an LED chip to emit blue
light are currently most widely employed from luminance
efficiency and cost standpoints of the LED chip.
[0004]

Patent Documents 1 to 2 propose a method of dispersing
a phosphor in a liquid resin for sealing an LED chip as a specific
method of disposing a phosphor on the LED chip. However, when
dispersion of the phosphor in the liquid resin is nonuniform,
color irregularities arise among LED chips. Further, since a
regular quantity is hardly maintained when supplying a liquid
resin on an LED chip separately and thickness variation of the
reSin‘is easily produced during curing the liguid resin, 1t is
difficult to maintain the amount of the phosphor arranged on
the LED chip constantly.

[0005]



PRIOR ART: DOCUMENTS PATENT DOCUMENTS F00061 PARENT DOCUMENT 1.:
Japanese Patent Laid-open iii: C. cat on. No. E-132609 PATENT ACMILTMENT 2: Jarianese
Patent Laidsopen Pub .loaf aon No. 7-99345 PATENT DOCUMENT 3: Japanese Patent
Publication. No 4146406 PATENT DOCUMENT 4: Jaar: ese P aMnan t La ihn-open
PuMMnisaNaLoh Na. 20G0-156528 SMMARY OF THE INVENTION PROBLEMS TO BE SOLVED
BY THE INVENTION 00 O 1 1. it is necessary to supply LEDs having small color

Thus, a method of using a sheet-like resin lavyer in which
a flucrescent material is uniformly distributed in advance is
proposed (for example, Patent Documents 3 and 4). A phosphor
to be arranged on each LED chip can be constant and guality of
the LED can be improved by forming a material in which a
fluorescent material is uniformly dispersed in advance into a
sheet having a uniform thickness by coating, cutting the
resulting sheet into a small piece, and bonding it to an LED
chip.
PRIOR ART DOCUMENTS
PATENT DOCUMENTS
[0006]

PATENT DOCUMENT 1: Japanese Patent Laid-open Publication
No. 5-152609

PATENT DOCUMENT 2: Japanese Patent Laid-open Publication
No. 7-98345

PATENT DOCUMENT 3: Japanese Patent Publication No.
4146400

PATENT DOCUMENT 4: Japanese Patent Laild-open Publication
No. 2000-156528
SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0007]

It is necessary to supply LEDs having small color

irregularities of emission color stably for widely adapting the



LEDs to general lighting uses in bidbe of incandescent bulbs or 1-HUOTPScerl". ThhimAs desznni .
above, the method in whinda a fluoxescent materiml is uniforzily dispersed. in a. resjn in advance and
the resin is formed into a sheet having a uniform thickness is excellent as a method of suppressina
color irremLasi ti es, but this method has a problem that a step of cutting a sheet and a step of bonding
the sheet to an LED chap b..y use of an adhemive are added to a manufacimaring process of a tight
emitting device using the liED to make the manufacturing process complicated and expensive. 1.0008]
When the phgsphgr-contaird Fg(—:-,sin is formed into a shzet. in aﬁsounCe, the sheer has to be

Ird ng N S
disposed O%EaDSSepé%a’t%eE@ﬁaghi Eorexampie wheh the Phosphor-Loftainitbi résin s.Heed has

beem Tontinta, 4 size for disposing on asensrate LER chip in advance, it s difficylt to handle a

phosphor-containing sheet cut 5.ritio’a singulared piece of about’L nob Further, thé work of bonding

the singudated pieces tothe LED chip one;by gne by ysing an adhesivy E?Rgggesr%%%“ﬁa%%a and If is

difficult to achieve a manufacturing soeed and accuracy simultaneously. [00091 an alternative

method, there is a-method.in whip:Li the phespherscantaining sesinsheey is honded to the,! OHM am
in the form of a continuous sheet without cuiring into singulated pieces. hi this case, there are two
cases, the eamewhere ammed LED) ehgi phbtehtainin,FE of suppressing color
irregularities, but this method has a problem that a step of
cutting a sheet and a step of bonding the sheet to an LED chip
by use of an adhesive are added to a manufacturing process of
a light emitting device using the LED to make the manufacturing
process complicated and expensive.
(0008]
When the phosphor-containing resin is formed into a sheet
in advance, the sheet has to be disposed on a separate LED chip.
For example, when the phosphor-containing resin sheet has been
cut into a size for disposing on a separate LED chip in advance,
it is difficult to handle a phosphor~-containing sheet cut into
a singulated piece of about 1 mm. Further, the work of bonding
the singulated pieces to the LED chip one by one by using an
adhesive reqguires accuracy, and it is difficult to achieve a
manufacturing speed and accuracy simultaneously.
[0009]
As an alternative method, there is a method in which the
phosphor-containing resin sheet is bonded to the LED as in the
form of a continuous sheet without cutting into singulated

pieces. In this case, there are two cases, the case where



col ectrively bonded no the pnosonor-crontaenono resin sheetas of a water before separating into
sngnJatede.- Howeve. rany mer_hod, a metigiC of ¢ at i ng the phosphor- contain-Mg r sin sh.eet;
ding-it:I( -reLE-Dem-op is limited. Particular.iy, in the latter case, ft us d:1..1.ficult. 70 cut the
phospho.-conta ining resin sheet concurrent: Iv with cutting or a wafer of n LED. Further, when the
sphor obtaining .resin sheet is cut after hon.cLng it to the )ntib a cutting conficurationi 5 limineci to a
confi gurat i on following a cor configt ratlon than that of t he TED chip. Accordingiy, when desired to
cover a part ofthe thehor-caon taininc resin sheet ancle pose another part the surface., for example, for

the case of forahg alead out of R efectiode o the suiface ot the LEE) chip, it is difficu.lf. to
eliminate gnjy the,part of the phosphor-cotta nikin sheet, cqrre.spend.ing to the another oar [0010]

sh

e P

collectively bonded to the phosphor-contalining resin sheet as
in the formof a wafer before separating into singulated pieces.
However, in any method, a method of cutting the
phosphor-containing resin sheet after bonding it to the LED chip
is limited. Particularly, in the latter case, it is difficult
to cut the phosphor-containing resin sheet concurrently with
cutting of a wafer of the LED. Further, when the
phosphor-containing resin sheet 1s cut after bonding it to the
LED chip, a cutting configuration is limited to a configuration
following a configuration of the LED chip or a larger
configuration than that of the LED chip. Accordingly, when it
is desired to cover a part of the surface of the LED chip with
the phosphor-containing resin sheet and expose another part of
the surface, for example, for the case of forming a lead out
of an electrode on the surface of the LED chip, it is difficult
to eliminate only the part of the phosphor-containing resin
sheet, corresponding to the another part.

[D010]

The present inventors made earnest investigations
concerning the characteristics of uniformity in color and
luminance, ease of manufacturing and design flexibility of an
LED chip with a phosphor-containing resin sheet having a

phosphor-containing resin sheet bonded thereto, and



The present invent- s made earnest ..nvesticrations concerning the eharacte/iist iesiformity J ianco,
ease or manurrac ...urrrig ard des ..rn flexibility of an with a priosprior-co lasin shp!t,i. having a tainincr
resin shebon ciand C OTIS equent lay the present i sidefound that these chard H 5 -cont aininit resin
sheet a -e SDLUT IONS DO lilt: PROBI [0011] The preses illVent.1011 7.1171biC77-17 to
enhance Loll productivity or an LED chip gain aospihcr-ccnt.a ining resin sheet wiallo imp revlog t e u
formity of luminance and color of an. LED g color of which is converted by a ghosdof, by previcwn

consequently the present inventors found that in order to
improve all these characteristics, a machining method and a
configuration of the phosphor-containing resin sheet are very
important.

SOLUTIONS TO THE PROBLEMS

[0011]

The present invention enables to enhance the productivity
of an LED chip with a phosphor-containing resin sheet while
improving the uniformity of luminance and color of an LED, a
color of which is converted by a phosphor, by previously
providing a predetermined configuration for the
phosphor-containing resin sheet, and specifically, the present
invention 1is characterized by any of the following
constitutions.

(1) A resin sheet laminate provided with a
phosphor-containing resin sheet on a base material, wherein the
phosphor-containing resin sheet is divided into a plurality of
sections.

(2) The resin sheet laminate according to the
above-mentioned paragraph (1), wherein the base material is
continuous in-plane direction throughout the plurality of
sections of the phosphor-containing resin sheet.

(3} The resin sheet laminate according to the
above-mentioned paragraph (1) or (2}, wherein the base material

has a concave portion at the same position as the position of



providing a oredeterconfigurhtion for ho o -co a iriin.g resin sheet, and spent invention is
characterizesof the following con st tut' o (1) A resin st-ieet laminate pray i (led wi th a
ohocohor-containing resin sheet on a base material, wherein the a boundary dividahg a
phosphor-containing. resin shbet. (4) The resin sheet Saminate according no any one of the
dbobb-ifftgitionedpdbagrabhs (1) to (3), wherein a release agent is present between the base material
and the phosphor-containdnb resin sheet. (5) The resin sheet laminate according to any one of
the above-mentioned pqrafg;rgphp (1) to (3?1, vvwh(?reinﬁan adhesivq layer is Iam‘inate}g on the phosphor
containing. reSin SheetY T {6y The résin. SRBEE Haminate d6cbring fo"8ny ohe of the
above-mentioned pa ag@pgsrg)gtjg\(@: vagrg@ the base materi&al_l ng'%nﬁg Lhb phosphpr;qutaining

. . | [l 171 neel laminale dCCOralric . Y One O T
resin shpet laminated thereon is a resHri film. (7) Theresin sheet faminate according tb any one

of the abmiyepmernift Lidpaciagrapts, (L1p.(6), wheinaia in the sectipns inhe phosphorgontaining
resin sheet, ISE( configuration. at the tlméw en baweg from a direction perpendicularto in-pi are
direction Ofitgeﬁh@g[?ﬁ‘ta W&%zreﬂ?@t%g@ffﬁ&erial and the

phosphor-containing resin sheet.

(5) The resin sheet laminate according to any one of the
above-mentioned paragraphs (1) to (3), wherein an adhesive
layer is laminated on the phosphor-containing resin sheet.

(6) The resin sheet laminate according to any one of the
above-mentioned paragraphs (1) to (5), wherein the base
material having the phosphor-containing resin sheet laminated
thereon is a resin film.

(7) The resin sheet laminate according to any cone of the
above~-mentioned paragraphs (1) to (6), wherein in the sections
in the phosphor-containing resin sheet, its configuration at
the time when viewed from a direction perpendicular to in-plane
direction of the sheet 1s a reqgularly repeated pattern.

(8) The resin sheet laminate according to any one of the
above-mentioned paragraphs (1) to (7), wherein the
phosphor-containing resin sheet 1s bonded to an emission
surface of an LED.

{9) A method for manufacturing the resin sheet laminate
according to any one of the above-mentioned paragraphs (1) to
(8), which forms a phosphor-containing resin sheet divided into

aplurality of sections on abasematerial tomanufacture a resin



(8) The resin sheet laminate according to any one of the ahca3e-mentioned paragraphs (1) to (7),
wherein the phosphor-containing resin sheet is bonded. to an emission surface of an LED, Uuog) A
method for midufliacturing the resin sheet -laminate accoroing to an:.' ors of n. he above mbritioned
paragraphs (I) to (8), which forms a phbsphor-containing resin sheet dividpclinfo a riluraliLy st
5ectilolis on a base material to manufacture a resin sheet laminate, wherpin a stee or. dividing the
ehosofor-certaining rest-, sheet into a plurality Of sect :eons is pert ortnect by at _east One me t Loci
among etching by Ci Il e ail CalS f pattexhing by screen printing:, cunching by a die, machining by a
laser beamgifc cltting by & blaefes = 11 (20)°A fivethdd formantfactiifng art LED chip with a
thospher-cctraininp resin sheet, comprising the steps of (A) bondthg an emission surface of the LRO
chip to thé’ BRvidEd, PRoSphariEontainiig résin Sheét inthe resin’shieet tanfirale aceortitigtin any one
of 8.he above paragraphs (1) to (8), and r‘?)ipeeljng the phosphor orsontaThing resin sheet bonded. to
the ermisSO ST ELE T Eb e ot s PoEs AT Lo i) PReEoaoF
manpfactying an. LED chip. with , posphor, containing resin sheey,aceqrdinp, o, e ahove
paragrapﬁ é% wherein in the s ep (R),”t 0 emigsion surfaces of a plurality o ED ch?ps 5rranged (o]

as to corres ond to an arrangemont of.a 8I%§Jit¥ of §g&t&o.ns of the ohosphor-containihg resin shpet
are collectively bonded to the phosphor-containing resin sheet. EFFECT'S OF THE INVENTION

1(00121 ba accgrdancewitn, the-presgnt, invention, e LEDChIP chip with a

withaphosphot-contairtingreolnsheethavinganiformihminance and color can be manufactured by an

easy process, BRIER FESCRAWWON-OF EHEDRAWINGSsing the steps of: (A)

bonding an emission surface of the LED chip to the divided
phosphor-containing resin sheet in the resin sheet laminate
according to any one of the above paragraphs (1) to (8}, and
(B) peeling the phosphor-containing resin sheet bonded to the
emission surface of the LED chip from the base material.
(11) The method for manufacturing an LED chip with a
phosphor~centaining resin sheet according to the above
paragraph (10), wherein in the step (A), the emission surfaces
of a plurality of LED chips arranged so as to correspond to an
arrangement of a plurality of sections of the
phosphor~containing resin sheet are collectively bonded to the
phosphor~containing resin sheet.
EFFECTS OF THE INVENTION
[0012]
In accordance with the present invention, the LED chip
with a phosphor~containing resin sheet havinguniform luminance

and color can be manufactured by an easy proces

9]
.

BRIEF DESCRIPTION OF THE DRAWINGS



Fig. a is a view showino a first example of a coast ittnant sectional view of a resin sheet laminate of the
present invention. Fla.. 2 is a view showimg a second example of the constituent sectional view of
the resin sheet laminate of the present invention* Pie. 13 is a view showing- a third example of
tee constituent sectional view of the resin sheet lamdnate of the present inventa on_ Fig. 4is a
view showing a fourth example of the constituent sectional view of the resin sheet laminate cl the
present. inventtion* Fig. 5 s a. view showing a first example of plane view of the resin sheet |
attmate of the present. invention. Fig* 6 is a view showing a. second example of the plane view of
the resin shéét 1 amina to ..the present ravens. ion. Fig. 4 is a view showing a third examele of
the plane \VI eW of the resin sheet laminate of the present invention. _ Fig. 8 is a view showing a
fourth exampl e of the‘plane View of the TSI shéet Iaminate 6F the Preserit invéntion: "= c4.9isa
view showigg Qa,[fif:cbﬂ%ample of the Elane v.1l ew of the resin sheet IQmj_ngte of the present 'Inventtioll.

Viiew eceT Lfalll & nesSernt

Fig. 10 is a view shb\?‘vmg assxth ’i‘exémlb?%lo? the bfahe wew%fttheeoe“"sirfleﬁeé}ﬁlamanate of the present
invention_ .

invention.

Fig. 2 is a view showing a second example of the
constituent sectional view of the resin sheet laminate of the
present invention.

Fig. 3 isaview showinga thirdexample of the constituent
sectional view of the resin sheet laminate of the present
invention.

Fig. 4 is a view showing a fourth example of the
constituent sectional view of the resin sheet laminate of the
present invention.

Fig. 5 1s a view showing a first example of plane view
of the resin sheet laminate of the present invention.

Fig. 6 is a view showing a second example of the plane
view of the resin sheet laminate of the present invention.

Fig. 7 1s a view showing a third example of the plane view
of the resin sheet laminate of the present invention.

Fig. 8 is a view showing a fourth example of the plane
view of the resin sheet laminate of the present invention.

Fig. 9 is a view showing a fifth example of the plane view
of the resin sheet laminate of the present invention.

Fig. 10 1s a view showing a sixth example of the plane

view of the resin sheet laminate of the present invention.



Fig, 11. is a view showing a first exappie of a process for preparing a resin sheet 1umiOute of the
lirnpoin, invention, Fig. 12view showing Cl second. example of the pntess forliE.a resin sheet laminate
of the present. invention. Fig. 1.3 Is a view showing a third example of the process for preparing a
resin sheet lamimete of the present invention. Fig. 14 is a view showing a first example of a
method for mounting a phosphor-containing resin sheet in the resin sheet laminate of the present
invention on an LED chip. Fig. 15 is a view showing Cl second examp]e) vf the meinod for
mounting the phosphor- contalnlng resin sheet in the resin sheet laminate of the present Invent. lon on
an LED chip. Fig.-16 is a View Shewing'a thifi exsninié of themsthad for motntingthe

phospPer- contalnlng rosin sheet n resin sheet lamjnate of the present invention on an TED chip.

Figh 17 is ‘a VieW SAGWihg A folrfth eXample 'of the Miethod for méuhting the phoSphdricontaining. resin
sheet in the resin sheet Ifl%mnate of the present invention on an LED chlp MF.COLMENTS OF THE

INVENTION' i001] (Basic Constn.tution of Résin Sheet Laminate) "~ IC resif sheet laninate oil The

preserrE. Lngerlyllon IS a&resm sﬁe&t n|aSI;E]\IQ€a>.ILe Prov:dedtwnh a qhos hor- cogtamlrml e Sill Sheet OH a
base mat eria " which the phosphor-cant aining resin sheet. i3 divided Into a pIurzﬂlty cf sections.
The Fig. 13 is a view showing a third example of the process

for preparing a resin sheet laminate of the present invention.

Fig. 14 is a view showing a first example of a method for
mounting a phosphor-containing resin sheet in the resin sheet
laminate of the present invention on an LED chip.

Fig. 15 is a view showing a second example of the method
for mounting the phosphor-containing resin sheet in the resin
sheet laminate of the present invention on an LED chip.

Fig. 16 is a view showing a third example of the method
for mounting the phosphor-containing resin sheet in the resin
sheet laminate of the present invention on an LED chip

Fig. 17 is a view showing a fourth example of the method
for mounting the phosphor-containing resin sheet in the resin
sheet laminate of the present invention on an LED chip.
EMBODIMENTS OF THE INVENTION
[0014]

(Basic Constitution of Resin Sheet Laminate)

A resin sheet laminate of the present invention is a resin
sheet laminate provided with a phosphor-containing resin sheet
on abasematerial, inwhich the phosphor-containing resin sheet

is divided into a plurality of sections. The



phosphor-containifig resin sh. COL Ca Il be (Ai sided in-pc) the desired. aftudiOf senutp.or: waf.n a
d.es I red. s a De ande fIS Crn Cding to -its claccbve. On the nther hand, the base materibl for
smppmrteMbg the phosphor-containing resin sheet is monolithic (continuus in-plane direction)
throughout a )Oiurality of sections of the ohosphor-conlaining resin sheet, and the phosphor
-containing resin sheet is not fragm.euted separafel'yc )0015)1 Iu the resin sheet laminate of the.
present invention, a ohosnatior resin layer -buying a aniform thitkness al.pd uniform composition. can
he formed or each kkn since a resin sheet bn which the phosphor is uniformly dispersed is formed in
advance. FUrhes: while the resin SHeer is divided into'a désired shape'in ‘ddvaricé thesé divided reain
sheets are cdmhineciby the base. matexPab, and therefore the resin sheet can be easily bonded to
the LED cHip A&cordingly; an UEE Whichiq undcrobra it fuminahce And color ear BE maitufactured
by an easy, leroqoggmbgc%s]iqg\thefr\esin;sheet kamin@t_erlcg th%}%e ent invention . Cl;016; Thus,

O LS ODC LVE T he otielr nal ; aoe ot & T L HON N
The base matené]_ in the Tesin sheet Taminate. of the oresent invention s ?ﬁjref”eraﬁly undivided. Here,

in the preseniticatl.a piyrase.the base material is undblyided. fefersJo @ dtatg nwhich fhe base
material is not Pally separated. Ili'ac, is, this stateinc udesrapt only the case where a cut in not made in
the base material; buf-also the case, are Maierial js rartia tirg ok genet ashase [Tuteriaj hut r
sections of the phosphor-containing resin sheet, and the
phosphor-containing resin sheet is not fragmented separately.
[0015]

In the resin sheet laminate of the present invention, a
phosphor resin layer having a uniform thickness and uniform
composition can be formed on each LED since a resin sheet in
which the phosphor is uniformly dispersed is formed in advance.
Further, while the resin sheet is divided into a desired shape
in advance, these divided resin sheets are combined by the base
material, and therefore the resin sheet can be easily bonded
to the LED chip. Accordingly, an LED which is uniform in
luminance and color can be manufactured by an easy process by
using the resin sheet laminate of the present invention.
[0016]

Thus, the base material 1n the resin sheet laminate of
the present invention 1is preferably undivided. Here, in the
present specification, a phrase "the base material is
undivided" refers to a state in which the base material is not
fully separated. That is, this state includes not only the case

where a cut 1s not made in the base material, but also the case

11



retain- a momolithic cootat ion as a whole. The constitution of the resin s mxesent invention wi.ll. be
described by a soctinna of Elto 4.tion, these area xarripios, the lai.nlnaof the present inve.nt4 on is not
examples. [ 0018 | | is a view shown example of aconstimut los of resin sheeto ruse It invention.
osohor-coot. aining resin sheet 2 diva nto a predetermined configuration is Imminated on an uodi,vi
ded h.ase material 1. r0 1 9 ]

where the base material has partially a cut not penetrating the

s

base material and the case where the base material haspartially
a break penetrating the base material but the base material
retains a monolithic configuration as a whole.

[0017]

ThHe constitution of the resin sheet laminate of the
present invention will be described by a sectional view by use
of Figs 1 to 4. 1Inaddition, these are examples, the resin sheet
laminate of the present invention is not limited to these
examples.

[0018]

Fig. 1 is a view showing an example of a constitution of
the resin sheet laminate of the present invention. A
phosphor-~containing resin sheet 2 divided into a predetermined
configuration is laminated on an undivided base material 1.
[0019]

Fig. 2is aview showing a second example of a constitution
of the resin sheet laminate of the present invention. A
pvhosphor-containing resin sheet 2 divided into a predetermined
configuration is laminated on a base material 1, and the base
material 1 has a concave portion at the same position as that
of a boundary dividing a phosphor-containing resin layer. In
addition, "the same position" referred to herein refers to a
position where the concave portion of the base material is in

agreement with the boundary of the phosphor- containing resin

12



is a. view showing a second cxampio of a constitution of the resin 5 LUSAt laminate of the
-esinvention. phosphor contain u min sheet 2 divided into a mredetermi ed configuration is laminated
on aial I, and he hose materiod 1 has..;.acn;rcave. portion at the same position as that of a boundary
dividing pher hor-comtresin L aye-in aMditios, rhe same pcmit:ion" referred to herai n refers to a
cositimn where ode coocav satmion of the base matc.rial is in agreement wi.boundary of thephosphor-
contmihins resin monol f and , of plus or n n UsLime, a maieria.d .break.

layer with accuracy of plus or minus 10 um. In this time, a
part of the concave portion of the base material may be a break

penetrating the base material as long as the base material is
monolithic, and this is also common to constitutions in Fig.
3 and Fig. 4 described later. When the resin sheet laminate
has the constitution described above, it is preferred since an
adijacent section is not peeled when only one section of the
phosphor~containing resin sheet is peeled off. If the base
material does not have such a concave portion in peeling the
phosphor~containing resin sheet divided into sections for every
section from the base material, there is a fear that an adjacent
section 1s simultaneously peeled off when the section is very
small. On the other hand, when the concave portion with depth

not penetrating th

N

=~ base material is provided, stress 1is
dispersed and a large peeling force is not exerted on the
adjacent section.
[0020]

Fig. 3 is a view showing a third example of a constitution
of the resin sheet laminate of the present invention. A
phosphor-containing resin sheet 2 divided into a predetermined
configuration is laminated on a base material 1, and the base
material 1 has a concave portion at the same position as the
position of a boundary dividing a phosphor-containing resin
layer. "The same position” referred to herein refers to a

position having the same meaning as in the above description.

Y
(oY)



ting the be se Mater 1. .al. am; I on Ci St. he b asia5.s and 7..ommon r con btf tot. . 4 described
Later. When the resin sheet i a-i rate COICStitlUtiIOfT described above, it is prefer r ed since an
adjacent secton is not peeled when only one se( ion of the r-contimnino resinthe base materiallot have
such a concave portion in ppeling the orOta .1whi ng :cc s for ever y section from the base
material, there is a fear that an adj am secuion is Sic111;711.:eeled off when the secti on is very small.
On the oband, 51.1cC t no cone ave per talon with depth

A release agent 6 is present between the base material 1 and
the phosphor-~containing resin sheet 2. A constitution inwhich
the release agent 1s present between the base material and the
phosphor-containing resin sheet is one of preferable aspects
of the present invention, and this facilitates peeling of the
base material 1 from the phosphor containing resin sheet 2 when
bonding the phosphor-containing resin sheet 2 to an LED chip.
The release agent is preferably used when the
phosphor-containing resin sheet Z cannot be easily peeled from
the base material 1 although there may be cases where the
phosphor-containing resin sheet can be easily peeled from the
base material even when the release agent 1is not present
depending on the composition of the phosphor-containing resin
sheet 2 and the base material 1.

[G021]

A constitution in which an adhesive layer is present on
at least one of both surfaces of the phosphor-containing resin
sheet 1s one of more preferable aspects of the present invention.
The reason for this is that the adhesive power of the
phosphor-containing resin sheet to the LED chip can be enhanced
by the existence of the adhesive layer when the
phosphor~containingresinsﬁN%ﬁ:2aoesruﬂ:haveadhesion<NThave
tackiness which is not enough for bonding to an LED chip.
[0022]

Fig. 4 is aview showing a fourth example of a constitution
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.inci the basecci al is provided, di anerseo ar d arapc |. hog forceexerted on the adHacent section.
[0020 j a. 3 is a view showing a thiti e ipof a. conat If inv or the resin sheet Laminate of the pesent ihv
n on. phospi r containing rosin sheer 2 divided into a predetermi. rpd cotat i.on. is laminecii 1.se
Onbase 1 bus a conc.p01:11 sr at.same ppsition as the position of a hou-dary Ci 1. vi cii. rg a ph.o
spho r con taininf seais 01% 7"The sdmcherein prer pOSavinh 1The saffp moan in as in. theove des
cri

of the resin sheet laminate of the present invention. A
phosphor-containing resin sheet 2 divided into a predetermined
configuration is laminated on a base material 1, and the base
material 1 has a concave portion at the same position as a
position of a boundary dividing a phosphor-containing resin
layer. "The same position" referred to herein also refers to
a position having the same meaning as in the above description.
A release agent 6 is present between the base material 1 and
the phosphor-containing resin sheet 2, and further an adhesive
layer 7 is present on the phosphor-containing resin sheet 2.
The reason for this is that the adhesive power of the
phosphor-containing resin sheet to the LED chip can be enhanced
when the phosphor-containing resin sheet is bonded to the LED
chip before the phosphor-containing resin sheet is peeled from
the base material, as with the case described in Fig. 14
described later. 1In addition, as a variation of Fig. 4, an
aspect in which the release agent 6 1s not present may be
employed.

[0023]

Next, in Fig. 5 to Fig. 10, constitutions of the resin
sheet laminates of the present invention will be described by
plane view. Inaddition, theconstitutions shownby theseplane
views can be applied to any of the constitutions described above
by a sectional view. Further, these are examples, and the resin

sheet laminate of the present invention is not limited to these
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ft release agent 6 is present between the base material land. the phosphor- co n:. a 10100 T-ras 7Ln
cineet 2cons Lit ption in which_ the release agent is -present between the base material and the
phosphor-fbniaining resin sheet is one. of preferable aspects of the present invention, and this
facilitates peeling of the base material. I. from. the phosphor containing resin sheet 2 when bonding
the phosphor-containing resin sheet 2 to an LED chip. The release agent is preferably used when the
phosphor-containing resAn sheet 2 cannot be easily peeled the base material i although there may be
cases where the phoephorgoontaining resin sheet can be easily peeled from the base material even
when the r&"eas Sént is not present: depending on the composition of the phosphor-containing resin
sheet 2 ani mje/ base material 1. [00211 A constitution in which an adhesive layer is present on at
least one of both surfaces of the phosphor-containing res4. sheer is one of mofepreferahle aspects of
the present invention. The reason for this jis thay %p% adhesive power of the «QQ pﬁor-gont,'ning resin
sheet to fne LED c%ir]p%:'fié er%hgncjgdvgy"tﬁg%ﬁé ence J’c}f?%%egéﬁhggv% I%l?/élrg WF%n‘ fﬁé/gngasﬁlphor-conta
| p1 or TES'; 0 sheet.2 does nothave,adhesion or have tackiness which is pat enauygh for bonding to
an TED chip. 0022: of the resin sheet laminate of the present invention. A hhognhev--cc,fITPH fling
Lesir ster.i {-2divided: {opi a-gredeterbineq configuratian 1,/aminaned-en.alad he mategia7 1, and
the ravism. material | has a cencaV,". port i on at the same position as a position of a boundary
dividing a bhosbhar-contaiping resin:layer dThe same position: neferced 10 nerein also refess to a.
position haying the same meaning as in the above descr iptbiani A relea.se agent 6 is present het We
pri the ha sehmateriat.-1: @andthe phospheticontat aing resindsheet 2; aridfurther anatihnelve layer 7 s
present on the phosphor-containing iesiri sheet. 2. The reason for this is that. the adhesive power ot7
the phosphor<onbain, ng TdAsie.csheet td the EE412 chnip:canberentrahced whentthem of
phospher-containiag rbsin, sheet is bonded to the LED chip before the uhoscher-cont aininq resir. shet
is peeled prom the Base matepial, as with the case described in Fig. 14 described laterTu adidit ion.,
as a. variation of Fig. 4, an. aspect in which the release agent. 6 is naL present may be employed.
[00231  [0025]

The phosphor~containing resin sheet 2 may be subjected
to machining other than dividing into sections. Fig. 6 is a
view showing an example of a constitution of the present
invention, and is plane view of a resin sheet laminate in which
the phosphor-containing resin sheet 2 divided into sections is
laminated on a monolithic base material 1, and each section of
the phosphor-containing resin sheet 2 is formed into a desired
shape by machining a part of each section. When a part of each
section of the divided phosphor-containing resin sheet 2 is
machined, the machined portion may penetrate the base material.
[0026]

Fig. 7 is a view showing another example of a constitution
of the present invention, and is plane view of a resin sheet
laminate in which the phosphor-containing resin sheet 2 divided

into sections is laminated on a monolithic base material 1, and
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Next, in. Fig. o to Fig. 10 constitutions of the besin sheet. laminates of the preSCIIL invention will be
(1eecribed. by rAl soc view lii adUIL ion, | he constitutions shown by these h 1. a he V-1J2Ws can cc
aerreled th any of the cora3tl.ttntions described above by a sect. | oba] vi ew . Further, these are
exaap les, and the resin. sheet :Laminate of the resent invention is not. 1 1. mi teci to These
examples. :0024i is a view showing 11 exampie of a consti ft] t on of' the present invention.,
and is plane view of a yes 1.x. sheet laminate in which the phosphor-containing resin sheet 2 divided
into sections is laminated on a monolithic base material 1. The phosphor-containing resin shnnt 2 is
divided irito° Fectafgtliar section's) arid reetangularsections afe drrayed firthe form ofafattice. 062U
The phosphor-containing resin. sheet 2 may be subjected. to machining other than dividing into secti
ons. Fig. 6 i'a View'sRowitlg anexampleé ofaconstitution bf the“present invertion®* @nd’ls plane view
of a resin sheet laminate in which the phosphor-ccitaining resin shent 2 divided. into sections is
laminated &i.'a' mpnolithic 6ade raterial 17 and &4k section 6f the phosphor-containing resin sheet.

2is formed,i%ozg desired shape by rtl a Cha part of each section. lint] en a. part of each section of the

divided. phbsphorj-containing resin sheet 2 is machined, the machined portion may penetrate the base

Mate [C.M26] F?OZ: IS a V|e|_vcs}p_ win .anoth% xamRIe of a. constitution of th%grs%sr(}—:'nt i nventi

. ; . B min a section.ol the. sSPHOL—CONCalnlil ..
on, and is plane wev%lo a resn‘?sﬁeet. lan.l.ina..el. Wﬁl(ﬁ'l t(ﬁepo osoﬁor -conta I’Iﬂg resin Calplef

ctiiwitritaci Mata sectins s lamina Jogi,on a monolifhic fia se,material, 1, and inemr. sect lon of the

[phosphor -conta ining resin sheet 2 is formed li nto a des | red shape by pinailing a nara ot eacn
section togQt, her with flf'xeﬁbﬁ?.e @%%@HQJWH‘,&%W%Q@@ %ossible to cover the

LED chip partially with the phosphor-containing resin sheet and
expose the LED chip partially. It is possible to respond to
various design freely, for example, design for the case where
awavelength of a part of light emitted from the emission surface
of the LED chip is converted through the phosphor-containing
resin sheet, and another part of light is taken out as is with
no conversion in wavelength, and these two types of light are
mixed to adjust an emission color, or design for the case where
in order to form a lead out of an electrode at a part of the
surface of the LED chip, the part is not covered with the
phosphor-containing resin sheet.

[0028]

Further, sections of the phosphor-containing resin sheet
arrayed on the base material dces not have to be rectangular,
and the sections may be hexagonal as shown in Fig. 8 or polygonal
otherwise, or may be circular or ellipsoidal. In a usual mass

-

production process, since all of the LED elements to which the

phosphor-containing resin sheet 1is bonded have the same

17



[002W1 By forming each section of the phosphor-containing resin sheet 2 into a desired shape by
machining a part of each section as shown in Peg. 6 and rig. 7, it becomes possible to cover the LEE)
chip partially with the phosphor-containing resin sheet and expose the LED chip patrtially. It is possible
to respond to ifari :ens design freely, for example, design for the case whemre -wavelength of a
part of light emitted from the emi surface of the LED chip is converted through the phosphor-containing
resin sheet, and another part of light is taken out as is with no conversion in wavelength, and these
two types of light arc mixed to adjust an emission color, or design for the case where in order to form a
lead out of an ‘electrodelatra part of theosarface 6ftheliga) ehip, the partisinorcovéred with the
phosphor-containing resin sheet. [0028] ‘curl:her, sections of the phosphor-containing rosin sheet
arrayed ofi ‘the Base miaterial doesnot havetotie rectangular Sarfd the sectiorisiiaybe héxagonal a s
shown in O Or prir yClOrtai otherwise, or may be circular Of eleipsoidel. In a usual mass producti cm
brlceS3, Since &ll'ot thé' LEL elements s WilMfilithe pHO&Shorcontaifingtesinsheet' i horded have
the same orrbi%gration, itis.preferred that al T. of sections of the ghosphom-con L a ing nu resits
sheet ihighE tHe ‘SAme ¢onfids tafion and'are Arrayed at & Constant oitch. HEWEIEr: Séctions of the
phosphorcantein: In?resin sheet aprayed.on the base material does ot have, to have the same
confirbarati on depenging on the 8es”|gn of the LED eIe‘mgnt, and. as shown 1n Iil—‘(i}g. 9, sections haying

two types of copfigyratigns, may. be repeatedly, arrayed, It is pessible to design 3 §%’13fl9&lvﬂ\k?“°” freely

as required, for example, design in which the emission surface of the' LED elements, to oh the

phosphormatadogﬂgsreékn sheet;is bonded,.is partitioned info two sections in,order to locate an area
where: the phospho r -centaiLning resin sheet is not bonded prtial y on the emission surface of the

LED element 4L 191.8 2-4.) de s i lihan industrial massi predection pracess Atisipreferredthat in the
sections in the phosghor-containing resin sheet, its configuratibn at the time when viewed from a
direction. perpendicularde in-plane directiontofdhe sheetisra regutartyrepeated-pattern. It is one
example of the regularly repeated pattern that as shown in Figs. 5 to 8, sections all having the same
configurationearerarsayedorepeatedly,or thavasshown imEttgn9a combinedspattern 0f sections
having two or mitre different corlfMieirations is at-rayed repeatedly, in addito Lon, who rf the ccciig u
rift i cis / cbhridde ISE D e tacre citedvers a fi kcie vatietyrace:tidinglmconditions bEnsanufacturing

of a wide
area where the phosphor-containing resin sheet is not bonded

partially on the emission surface of the LED element.
[0029]

In an industrial mass production process, it is preferred
that in the sections in the phosphor~-containing resin sheet,
its configuration at the time when viewed from a direction
perpendicular to in-plane direction of the sheet is a regularly
repeated pattern. It i1s one example of the regularly repeated
pattern that as shown in Figs. 5 to 8, sections all having the
same configuration are arrayed repeatedly, or that as shown in
Fig. 9, a combined pattern of sections having two or more
different configurations is arrayed repeatedly. In addition,
when the configuration/design of the LED element covers a wide

variety according to conditions of manufacturing of a wide



variety of products in small opaptities, as shown in Elm. la, 7The phOhphor-contalning resin. sheet on
the base mpterd a may be machined into sections hevrid a wide vahiety ot configurations. L. 0 0 30
(Base Material) As the base material 1, known metal, film, glass, ceramic, paper or the like can.
be used. Specific examples of the Phase marerial include plates or foils of metal such as a Mini ICRIM
(irmdhidf ntg 1 .rain urn alloy) zinp, copper and iron; resin. films such as cellulose acetate,
polyethylene terephthalatta (PET), pcegye Lit viene, poi ye s twAr po yannivie ppAyi imAmie
polvstyner. e , imPAyrtr opylere, polyca rtP)r. a t e, . olyvinyl a tddea i and araph d ; and pa dem- hpyy
rp btl a s tvDdsyet byt eoe peticyia rpp yrlee €. polystyréne, etc Slaphinatedithereon or paper coatec
with plastics (polyethylene, polypropylene, polystyrene, etc.), paper or ith. Ins of plastics having the
above-mentioned metals’ “aminsted theteé="or depos’ited - Theirémn® Aiforty: thieta, astBabase
matterreal, flexible film like materials are preferred from toe viewpoints of adhesion in bonging a
phosphor-contdifinb resin sHeet to frie LEPSP T 8mift, and filffis havihig high Strength are oroferred in.

order tea void g,fear_of_brgaking in handling a filmylike base material. A resin film is preferred from the
eWpol. S 6Ptrﬁé?§86\?éﬁﬁgﬁtidned re.quired characteritiss and. economic efficiency, and among resin

films, a PETJHUQO] particularly pvbrerred. When collevated i(ppereture of 200co ur mocoos regwidel if
cargng a resin a. polurmide 01111115 MO re preferred f rosi the viewpoinTs of heat fen.' Ptunce. The
base materiali may <t%§ag%ev@%§gr§%q§cted to release treatment of a surface for ease, of releasi ng a

sheet. Further, when the base terial Is a metal isle to, the plate surface may be subjected to chrome-

or nick.el-ol at r rig}% %ﬂé@@gt@ﬁ!m%@ﬁ&c@%om metal, £ilm, glass, ceramic,
paper or the like can be used. Specific examples of the base
material include plates or foils of metal such as aluminum
(including aluminum alloy), zinc, copper and iron; resin films
such as cellulose acetate, polyethylene terephthalate (PET),
polyethylene, polyester, polyamide, polyimide, polystyrene,
polypropylene, polycarbonate, polyvinyl acetal and aramid; and
paper having plastics (polyethylene, polypropylene,
polystyrene, etc.) laminated thereon or paper coated with
plastics (polyethylene, polypropylene, polystyrene, etc.),
paper or films of plastics having the above-mentioned metals
laminated therecon or deposited thereon. Amongthem, as the base
material, flexible film-like materials are preferred from the
viewpoints of adhesion in bonding a phosphor-containing resin
sheet to the LED element, and films having high strength are
preferred 1n order to avold a fear of breaking in handling a
film-like base material. A resin film is preferred from the
viewpoints of the above-mentioned required characteristics and

economic efficiency, and among resin films, a PET film is

19



The thickness of the base material is not particularly limited, but a lower limit is preferably 10 pm or
pmire, and more preferably 60 pm or more Also, an upper limit is preferably efleW pm or less, and
more ererershiy 2000 urn or less. [0022(1 (Phosphor-Containing Resin Sheet) A component. of
the phosphor containing resin sheet 2 is not particularly limited. as long as it contains primarily a resin
and a phosphor, and iinifibus components. can he used. Other component may be contained in the
component as roguired. [00331 (Phosphor) The phosphor absorbs light emit:lied from the LEE)
chip, crecipiertb the wavelength of the light and. units ligff different in wavelength from the light of the
Hill] chfp. Fhereby:a patty. oflight emitted from therL ED<chip isimixed withta:part.gf LMaht emitteo
from the phosphor. to obtain an LED of multiple colors a -oiLL LED. with a phosphbr which errlits ligtt
of yellowish~ &rfigsion“onions by lighil ffom theLEE'Sii is'possibie Lo'ermidt whité iinThtbyusing a
siLoge LED chip. [0034L The phosphors described above include various phosphors such as a
phosphor Efriitting gréen. lighaa phospher emitting blueiight, & phospHor emitting yeliow light, a
phosphor emittinqqud light and the like. Scpv-ecicfi%gxamlgl(?s of the nhosohor used in Lhb %reEent
invention iTdiiLde" chown phosphiors such ‘als\/in()’}gaheiiccﬁ osphors,” olreg%l?l?c Bﬁgsdp%?& ‘fludrescent
pigments anb fluorescent dyes. F,xamplos of the organic phospnbrs.include__ ]
bllyisulioamddeniniclamineforhiaidenyde Gondshsation dyes and porylens pROSPRGrS 4 the

peryiene pnesphqr.is preferably used since it.can be ysed for the long term. The,ftoarmaterial
particularly preferably used ‘
to chrome- or nickel-plating or ceramic treatment.
[0031]
The thickness of the base material i1s not particularly
limited, but a lower limit is preferably 40 um or mere, and more
preferably 60 pum or more. Also, an upper limit is preferably
5000 pm or less, and more preferably 3000 pum or less.
[(0032]
(Phosphor-Containing Resin Sheet)
A component of the phosphor-containing resin sheet 2 is
not particularly limited as long as it contains primarily a
resin and a phosphor, and various components can be used. Other
component may be contained in the component as required.
[0033]
{(Phosphor)
The phosphor absorbs light emitted from the LED chip,
converts the wavelenqth,of‘thé light and emits light different
in wavelength from the light of the LED chip. Thereby, a part

of light emitted from the LED chip is mixed with a part of light

emitted from the phosphor to obtain an LED of multiple colors
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in the present invbntion Lnolndes inorganic ohosnhors. Hereinafter, the inorganic phospnbr used in the
Turesent | nvention. wilt. be he 00351 Examples of a phosphor emi ing green light include Y25i05:Ce,
Tbj MgAl: CeSr.E.AlothedEu, and (at least one of Mg, Ca, Sr and EapLia2S,:Eu. Examples of a
phosphor emitti np blue Light include Sr5(PCE) 301:Ea, (SrCaBa )5 [PO4). 3 CEIIBS C a)[;(PC.)
301:Ea,(at Ca, Sad Ba),[0.909C2:Eur Mr , and (at least ono of Mg, Ca, Sranda) ELLE
09012r Mu, Mn [00371

including a white color. Specifically, by optically combining
1 a phosphor which emits light of yellowish
emission colors by light from the LED, it is possible to emit
white light by using a single LED chip.

[0034]

The phosphors described above include various phosphors
such as a phosphor emitting green light, a phosphor emitting
blue light, a phosphor emitting yellow light, a phosphor
emitting red light and the like. Specific examples of the
phosphor used in the present invention include known phosphors
such as inorganic phosphors, organic phosphors, fluocrescent
pigments and fluorescent dyes. Examples of the organic
phosphors include allylsulfoamide-melamineformaldehyde
cocondensation dyes and perylene phosphors, and the perylene
phosphor is preferably used since 1t can be used for the long
term. The fluorescent material particularly preferably used
in the present invention includes lnorganic phosphors.
Hereinafter, the inorganic phosphor used in the present
invention will be described.

[0635]
Examples of a phosphor emitting green light include
SrAl,04:Fu, ¥Y;8105:Ce, Th, Mghl,;0:4:Ce, Tb, Sr Al:;05:Eu, and (at
least one of Mg, Ca, Sr and Ba)GapS;:Eu.

[(0036]

Examples of a phosphor emitting blue light include

4
-
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Examples of a phosphor emitting green-yellow light include an yttrium-aluminum oxide phosphor
activated wi Shah least cerium, an yttridmegadelihiumealuminum oxide phosphor activated wi Oh at
lea s tcc.rl. urn, ytt iumea 1 mai sum- g ar ne t OX ide phosphor activated with at least cerium, and
an yttrium-gallinmealumdeum oxide Phosphor activated. with at least cerium ( She so-cal ied YAG-ba
sed phosphor)Specif icali 1y, firtd,150152:B rfir is at leasL one selected from among Y, Cld and La, M
includes at least one of either Al or Ca, and le is a 1anthancid-based phosphor) and (Yl,L.lar,)
(Al1l_:..,(3a,") 3012 R (C is at least one selected f fOT. CO, Th, Pr, SPADy and Ho, and 0 < Ex < 0.5,
0 K y K 0.5)calrt Be'used.f0038]° r C2Examplés of'al plospho? emitting’fed light ineludé0:202S: Eu,
La209S : En 1i203: En, and GdeCEZ : 0 uy [0039] _Further, examples of a phosphor emitting light
compatible"Wwitfi ‘a bitie CED Which'is carrently ainstream intludé DAG-based prosehérs such. as(Al,
Gal 5012:Ce, (Y, cad) 3131 5012:(1, 1.2*illi550-02y Ca: and Y-iikiH012: Ce; TAG-based purephors
such as TOE1 Jﬂ’.SOfZ:Cé?siﬁ@gteéﬁds%%%hé%ﬁ)ﬁb}iﬁ‘é%uéﬁ}as (B.a, Sr)23101:Eu phootPua,
1ion[ScZSIE %]Ezzlfe phosphor and (Dr, Da, Mg) 2.S1-0,1:Eu phosphor; miiimaemramedmmmmkiFilmr
u, (ca,

sioUt as La

Examples of a phosphor emitting green-yellow light
include an yttrium-aluminum oxide phosphor activated with at
least cerium, an yttrium-gadolinium-aluminum oxide phosphor
activated with at least cerium, yttrium-aluminum-garnet oxide
phosphor activated with at least cerium, and an
yttrium-gallium-aluminum oxide phosphor activated with at
least cerium (the so-called YAG-based phosphor). Specifically,
LnsMs04;:R (Ln is at least one selected from among Y, Gd and La,
M includes at least one of either Al or Ca, and R is a
lanthanoid-based phosphor) and (Y; xGayx)3(AL;-,Gay):0:2:R (R is at
least one selected from Ce, Tb, Pr, Sm, Eu, Dy and Ho, and 0
< Rx < 0.5, 0 <y < 0.5) can be used.

[0038]

Examples of a phosphor emitting red 1light include Y,0,S:Eu,
Lay0,5:Eu, Y,05:Eu, and Gd->0,5:Eu.
[0039]

Further, examples of a phosphor emitting light compatible
with a blue LED which is currently mainstream include YAG-based
phosphors such as Y3(Al, Ga)s0:2:Ce, (Y, Gd)3Als0,,:Ce,
LusAlsOi,:Ce and Y3A1:07,:Ce; TAG-based phosphors such as

Th3A150,,:Ce; silicate-based phosphors such as (Ba, Sr),;5i04:Fu

b
[N



Sr)AISINDUEuU and. OhaSiAINDI Ea, oxyrOtflOnibused phcophots such as Sax (Si, 201-(0, N)arni, Sr,
Ca) Si2C2N1:Eu phcspho.r:, Ca2M.g.Si4ChX12:Eu phosphor, SrAliCfp.Eu, and Sm[Al 1E1E5: Eu
[0040.TJ Arming thcse chnspncrs, YE\ Gobaned phosphors, TAC-Eas,ed phosphors and. sii.i.
ca to -based oh os ohorS are preferably (Ed rom the viewpoints of luminance efficiency and.
luminance. [0041.3 Known ohosphors cll.= than the above phosphors can be used cc:cording to
uses or a des i red enissico color. [004.21 A purtitMe Si.7 of Li 1s.. phosphor is not part' eula*y
limited, hit a patdsiae in which D 50 is 0.05 km or more is rteferred, and a pmtticie size in which D 50 is
3 Em or mefeosonore. oretéared. Furthar: apartielecsize!itfwhich0 50 is 50 km of léss’is preferred,
and a particle size in which 30 Is IS km. or less is more prpter-ed, Herein, D 50 refers to a. particle

.. e e L B - L T O A el Gl ey N R O
diaine Ler &t wHich the ‘cumulative ptefricént-passing from the small purtici e-siré ‘side. in&'volume
based particle size cPstribui.ior chraned by measuhdng with a laser. __ 1

S1AIN3:Eu, oxyritride-based phosphors such

SryAlSiNz:Eu and CaSiAl
as Cax (81, B1),2(0, Njis:Eu; and (Ba, Sr, Ca)Si,OyN,:Eu phosphor,
CagMgSis01¢C1l,: Eu phosphor, SrAl,05:Eu, and SryAliOzs:Bu.
[0040]

Among these phosphors, YAG-based phosphors, TAG-based
phosphors and silicate-based phosphors are preferably used from
the viewpoints of luminance efficiency and luminance.

00417

Known phosphors other than the above phosphors can be used
according to uses or a desired emission color.
[0042]

A particle>size of the phosphor is not particularly
limited, but a particle size in which D 50 is 0.05 pm or more
is preferred, and a particle size in which D 50 is 3 um or more
is more preferred. Further, a particle size in which D 50 is
30 pm or less is preferred, and a particle size in which D 50
is 20 pym or less is more preferred. Herein, D 50 refers to a
particle diameter at which the cumulative percent passing from
the small particle-size side in a volume based particle size
distributicn obtained by measuring with a laser
diffraction/scattering particle size distribution measurement
method reaches 50%. When D 50 is within the above-mentioned

range, dispersibility of the phosphor in the phosphor sheet 1is

NI
[99]



diffraoL lon/s cantering part) c le size distoillHitlynn measurement method reaches 50%;When D 50 as
willS) the abovommenth cited range, dispersiTh liiy of :he phosphor in the pho.sphor sheet is good,
and. stable smissich is achieved. [0043] (Resin) The resin in the phosphor-centeining resin sheet
used in the present invention is a resin for containing a phosphor therein, and eventually forms the
sheet. Accordingly, any resin may be employed as the resin as long as it allows the phosphor to he
uniformly dispersed therein and can forma sheet. Specific examples of the resin include a silicone.
resin, an epoxy resin, a polyallyiate sea an, a PET modified. polyseltlylate resin, a oolycarbonatie
resin, cycli¢ 6téfin, Apolyéthyleneterechtivalatesresin & pelymethyl methacrylate resin, a
polypropylene resin, modified acryl, a polystyrene resin, and an acrylonitrile-styrene copolymer resin.
In the pres‘eﬁ% fiﬁ/éntion, the silicone resin or the epoxy resin is preiRnmably used from the viewpoints
of transparency. Lqugh)qrjmore, the silicone resin is particularly preferably used from. the viewpoints of
heat resistance. [00421]*’ “"7 As such the silicone resin, a. curable silicone rubber is preferred. Any
ljsiu]d form of a one-companent liguid form and two-component liquid. form, (three-component
liuid.iorm) maybe e?r}ﬁgloryge%l.& fynpé %? tﬁén 83%?5% §i(ﬁ8(rr);rr]1téi ru.bber Fn%ﬁfﬂe‘éha tey%euﬁevﬁljhi]c:ﬁ a

cohdensation.repetion f031.¢ 3 by spo 2JLure-a depximgiondypean agetle- agkglimipation type,
therein, and eventually forms the sheet. Accordingly, any
resin may be employed as the resin as long as it allows the
phosphor to be uniformly dispersed therein and can form a sheet .
Specific examples of the resin include a silicone resin, an
epoxy resin, a polyallylate resin, a PET modified polyallylate
resin, a polycarbonate resin, cyclic olefin, a polyethylene
terephthalate resin, a polymethyl methacrylate resin, a
polypropylene resin, modified acryl, a polystyrene resin, and
an acrylonitrile-styrene copolymer resin. In the present
invention, the silicone resin or the epoxy resin is preferably
used from the viewpoints of transparency. Furthermore, the
silicone resin is particularly preferably used from the
viewpoints of heat resistance.
[0044]

As such the silicone resin, a curable silicone rubber is
preferred. Any liquid form of a one-component liquid form and
two-component liquid form (three-component liquid form) may be
employed. A type of the curable silicone rubber includes a type
in which a condensation reaction occurs by moisture in the air

or a catalyst, and this type includes a dealcoholization type,
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eel elimingtioh type_ A type in which a hydrosilylation reaciion uccurs by a catalyst inpisdes an additict
cure typem any of these types of ccxable sllichne. rubbers may be used. Particularly, the addition CUE
silicone ribber is more preferred in that a by-product associated with a curing reaction is not produced,
shrinkagebycoringis small, and curing can he easily accelerated by heating [Oe4ci Tih.i atid igii
mi.:di-re .a.i. 1 :Leone riddndr_bs i cid me d as an exa mp 1 e, by a hydrosiJylation reaction of a
compound containing an alkenyl group coupled with a siticon atom and a compound containing a
hydogen atom coupled with a silicon atom. Examples of the resin materials described athve include
comeounP3s farmetiby a hydiositylatinfi reaction‘of compoundsicontaififng i aikninyi'grdup con pdhd
with a silicon atom, such as vinyllardmpthhiwysilane, vinvitriethoxysilane, alivitrimethoxyslianei
prhphnyitrimetihkvsoranes niartemeéryitrimethexysilane ant(octéryijtriniechoxysilano
andcomvoundscontainira hydrogen atonicoupie.dwith a silicon atom, suchas , .~
methisinydragenpolysiloxane. dimehriyigicysiloxgro-cC-mélityitydiogenthlysilokare,” ="
etnyiThyer%%r] o‘IysiIo>~<ar1ee and o Yo thtk%rggtehe; maﬁ;[g)rialis, f{g{ e,>3<gr1n€plecd §kirl{)¥yn[1n§aterials
North.er, a8 ¢r. Lbimlicéd products, it. is alsoflos 't Use general-use siliconu encapsulationmaterials
for LED. Soecific examples of the [ aterials incl m - fractured by
Dow Cornin &l%r%eégcﬂ?é.ga? 6§§%QR1%%%%§%@R92826§% r%%%ggﬁfrég] lgg S%ﬁ? '?’éé%cghemical

CO”lldwpp&g£gyhﬁgg%ypgoﬁgg¥%rred,in that a by-product associated with

a curing reaction is not produced, shrinkage by curing is small,
and curing can be easily accelerated by heating.
[0045]

The addition cure silicone rubber is formed, as an example,
by a hydrosilylation reaction of a compound containing an
alkenyl group coupled with a silicon atom and a compound
containing a hydrogen atom coupled with a silicon atom.
Examples of the resin materials described above include
compounds formed by a hydrosilylation reaction of compounds
containing an alkenyl group coupled with a silicon atom, such
as vinyltrimethoxysilane, vinyltriethoxysilane,
allyltrimethoxysilane, propenyltrimethoxysilane,
norbornenyltrimethoxysilane and (octenyl)trimethoxysilane
and compounds containing a hydrogen atom coupled with a silicon
atom, such as methylhydrogenpolysiloxane,
dimethylpolysiloxane-CO-methylhydrogenpolysiloxane,
ethylhydrogenpolysiloxane and
methylhydrogenpolysiloxane-CO-methylphenylpolysiloxane,

Further, other materials, for example, known materials
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It is alpcssi hite to add a d ispersantora ..1evelingagent for stabilizing a coated film as an addit.ive. or
an adhesion sglane cour.lino agen. ...as a modifier csheet vrince to rho phosphor-containing sheAso,
Inorganic particles such as silicone particles can be added. as an anti-precipiat-lon agent for a
phosphor. 10.048] The siiicone particl.es for anti-precipitafion or the phosonoeferably has an
average potticle size (D 50) of 0.01 pm or rand less than. 5 rim. When the average palsize (0 50) is
0.01 rim or more, the sJ linone pa icicles can be easily produced and:D rsed in theifimpspho
containinc. - -in st et_ lbgspn tele average particle50) is less tHan 5 pm, the transmittance of the
pmobbnraﬁ%ﬁﬁﬁ%ﬁﬁ%hé@t%@Rﬁ“ese Patent Laid-open Publication No.

2010-159411, can be utilized.
[0C46]

Further, as commercialized products, it is also possible
to use general-use silicone encapsulation materials for LED.
Specific examples of such the encapsulation materials include
OE-6630 A/B and OE-6636 A/B manufactured by Dow Corning Toray
Co., Ltd. and SCR-1012 A/B and SCR-1016 A/B manufactured by
Shin-Etsu Chemical Co., Ltd.

[0047]

(Other Components)

It is also possible to add a dispersant or a leveling agent
for stabilizing a coated film as an additive, or an adhesion
aild such as a silane coupling agent as a modifier of a sheet
surface to the phosphor-containing sheet. Also, inorganic
particles such as silicone particles can be added as an
anti-precipitation agent for a phosphor.

[0048]

The silicone particles for anti-precipitation of the
phosphor preferably has an average particle size (D 50) of 0.01
pm or more and less than 5 um. When the average particle size
(D 50) is 0.01 pum or more, the silicone particles can be easily
produced and dispersed in the phosphor-containing resin sheet.
When the average particle size (D 50) is less than 5 um, the

transmittance of the phosphor-containing resin sheet is not



adversely affected. OfTal (Phosphor Content) The corn-lent of the phosphor is preferably 33% by
weight or more, and more preferably 60% by weight or more of the whole phosphor sheet. By
adjusting the content. of the phbsphor in the ohosphorsconlaining resin sheet to the above range,
lightwrenistance of the phosphor-containing resin sheet can 13b enhanced. In addition, an UPQ-ce
limit. of the phosphor content is not particularly limited, but the content in preferably 95% by weight. or
less, more preferably 90% by weight or less, furthermorepreferably 85% by weight or less, aud
carlir:plariy preferably 80% by weight or less of the whole weight of the phosphor shoot from the
viewpoints of easiness of pieparing-a sheet excellent in workability. [00501 (Thickness of
Phosphor-Contaib.insi( laesi:n Sheet) The thickness of the phosphor -containresin sheet is
prenerabiy 200%im or less, more oreferably 100 p.m or less, and moreover preferably 50 p.m or less

from the viewpoints of
(Phosphor Content)

The content of the phosphor is preferably 53% by weight
or more, and more preferably 60% by weight or more of the whole
phosphor sheet. By adjusting the content of the phosphor in
the phosphor-containing resin sheet to the above range,
light-resistance of the phosphor-containing resin sheet can be
enhanced. In addition, an upper limit of the phosphor content

referably 9

£ £ Y

o
o}

OY

isn i limited, he conten

is not particularly limited, but the content is p
by weight or less, more preferably 90% by weight or less,
furthermore preferably 85% by weight or less, and particularly
preferably 80% by weight or less of the whole weight of the
phosphor sheet from the viewpoints of easiness of preparing a
sheet excellent in workability.

[0050]

(Thickness of Phosphor-Containing Resin Sheet)

The thickness of the phosphor-containing resin sheet is
preferably 200 um or less, more preferably 100 um or less, and
moreover preferably 50 um or less from the viewpoints of
improving heat resistance of the phosphor-containing resin
sheet. In addition, in order tCo secure strength and
handleability of the film on the basis that the
phosphor-containing resin sheet contains the phosphor in an

amount of 53% by weight or more, the sheet preferably have a
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imoroving heat resistance of the phosphor-containing resin sheet. In addition, in order to secure
strength and handleability of the film on the basis that Ib phosphor-containing rbsin shbet =tains the
phosphor in an amount of 53% by weighs. or more, the sheet prefer-Billy have a thcb1-17EAre ef M)

pm of MOL-C, 005 11 thic.kness of Liesshe's.): in the prpsent_ inwAnt ion relfers Le a tit ckness
(average thickness) measured according to JIS K. 7130 (1929) "plastics - Pilm and sheeting -
Determinataban of thi ckness by mechanical scanning (A) ". [00521 The environment of the LED

is an environment in which a large amount of heat is generated in a small space, and particularly in the
case of a 1=-Mghpewerf(1) Cheat generaticn. is remarkable. A. temperature of the phospnor is raised
by such the heat gc.-fierati on and hence the luminance of the LED is reduced. Therefore, it is
important how’to/release the generated heat with good) efficiency. In the prese ntiL nvent7i on, a sheet
having excel] ent hear resistance can be tat Lained by setting a thickness of the phosphor-containing
resi.n sheet to the"abové-mértioried rarige. Eiiither; wheh tHe fHickness 6 thé phospher ©
..containingresin sheet varies, there are differences in the amount of the phosphor among the LED

chips, and coRséquiently thare are Variations il eMiSsion Specttafm: ACcortinglySvariations in the

thickness of. h -coptaining resin sheet are preferably within a range of plus of minus 5%,
and more%ré?é%rgb@?\%gign a”r;itﬁ'ﬂfgbelg g? pluh g?'?nr%ﬁaens%‘%. 76053)9n aggi]%:%ﬁ,lfﬁ%{\)/ﬁ%%ti%s in the

thicknessggfeg}g 19 whg rat |.n. sdetermined bx measur,,:ng a thin7kheus according Le TdS K 713C.
(1 KMMK) "Féas{%s °Fu mﬁngnb.agile%an&rdgpéﬁmnd%%r iLaplio cc
[(0052]

The environment of the LED is an environment in which a

large amount of heat 1is generated in a small space, and

1s remarkable. A temperature of the phosphor is raised by such
the heat generation and hence the luminance of the LED is reduced.
Therefore, it 1is important how to release the generated heat
with good efficiency. In the present invention, a sheet having
excellent heat resistance can be attainedby setting a thickness
of the phosphor-containing resin sheet to the above-mentioned
range. urther, when the thickness of the phosphor-containing
resin sheet varies, there are differences in the amount of the
phosphor among the LED chips, and consequently there are
variations in emission spectrum. Accordingly, variations in
the thickness of the phosphor-containing resin sheet are
preferably within a range of plus or minus 5%, and more
preferably within a range of plus or minus 3%.

[0053]

In addition, the variations in the thickness referred to

28



akna so lay me Crid nicaT scanning (IV “E, and hal mai (trr following equation. [0054] More
speckusing measurement conditions or "DeferminaTion of thickness by mechanical scanning (A)", a
hic ane SS is rue .[..su red with a commercial.] y ava I. l.ahl.e micron-ie.:9:r such as it contact type
thickness measurement abparattus, a difference between a maxima= value or a minimum valae and
an average thickness of the resulting thickness is cal radiated, and a ratio expressed in percentage of
the calculated Valued ivided by the average thickness is a thickness variation. B. Thickness
variation [3 ([[[ = (maximum thin cud s deviation+ - average thickness') /average thickness k 100
As a maximiim thickhessdeviations of thetwo differeficestin thé thiekness be the' haximuhy value and
the average value, and between the minimum value and the average value, a larger differenc.e is
selected. [0055] {Other Materials Cohstituthg ReSint SHeet Eaminate) V° ™ ArMatetial 6f'atelease
agent 6 is not particuMdrity limited, and a materaa 1 commonly used can. be used. dnale a
general-purpose TRlease dgent irneluded wax] liquid pdyt rail in Silicohebamed ipieaSE agents, and
fluorihe-hsed fi\gents, as L

rollowlng equation.

More specifically, using measurement conditions of
"Determination of thickness by mechanical scanning (A)", a
thickness is measured with a commercially available micrometer
such as a contact type thickness measurement apparatus, a
difference between a maximum value or a minimum value and an
average thickness of the resulting thickness is calculated, and
a ratioc expressed in percentage of the calculated value divided
by the average thickness is a thickness variation B (%) .

Thickness variationB (%) = (maximum thickness deviation*
- average thickness)/average thickness x 100

As a maximum thickness deviation, of the two differences
in the thickness between the maximum value and the average value,
and between the minimum value and the average value, a larger
difference is selected.

[0055]

{(Other Materials Constituting Resin Sheet Laminate)

A material of a release agent 6 is not particularly
limited, and a material commonly used can be used. While a
general-purpose release agent includes wax, liguid paraffin,

silicone-based release agents, and flucrine-based agents, as
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a release agenii f9T a tea in,si 11 conebbased relpase agents or f TiLF fine- ha see release agent a
are oft en n sod, and s he se C: lest agents are suitabi used also. in she preseno invent.on Partien
lardy, s-ial loaner based toagpnts are suitable because of high molC1 reieasahilitycmlienial. selection
or an. anglication amount to the base materi al of the release agent 6 is deterirdned depending on
rbguirod peeling strength. That is by aopropriatel y selecting a tame and a. quantity of the release
agent, the phosphor-containdng resin sheet. is not peele.d. from the base material in machining the
sheet into a. desired configuration, -arid the phosbnor-containing resin sheet can be peeled quickly
from the basematetial ad5ording the steep tito thel LED chip)Sifce the ppeling stengthovaries
deriendi ng on the composition of the phobrilic-pobteining resin sheet even when the salrni release
agent is used i the sarAé amotnt: tis desi rable'to-adjust the Speéeling Strériyith fof every©
phosphor-containdbg sheet to be used. in ender to obtain a required releasing property. i 00561 A
material. 6fthe adhasive 1Ayer7 is fiot particudara V liffdtsd, ‘ahd €xamplés fered inciude common no

acryl-base,tq,a oreihaln_e-tiasedjL epdsii icor-Ie-bas{ed aghesive agents. Any adhesive agent may be used,
.. dl’:Cl(bll, al a% Sl llCconer-based re eas% a.,@nts ii £ SDLilegl [ .
but the sii.i.cone-based athesive agebi is useral as an adhesive agent suitable eab resistance, an

idealdtindypl;gggrtyjan%trr(fm arency, o Pgﬂhes'!ve..layger 7 iaprefgrably ,REt r more and 200 ;Am sr
less. When the thickhoss cl)fgt e adhesive Igécyﬁ/grais)ﬂ.l.'l'fl'l or rﬁnc?réﬁfrégéec‘bt%n%tb]tﬁg tﬁo% ot the

adhesive leec@ﬁﬁﬁggaqei%'ﬂgaﬁgﬁﬂgght%@@g B%@gvrﬁgtwﬁglt@e? the release agent

6 1s determined depending on required peeling strength. That
is, by appropriately selecting a type and a quantity of the
release agent, the phosphor-containing resin sheet is not
peeled from the base material in machining the sheet into a
desired configuration, and the phosphor-containing resin sheet
can be peeled quickly from the basematerial in bonding the sheet
to the LED chip. Since the peeling strength varies depending
on the composition of the phosphor-containing resin sheet even
when the same release agent is used in the same amount, it is
desirable to adjust the peeling strength for every
phosphor—-containing sheet to be used in order to obtain a
required releasing property.

[0056]

A material of the adhesive layer 7 is not particularly
limited, and examples thereof include common rubber-based,
acryl-based, urethane-based, and silicone-based adhesive
agents. Any adhesive agent may be used, but the silicone-based
adhesive agent is useful as an adhesive agent suitable for heat

resistance, an insulating property and transparency.
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thickness of the adhesive lacer is 200 WIL or less, the phosphor-containing resin sheet can be
machined without causing a. failure in tackiness of the adhesive layer 7 in machining the
phosohor-coneadning resin sheet into a desired configuation, and an optical loss is not produced after
Pondi.nq the phosphor-sante n ng resin sheet to the LED chip,. Turther, when it is necessary to
embed. a structure cs. the surface of the LED chip or a protruding object. such as a mounted.
electrode, since these structures usually has a size of TOO !.bn or less, the adhesive layer 7 can
achieve the adequate ability to embed these structures at a thickness of 20(1 im or less. [0058

The protectiVé film may he disposed on the phosphor-containing resin sheet 2. A material of the
protective film is not particularly limited, and examples thereof include polyethylene torephthalate
(PbTd, pelydfhyleng, bblygromylene fpolyvinyt fchioride, andcellophané © Verthep, the eréléctivo film
may. be sabjectod to releasing treatment: by a known release agent such as a silicone-based
roleaseadent bra fluctire-basetifeloaseagent. $Reet 258 shown it Eig. 4. 29(1.52- (Prepdration
Method of Resin Sheet Laminate) P. method for mahufacturing a resin sbdet laminate of the
present invention. will be” d&&cribdd By d€ing Fig fi o Figt 13: 1 dddition, tHese ard'éxaniples, the

method. for manufacrt]lirin a reﬁig sheg%lamin%e %fatgekpreseqqt jnveené ion 1not IL;riled to these

examples.'a[88§61 9 |g?ﬁ IS a View gﬁg\%lng an exar%pfiecof1 the method for n%tan%factuting aresin
sheet. lamipate of the present Inver :Lion. The phosphor - aining resin sheet 2 is laminated on The
base mateﬁa%llc’ {/1 %Sngljeﬁ%ed%gle%cﬁggeig Tater. 'Ilhae%?g p]h%mcggéi&né is laminatéd %ﬁ% patterned to form

aCowogo%ﬂ%%%ﬁQH~containingresinsheet<Xﬂ1bemachinedwithoutcausing
a failure in tackiness of the adhesive layer 7 in machining the
phosphor-containing resin sheet into a desired configuration,
and an optical loss is not produced after bonding the

Slat - (OS5 W5 49

phosphor—containing‘resin,sheettx)theﬁLED<ﬂlip. Further, when
it is necessary to embed a structure of the surface of the LED
chip or a protruding object such as a mounted electrode, since
these structures usually has a size of 100 pm or less, the
adhesive layer 7 can achieve the adequate ability to embed these
structures at a thickness of 200 um or less.

[0058]

The protective film may be disposed on the
phosphor-containing resin sheet Z. A material of the
protective film is not particularly limited, and examples
thereof include polyethylene terephthalate (PET),
polyethylene, polypropylene, polyvinyl chloride, and
cellophane. Further, the protective film may be subjected to
releasing treatment by a known release agent such as a

silicone-based release agent or a fluorine-based release agent.



:Pattern, and the phospnor-containing rosin sheet is etched with a chemical solution in which the
phosphor-containing resin sheet can be dissolved by using the corrosion-resistant partern as a. mask
to divide the ptosptor-containing resin sheet. 2 into a desi red configuration. A commbrcialized orcdact
can be utill fed as the photo-resist. LO(1611 Fig. 12 is a view showing an example of anothhr
mbittri for manufacturing a resin sheet laminate of the present inventicne A screen print tnq plate 4
provided with a pattern fptired e over a id on a bras mated:1mi. |, and a paste formed by dispersing a
phosphor in a resin solution is filied inro the screen printing plate 4 with a sqeegee 5, printed and dried
to form a pHosphoricontaifing ‘basinsshéet 2 divided ihtoapredetermingd dorfigurationetn this
method, since a method capable of printing in the _Corm of a pattern surrn as screen printing is used
in order tnt form & priosphorcontairingres it fayer-oh the base mareridiCa phosphor-Eontaining resin
sheet ciPsirably oatterned can. be directly oblatned. As the screen printing plate, it is necessary to
select. a printing pfaté Which’ "™ I'4S $ i€ Laf Lie a solvent. contained in the phosphor-con-raining
resin. -15 t@%ﬂlgﬁs steel. gauze provided with a pdLtern of a resin with high chemical resistance is
preferred.? 6 Fig. 13 is a view showing an example of still another method tCr
manuAlzmraring a resin sheet laminate of the present.invention. The 1:2)?5“ Por-containing resin sheet
2 I o formed. on tﬁe}?gggg material }%%%??ne?%o ceiésl@rib')e%lelgiter?%%r%% tig , the

phosphor-contartl hg tesin, sheet s divided and machined ntoade s i red con, t il ur.atjon by any
machining. method of punching by a die., machining by a laser bean anfCICITLtH.OOT y a blade.

When phosphar=cenieliitgresin, shegtinto,gach.R @9 tH toe, Hris jimpest,12 112 thatat 2, .a stap
.nrt. oi liecase ITSJ tHi. O Li LI
13. In addition, these are examples, the method for
manufacturing a resin sheet laminate of the present invention
is not limited to these examples.
[0060]
Fig. 11 is a view showing an example of the method for
manufacturing a resin sheet laminate of the present invention.
The phosphor-containing resin sheet 2 is laminated on the base
material 1 by a method described later. Then, a photoresist
3 is laminated and patterned to form a corrosion-resistant
pattern, and the phosphor-containing resin sheet is etched with
a chemical solution in which the phosphor-containing resin
sheet can be dissolved by using the corrosion-resistant pattern
as a mask to divide the phosphor-containing resin sheet 2 into
a desired configuration. A commercialized product can be
utilized as the photoresist.
(0061 ]
Fig. 12 is a view showing an example of another method

for manufacturing a resin sheet laminate of the present
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state, and cutting by a blade is desirable as a. ibthod of not pen hr a alug ba se mate r la(-Mt- t. |
1".X.j'Me ihod hy a b IL. ad a ii a. method Of pushing a simple. blade L-Ptraight blade) ie the phosphor
-containing resin sheet to cat it, ahg a method. of cutting with a rotary blade. As an apparatus for
cutting by the rotary blade, an apparatus referred to as a dicer, which is used for cutting (dicing) a
semiconductor substrate into a separate chip, can he suitablyutiliseg. When the dicer is used, width
of a dividing line can be precisely controlled by a thickhess of the rotary blade or :1 setting of
conditioPe, and therefore higher machining &conic:lcy can be attained than cutting. through pushing
by a. simpleblade [0063] 2 S any method ‘of using: Eblade! it'is possible-to aveidcuttitig the base
material while divading the phosphbr-containing resin sheet if a highly precise position control of the
blade is perforiied. Howeler, in dcttdiility Vit i ver/-diffictit to make a'ctitwith exattly theé’€ame depth
always . Therefore, in order to prevent the phosphor-containimg resin sheet from beitg not properly
divided when a¢utfing depth(Cut Hepth) is'slightly dévidted. the Cutting depttT is preférablyset. at a
depth with which. the base material is §a£tiallyt§ut, Accordin I% when the resin sheetdlamiﬁrg:?te of the
present inveni o&n%éjrﬁfélcii‘h%gd%‘ftb metho 1sﬁ\‘bfn i % 3; Vir?ura}ﬂr)} in m(ﬁasr%cfizaséf,la6 conPave

portion. nol;rperkeiraeir! the hor—c istcarved at theﬁihenti%al epgs'gion. of. t(yo Obaisetmaterial as a.
position ot éﬁttina.rgkn t?zé? 6%3&1]'?0% -(égﬁtafrﬁﬁgl resin sheet. "The idhnta f‘gcjislﬁ Mani referred to hhrhin

is id2nLical ih.meaning 1o ‘the same position” desciibed abave In this,case, the congave portion is oft

en formed in the form of P continuous groove or an intermittent groove, hut the concave portion may

become a @gf&pééti%w penetrating the ease material as lorig asithe base matetiakis,not split.
1:0064] he resin sneet iaminane of: L he prosenn i rivention can also be suitably manufactured

by the aboye-mentioped-anysmethed o However, apartioalatlydtitaicle methed is thiEaraeth, cd shown
in Fig. 13_in the method shown in Fig T., since there is not
layer on the base material, a phosphor-containing resin sheet
desirably patterned can be directly obtained. As the screen
printing plate, it is necessary to select a printing plate which
is resistant to a solvent contained in the phosphor-containing
resin. A stainless steel gauze provided with a pattern of a
resin with high chemical resistance is preferred.
[0062]

Fig. 13 is a view showing an example of still another
method for manufacturing a resin sheet laminate of the present
invention. The phosphor-containing resin sheet 2 is formed on
the base material 1 by a method described later. Thereafter,
the phosphor-containing resin sheet 2 is divided and machined
into adesiredconfigurationby anymachining method of punching
by a die, machining by a laser beam and cutting by a blade. When
the phosphor-containing resin sheet 1s divided into each
section, it is important that at least apart of the basematerial

is not penetrated so that the base material is in a monolithic
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a possibility of sheet damage due to the contact of the phosphor-containing resin sheet 2 with. resist,
chemicilis or printing plate material., t is easy to obtain a uniform phosphor-containing resin sheep.
[006S1 The method for preparcng a resin sheet laminate of the present invent:, (imwi will be
described in more detail, 71-1 addition, the following description is just an example, and the method for
or a resin sheet laminate is rot limited to. nhis_ [0066] First, a solution in. which a phosphor is.
dispoisea in a resin (hereinafter, referred to as a "sheet soluthon", is prepard as a coating solution
forformiing a phosphor-contain-ingin sheetThe sheer soldt ion car be prepared its mixing a phosphor
and a resifi irft &ft appropriatesoienty IA the tase ‘of usirig an ‘addi tien 2curetsiliconetsined a curing
reaction can be initiated, at room temperature it a compound containing an alkenvl group coupled with
a si li.con &forT is'mixedwitha compdund-containinga hydrogeficatomcobpied with'a'sificon atom, a
delaying agent for a hydrosilyiation reaction such as an. acetylene. compound can also be further mi
xed Ir. the Shet 861ution t&’8xtend @ Aot 7ie Jit'id also possible 16 mix a‘tispersant'or a leveling

agent for sg?bilizing a coat%% film as an additiv%,eor an adhesjon aid such as a silane coupling agent as

a modifier'of a dheet sUrface in the Sheet ls‘gluﬁon.e,&lsB,Oin%‘“rléan}ig,’pa‘?ﬁc es sticha8i 77.cone
particles can tb@mixe,d,igytihe sheet solution asan anti-settlin agent for a. hos%htor. 0067] The
solvent is not pé{‘rrt}gulvéﬁy Ilma?telaoasal%‘\r/wg as st can aaju%?thdéf) igcgsiff/sof a ﬁué:rﬁ reélfﬁ[.g%(gmples of the

solvent include folueney methyl ethy] ketone, methylispbutail ketoney hexane, acetope, apd the like,

is used for cutting (dicing) a semiconductor substrate into a
separate chip, canbe suitably utilized. When the dicer is used,
a width of a dividing line can be precisely controlled by a
ry blade or a setting of conditions, and

thickness of the rot:

D

f

therefore higher machining accuracy can be attained than
cutting through pushing by a simple blade.
[0063]

In any method of using a blade, it is possible to avoid
cutting the base material while dividing the
phosphor-containing resin sheet if a highly precise position
control of the blade is performed. However, in actuality, it
isverydifficult tomake acutwithexactly the same depth always.
Therefore, in order to prevent the phosphor-containing resin
sheet from being not properly divided when a cutting depth (cut
depth) 1is slightly deviated, the cutting depth is preferably
set at a depth with which the base material is partially cut.
Accordingly, when the resin sheet laminate of the present
invention 1s manufactured by the method shown in Fig. 13,

virtually in most case, a concave portion not penetrating the
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0068.1 These components are blended. so as to have predeterma ned compositi.on, and then the
result ant is rio I.form_ly mixed/dispersed xi th. a mixerikieader such as a home.geh 1.7fer , a rot
etioncrevpluP ion mixer, a three roll mill, a hall mr ii, a planetary. be 1. 1 mill 0.0 a bim.EId Iltiii La
obtain a sheet soilditen. ef t or ry; Ping/ft.": suersing, or C. nthe p T 0 Ce as of fai X i 1197 d I -LlI,
PerSing, decoration is also preferably performed in. e VaUdjM or under reduced pressure. [00(,.;91
Next, a sheet solution. is applied onto a Lase materi add and dried. APDI i ca t ikon ini he performed
'by using a reverse roll coater, a blade ruddier, a slit die coater, a direct gpavbre oater, an offset
cipacure coatéd-, erreverse roilfloater, blade cdater A kiss coatét>séreeh ptinting:. & natural roil
coatem:, an air knife coater, a roll blade coat: or, a Laribar roll blade coater, a two stream coatcr, a rod
coater, a wité baf toatbtatdating appll cater; a- dip'Coatér, d'curd a8 'cobter -4 'sp r'¢oHter, a knife
coater or the 1 ikon In ornig0 tp achieve uniformity of the thickness of the sheet, the sh.eet. solution is
preferably appiied. Witha slit dié. Coater. Furtiier, the phosphor-containing resin. shéet of the present
invntion can also e prepared by usind & printing method such as sereen.printing. drawure printing,
pilinographic printing or the like: Farticu apiy, screen prlﬁtlng is1D _.e i

erably used. In St sheet can be

dried by using g common r-.Legling apparatus 11.¢nag,.-a.a. nam airdrier. anjail-pred drigror the 11
co. A gammon

of a continuous groove or an intermittent groove, pbut the

concave portion may become a break partially penetrating the

base material as long as the base material 1s not split.

[0064]

The resin sheet laminate of the present invention can also
be suitably manufactured by the above-mentioned any method.
However, a particularly suitable method is the method shown in
Fig. 13. In the method shown in Fig. 13, since there is not
a possibility of sheet damage due to the contact of the
phosphor-containing resin sheet 2 with resist, chemicals or
printing plate material, it 1is easy to obtain a uniform
phosphor-containing resin sheet.

[0065]

The method for preparing a resin sheet laminate of the

present inventionwill be described inmoredetail. Inaddition,

1

the followlng description is just a

o

1 example, and the method
for preparing a resin sheet laminate is not limited to this.
[0066]

First, a solution in which a phosphor 1s dispersed in a

resin (hereinafter, referred to as a "sheet solution™) is
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heating apparatus such as a hot. air. drier, an inn raed dri.er or the like is used for thermally curing the
shpet. In this case, thormally curing is usually performed under the congitichs of a termpincture 4. to
25Cut ano n heatito atmo 1 minute to h hours, and. preferably under thp conditions of a temperature
1.0 OC to 200C and a heating. time f minutes to 3 hours. [0071] Subsebibently, as described
above, the phpsphot-contalin'ng resin sheet. 2 formed on the bape mpteripl can be divided into a
predetermined configuration and section by the above method shown in Fig.to Ft [0072] When it
is desired to obtain a divided configuration of the phosphor-containing resin sheet other than a simple
rectangle, Fas“shovirt infFig2 teriePrIUNS t6 Figl 10772 photornask of gcreen plate with a desired flatters;
only has to be prepared in fhe mbthod shown in Fig. IA. and Fil-ju 12. In the case of. Alp? method
shown. in Fig I3, tHe phosphar resinshidet néEds to be achifigd by 1aser beam fitathitfing or the like
before or after dividi g‘thenp,hos hor resin sheet into separate sections. Further., wherlassincpminFig.
7, arbasin%ﬁgéjt”f?anﬁ%be machined $ead16 have | Configivation ci'a Hole'parhiaify peretratirog the
base nptetigl IaE%t%tainedl, thre ephoss.phgrjfocl:qnggéhgprg' re in gbget can bp miacpifed bly_}%uinlching by a. tile

solvent.,. 10T case Sl 1 N Ccure s111iCcone resiy
he fore or after leldlnthhe p’hosﬁhor-conialnlng resin sheet into separatle svcilons in any of the cases

of Fig. 11 ta Fig. 13. [09731, {Rendingent, thosphonfloniainingPesTh. Sheet o Lban Chin)
if a compound containing an alkenyl group coupled with a silicon
atom is mixed with a compound containing a hydrogen atom coupled
with a silicon atom, a delaying agent for a hydrosilylation
reaction such as an acetylene compound can also be further mixed
in the sheet solution to extend a pot 1ife. Tt is also possible
tomix a dispersant or a leveling agent for stabilizing a coated
filmas an additive, or an adhesion aid such as a silane coupling
agent as a modifier of a sheet surface in the sheet solution.
Also, inorganic particles such as silicone particles can be
mixed in the sheet solution as an anti-settling agent for a
phosphor.
(0067}

The solvent is not particularly limited as long as it can
adjust the viscosity of a fluent resin. Examples of the solvent
include toluene, methyl ethyl ketone, methyl isobutyl ketone,
hexane, acetone, and the like.

[0068]

These components are blended so as to have predetermined

composition, and then the resultant is uniformly

mixed/dispersed with a mixer/kneader such as a homogenizer, a

36



Ay us g Fig. 14 to Fig. If, a step of bonding a phosphor-containing resin sheek to an LED chip by use
of the resin sheet laminate of the present invenLion will. he descrilmed. /Ell of the cases of Fig. 14 to
Fig, 17 are described, taking, as an example, a resin sheet laminate having a constitution shown in
Fig. 2, that is, a. constitutionini(dithe resin sheet laninate does not have a release agent and an
adhesive laver on either. of the surtax or the hack side of the phosphor-containing resin sheet, and a
dividing line not penetrating Lnekbase materlal is provided in the base material. In addition, also in
the eases of using a resih sheet laminates having pohntltutisns shfmkm in Fig. 1, Fig. 3 and Fig. 4,
Lne phosplét-Eont&ining Tesin’shédt dan’se borded 76the LED Bhip'by a simildr. §tep: Fuither.,
thdvm3dh I}/IaﬁFig.f%\gp Fig. 17, the egistgrg:gpgg a portion partially Y_\eli[ni[@tpg,og atimmdx11 Inule in
the phosphorecemtairdmy. resin sheetis not particalarly ilustratéd’ a phoscbor-contairiixd resin
sheet prtjallv.elinstMmmfefd is illustrated in Fig. 6 and Fig.. 7, and also in the case where an LED chip
Wit 2 PG OT COn G FLLi SHeet HWHCh o patt ot 156 LED ohip o He Covcred i e
nhnmriMmegscontruthig resin sheet, is panyfagk ured.by-use of the phosphar -qontaining resim sheet
partially elinguLaied, the phigsphor-containing resin sheet can be bonded fp the LTD chip [ 0 0 4

had. 14 is 3 view;showing an-example of a meLhod or manufacturing an LEE chip provided with a
pnesphoE-44-entairxhag resin sheet on the emission, surface thereof, and this method is a method in
whi oh the LEDschib 9 previously divided into a singulated piece is bonded to tEe insEphom bohtdining
resin sheet 2 di vi ded on the base materi a]. 1 in resin sheet laminate 11 of the present invention. [
First, the LE,D chipi@:is cut out of-a wafernand divided intoisbiingti{Fated pieceAnemiss |.on surf ace
of the stridulated piece is bonded to a divided section of the phosohor containing resin sheet 2 by
using a chiepmauntedor theolike. dhel KED:ehinformed.dntreal sin g 1rastedrpieee ks tran spor t ed to
a pr edet e rmined position eh the phosphor-containing resin sheet 2 by, for example, a pickup tool
install ed incthetchip nounteriandthe EED c¢hin is pressed agairst a. divided:sectionaof the
phosphor-contal.ning resin sheet 2 on the base material, and bonded by press-bonding. in this case, a
press-bondedFdarea may beé heated as'ti4gairedi Threaftérdthe phosphor-eants i nité Jresin sheet
bonded to the emission surface of the LED chip is peeled from the base IfILI fief:l.:al. CCh ocra n LED
chid edivide® With7a phosphor contditing resiirsheét oh tiedso #aleé ¢an-he Obtaiiieel <« -

an air knife coater, a roll blade coater, a baribar roll blade
coater, a two stream coater, a rod coater, a wire bar coater,
a coating applicator, a dip coater, a curtain coater, a spin
coater, a knife coater or the like. 1In order to achieve
uniformity of the thickness of the sheet, the sheet solution
is preferably applied with a slit die coater. Further, the
phosphor-containing resin sheet of the present invention can
also be prepared by using a printing method such as screen
printing, gravure printing, planographic printing or the like.
Particularly, screen printing is preferably used.
[0070]

A sheet can be dried by using a common heating apparatus
such as a hot air drier, an infrareddrier or the like. A common

heating apparatus such as a hot air drier, an infrared drier
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:Oa 7E! When a method, in. which the LED c dp is bonded to the phosphor-containing resin sheet
2 on the base material in advance., and then the phosphor-containing resit). sheet 2 is peeled from the
bash material | like the method shown in Fig. 14, is employed, thephcsphor-containingresin
sheet2isalways supported by at least one of the base material 1 and the LED chip 9. Hence, there is
not a possibility that the ohosphor-condgining resin sheet is damaged durimq a process even when the
strength of the phosphor-containing resin sheet 7 is decreased by increasing a phosphor content_ in
the phosphor-containing resin sheet, and therefore the phosphor-containing resin sheet can be
bonded tothp LB chip‘8a high'yiefd. 1A thé . cadeof this Frilethéd, While Sifigllated hieces of the LED
chip cut out of a wafer needs to be handled one b one, Sir gy!a}gg igcgﬁépf- g@gLeh chip rut out of a
wafer Is out Stanching:1h7 eady to'handle since the sirgdiated pieces have felatidelv dib:51.1 strength
and stifiness nc% is not dejorrm«;d} com p*[eld\lvitg\ mth@ case [ngerewthe—}pho_Bsgthpr-coQt}ainin% resin sheet
is flexible amd relatively Iow in stréngth, and'is difficult 70 handlein the Dorm ofa singulated piece. Fig
. 1.5-is .Iow shawl fic anofher example of,.amethod for resin shegton the,eldip-pion, surface
thpaiOaf, and an example of a method in which tine rThaided phosphor-containingln. sheet is
ollectipely;hirpled t.a olaralj T T, ehiop-adranged so.as to.correspond. 1o, agrabgement of the
divided phosphor-containing resin sheet_ Inthisexample, a plurality of LED chips G are arranged. at a
desired piteh onsa temporary  xing sheet 10 which is continuous in-plane di rent 1on for ease of
handling with its emissions urface faced upward to prepare an LED chip, array 12 arranged on the
temporaryfixing. sheet. 10. Then, the arrangement of the LED chips 9 entire temporaxy fixinaT sheet is
aligned with the arrangement of the sections of the phosphor -containing resin sheet 2 on the base
material 1, and thesTEB:echirs: O are collectively-bhorded:tosthe,sections of the phosphor-containing
resin sheet 2. Thereafter, the phospner-containing resin sheet 2 bonded to the emission suriacc of the
LED chip 9lispeéled from Therbase materialsheThug, an LEDIchip afrayti8swithatphosphor provided
with a phosphor-containing. resin sheet on the surface can be obtairnad. 11005781 En the
method sHowh 1 Fig. 15} 5tds igossiblelts Bonde thphrkid: GghioricontalhingresinBheec t ion
dollectivelytopiplvrality of LED chips. Further, by using the LemPorary fixing sheet 10, the LED chips
can he arréyeé“ At anarbitrafFpitct TPhatE, PLOCHips arrayéd 6n% mariting substrate do not

necessaril%gsyyg Ja dense array piton, and there may be cases whe.re a di st dnee

When it is desired to obtain a divided configuration of
the phosphor-containing resin sheet other than a simple
rectangle, as shown in Fig. 6 and Fig. 8 to Fig. 10, a photomask
or screen plate with a desired pattern only has to be prepared
in the method shown in Fig. 11 and Fig. 12. 1In the case of the
method shown in Fig. 13, the phosphor resin sheet needs to be
machined by laser beam machining or the like before or after
dividing the phosphor resin sheet into separate sections.
Further, when as shown in Fig. 7, a resin sheet laminate machined
so as to have a configuration of a hole partially penetrating
the base material is obtained, the phosphor-containing resin
sheet can be machined by punching by a die before or after

dividing the phosphor-containing resin sheet into separate
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belwcen the LED chips is 7.arcein this case, when the phosphor-containing- resin sheet is divided and
macho-el with T. 7.5 areaah ned whin f he arrangement at fhe HED chaps hart, no a Ta age 4-7hi
stance in order to ;pond the pnospho r-COO -14 3. 1Cj resin sheet collectively to the LED chips haying
a large ajstance, since a distance between.. the phosphor-containing resin sheet. 2 on the resin sheet
laminate 11 becomes large to increase an area to be ncir used, usage efficiency may be deteriorated.
On the other hand, in the method shown in Fig. 15, if becomes possible to bond the
phosphor-containing sheet collectivelybymakingranarrioi fheiEDchips on the temporary faxing sheet

dense withfit decréabing the usage efficiency of thiefoosphor-containing resin sheet. [0079J

Fig. 16 to F'g.(\]lare ahplicarions of the method of Dig. 15, and an example of the case of using- a
substrate, n which a plurality of LED chips arranged so as to correspond to the arrangement of

thechavidehlphespherdcgntaihing resin sheet. are mounted, 111060}, __ Fig. 16 is & view showing

¢ Resy

anotnt-a example of a method for laairrafifuring an LED chid provided with a bhespho.recontaining
resin sheet on the %W%?Qﬁr gugfgge; thereof,, and this metgog{'se?) rrigetthggrg banding the
aru

phospher-chntaining resin sheet 2 coiTectively to LED chips. 9 ulied on't e%%rfgpe of the base
phosphor-containing resin sheet to an LED chip by use of the
resin sheet laminate of the present inventionwill be described.
All of the cases of Fig. 14 to Fig. 17 are described, taking,
as an example, a resin sheet laminate having a constitution
shown in Fig. 2, that is, a constitution in which the resin sheet
laminate does not have a release agent and an adhesive laver
on either of the surface or the back side of the
phosphor-containing resin sheet, and a dividing line not
penetrating the base material is provided in the base material.
In addition, also in the cases of using a resin sheet laminates
having constitutions shown in Fig. 1, Fig. 3 and Fig. 4, the
phosphor-containing resin sheet can be bonded to the LED chip
by a similar step. Further, through in Fig. 14 to Fig. 17, the
existence of a portion partially eliminated or a through hole
in the phosphor-containing resin sheet is not particularly
illustrated, a phosphor-containing resin sheet partially
eliminated is illustrated in Fig. 6 and Fig. 7, and also in the
case where an LED chip with a phosphor-containing resin sheet,
in which a part of the LED chip is not covered with the
phosphor-containing resin sheet, is manufactured by use of the

phosphor-containing resin sheet partially eliminated, the



mater i al .in. thi a method, a srtstrate 17 haul ng an liHD chi. p. aibircated thereon, in which a plurality
of LED chips 9 provided with a bump 16 are mounted. on tine slur face cut d moune 1. rip a ubs trafe
14 with a. pad. electrode 5 of the mciunta ing substrate 14 interposed therebetween, is collectively
bonded to the phosphor-containing resin sheet 2 on the base material I. Thereafter, the
phosphorocrabtaining resin sheet bonded, to thb emission surface of the LED chip is peeled from the
base material. 1. Thus, a substrate 18 having an LED chip mounted thereon,. provided with a
phosphor -containing resin, sheet. on the surface,. can be obtained, [ piD81 Fig. 17 is a view
showing anothet exampié on: & théthodor makiutactirting an SED ¢hip providediiya™ " 1P
phosphor-containing resin sheet on the emission surtace thereof, and this method is a method of
bonding a?blu?‘alﬁg? of LED chips'9 mounted on a substrate and sealed with a resi.n. cold eon vely to

thb phospr{lgg}-g%taining resin sheet 2. Specifically, a mounting substrate 20 in. winch 7,E1) oldios 9

are mount ed li ia concave port ion cb thb mounting substrate and embedded in a sealida real n 19

collectively betided: EQ;t_helglugQagongzggQtaéq!tpvgirgéindwggga%g@éhg base materigl 1. Thereafter, the

phosphor-containing resin sheet bonded to the emission surface of the LED chip is peeled from.. a. he

bade material 1 thus, & salabtrate 21. having-an LED;chip-mounted thermcf, provided with a

phosphor-cottaining resli, shhet on the: surface, can be 011e..51 net] InO92
resin sheet on the emission surface thereof, and this method

i1s a method in which the LED chip 9 previously divided into a
singulated piece is bonded to the phosphor-containing resin
sheet 2 divided on the base material 1 in resin sheet laminate
11 of the present invention.

[0075]

First, the LED chip 9 is cut out of a wafer and divided
into a singulated piece. An emission surface of the singulated
piece is bonded to a divided section of the phosphor-containing
resin sheet 2 by using a chip mounter or the like. The LED chip
formed into a singulated piece is transported to a predetermined
position on the phosphor-containing resin sheet 2 by, for
example, a pick-up tool installed in the chip mounter, and the
LED chip is pressed against a divided section of the
phosphor-containing resin sheet 2 on the base material, and
bonded by press-bonding. In this case, a press-bonded area may
be heafed as required. Thereafter, the phosphor-containing
resin sheet bonded to the emission surface of the LED chip is
peeled from the base material. Thus, an LED chip provided with

a phosphor-containing resin sheet on the surface can be
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In peel TI OT ,a substachmEi Lb which the handed phosphor-cortdining resin. sheet. 2 is in contact is
a sealing resin 19, Out. since a face on the sealing resin 19 side in the me-minting substrate 20 is
CMIiSSMIL surface of the LED chip, in the present specificatist, an embodiment shown in Fig. 17 is
included in an aspect of bonding the resin. sheet laminate to the eritssion surface of the LED chip.
[00831 In the case of the method shown. in Fig. 16 Lc, Fig. 17, since the temporary fixing sheet is
not regmired and the shospLor-contadnip resin sheet can be bonded directly to an InEb chip mounted
on the subs{ggagg,iq}gr cess can be further shortened. DESCRIPTION OF ETFF_QE.ENCE SION'S
Mf0841 base material phosphor-containing resin sheet photo resist no-seen Printing plate squeegee

[0076]

When a method, in which the LED chip is bonded to the
phosphor-containing resin sheet 2 on the base material in
advance, and then the phosphor-containing resin sheet 2 is
peeled from the base material 1 like the method shown in Fig.
14, is employed, the phosphor-containing resin sheet 2 is always
supported by at least one of the base material 1 and the LED
chip 9. Hence, there is not a possibility that the
phosphor-containing resin sheet 1s damaged during a process
even when the strength of the phosphor-containing resin sheet
2 1s decreased by increasing a phosphor content in the
phosphor-containing resin sheet, and therefore the
phosphor-containing resin sheet can be bonded to the LED chip
9 at high yield. 1In the case of this method, while singulated
pieces of the LED chip cut out of a wafer needs to be handled
one by one, singulated pieces of the LED chip cut out of a wafer
is outstandingly easy to handle since the singulated pieces have
relatively high strength and stiffness, and 1s not deformed
compared with the case where the phosphor-containing resin
sheet 1s flexible and relatively low in strength, and is
difficult to handle in the form of a singulated piece.
[0077]

Fig. 15 is a view showing another example of a method for

manufacturing an LED chip provided with a phosphor-containing
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6e...case agert adhesive layer 8through hole 2LED chip Ibtemporaxy fixing sheep 11resin sheet
laminate 12LED chip array arrangod on a temporary fixing sheet 13 it-ED chip array with a. phosphor
14mounting substrate

resin sheet on the emission surface thereof, and an example of
a method in which the divided phosphor-containing resin sheet
1s collectively bonded fto a plurality of LED chips arranged so
as to correspond to arrangement of the divided

phosphor-containing resin sheet. 1In this example, a plurality
of LED chips 9 are arranged at a desired pitch on a temporary
fixing sheet 10 which is continuous in-plane direction for ease
of handling with its emission surface faced upward to prepare
an LED chip array 12 arranged on the temporary fixing sheet 10.
Then, the arrangement of the LED chips 9 on the temporary fixing

sheet is aligned with the arrangement of the sections of the

phosphor-containing resin sheet 2 on the base material 1, and

ot

he LED chips 9 are collectively bonded to the sections of the
phosphor-containing resin sheet 2. Thereafter, the
phosphor-containing resin sheet 2 bonded to the emission
surface of the LED chip 9 is peeled from the base material 1.
Thus, an LED chip array 13 with a phosphor provided with a
phosphor-containing resin sheet on the surface can be obtained.
[0078]

In the method shown in Fig. 15, it is possible to bond
the phosphor-containing resin sheet collectively toaplurality
of LED chips. Further, by using the temporary fixing sheet 10,
the LED chips can be arrayed at an arbitrary pitch. That 1is,
LED chips arrayed on a mounting substrate do not necessarily

have a dense array pitch, and there may be cases where a distance
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15pad electrode 16bump substrata having LED chip mounted thereon 18substrate having. LED chip
mounted thoroon in which phosphor-contaning resin sheet is disposed on surface 19sealing resin
20mounting. substrate 21substrate having LED chip mounted thereon in which. a phosphor-containing
resin sheet is disposed oh surface CLAIMS

between the LED chips is large. In this case, when the
phosphor-containing resin sheet is divided and machined with

its arrangement aligned with the arrangement of the LED chi

DS
having a large distance in order to bond the phosphor-containing
resin sheet collectively to the LED chips having a large
distance, since a distance between the phosphor-containing
resin sheet 2 on the resin sheet laminate 11 becomes large to
lncrease an area to be not used, usage efficiency may be
deteriorated. On the other hand, in the method shown in Fig.
15, it becomes possible to bond the phosphor-containing sheet
collectively bymaking an array of the LED chips on the temporary
fixing sheet dense without decreasing the usage efficiency of
the phosphor-containing resin sheet.
[0079]

Fig. 16 to Fig. 17 are applications of the method of Fig.
15, and an example of the case of using a substrate, on which
a plurality of LED chips arranged so as to correspond to the
arrangement of the divided phosphor-containing resin sheet are
mounted.
[008BO]

Fig. 16 is a view showing another example of a method for
manufacturing an LED chip provided with a phosphor-containing
resin sheet on the emission surface thereof, and this method
is a method of bonding the phosphor-containing resin sheet 2

collectively to LED chips 9 mounted on the surface of the base
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A resin sheet Jaadnate pibbitied with a phosphor-containing resin sheet on a Lose material, wheretn
said phosphor-containing resnin sheet is dOvided Into a plurality of sections Thb resin sheet
laminate cnording to claim I, wherein said base material is continuous ii. planedirection throughout said
plurality of sec:Lions oi said phosphor-chmtainiing resin sheet. 3.The resin sheet lamInate accordinb to
claim I or 4, wherein said base material has a concave portibn at the same psitti(= as the pbsiticn of a
bOUTICidify dividing a phbsp,hr-containing resin sheet. The resim sheet ladnbte accorbng to any

orient. claims | to.3, wherein a, release&gﬁen} S :poreﬁie‘nt.I betwebn said base material and said

matrterial . N nls metiod,. a su Tra 1n arn L 1 .
phosphor-containing resin sheet. hb Tesin shbet Taminate according to any one of cI%ﬁ)rd!A ito 3,

wherein an adhesive 4ieris.1, SQL ng L; adaid DIt C; Qi:1UIG-CLOCILYL 0.3, resin shelt,, 6,The rosin

sheet laminate accorar ng to any one of claims | to 5, wherein said base r8gerlal having said.
phosphor-gontainghg resin shedt, laminated thereon, is aresin, film.. 7, The resin. shest laminate

according to any one of claims 1 to 6, wherein in said sections in said phosphpr-containing resin sheet,
its configuratiopsatithe timejwhen viewed from. ardirection perpendicular to-in-plane direction of the

sheet is a regularly repeated pattern.
interposed therebetween, 1s collectively bonded to the
phosphor-containing resin sheet 2 on the base material 1.
Thereafter, the phosphor-containing resin sheet bonded to the
emission surface of the LED chip is peeled from the basematerial
1. Thus, a substrate 18 having an LED chip mounted thereon,
provided with a phosphor-containing resin sheet on the surface,
can be obtained.
[oo8l]

Fig. 17 1s a view showing another example of a method for
manufacturing an LED chip provided with a phosphor-containing
resin sheet on the emission surface thereof, and this method
is a method of bonding a plurality of LED chips 9 mounted on
a substrate and sealed with a resin collectively to the
phosphor-containing resin sheet 2. 3pecifically, a mounting
substrate 20 inwhich LED chips 9 are mounted in a concave portion
of the mounting substrate and embedded in a sealing resin 19
is collectively bonded to the phosphor-containing resin sheet
2 on the base material 1. Thereafter, the phosphor-containing
resin sheet bonded to the emission surface of the LED chip is
peeled from the base material 1. Thus, a substrate 21 having

an LED chip mounted thereon, provided with a
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8. The resin sheet laminate accorgihg to any one of claims 1 to V, wherein said phosphor-contajning
resin sheet is bonded to an emission. surface of an. 9. A method for manufacturing the resin sheet
laminate according to any one of claims | to 8, which forms a phosphor-containing resin sheet divided
into a plurality of sections on a base material to manufacture a resin sheet laminate, wherein a. step of
dividing the phosphor-containing resin sheet intoaplaralityof seitibusi6perforriedbyatleast one method.
among etching by chemicals, patterning by screen printing, punching by a die, machihimg by a laser
team and %Hgg)nggg a blade._phasphor ;Q({Maiﬁﬁr}i}rﬁl}%;es(ijrrl apgp‘Mt, 1erc{r{gllgzlrcisin,Q gpe crepe of: (P(M

banding an eTia ich sarface of ShegLéfﬁdlp”té’thé divided phbsahor cunt‘diming resin eheed in Lice.

resin sheet laminate aceomddhg CO any one of claims to 8, and (1-3) pereltno the phosphor -conta
ining resin sheet bonded to the cmlasion surface of Lhe LED chic from. the hmse material. The
method for manulacruring an LED chipCOwiit phosphom-containing resin sheer accordingtop:lainlE,
4116611.. 7. In said step (A), the emimmaion surfaces of a plurality of LED chips arranged sa as to

correspond to an arrangement.of setd plumaliry of;seetiemerof sailfipncasphorecehtairine resin sheet
are celleet(veiy bonded to said phosphor contmantng resin sheet

phosphor-containing resin sheet 2 is in contact is a sealing

resin 19, but since a face on the sealing resin 19 side in the

mounting substrate 20 is an emission surface of the LED chip,

in the present specification, an embodiment shown in Fig. 17

is included in an aspect of bonding the resin sheet laminate

to the emission surface of the LED chip.

[0083]

In the case of the method shown in Fig. 16 to Fig. 17,
since the temporary fixing sheet is not required and the
phosphor-containing resin sheet can be bonded directly to an
LED chip mounted on the substrate, a process can be further
shortened.

DESCRIPTION OF REFERENCE SIGNS

[0084]

1 base material

2 phosphor-containing resin sheet
3 photoresist

4 screen printing plate

5 sgqueegee

6 release agent

7 adhesive layer



18

phosphor-containing resin sheet

19

20

21

through hole

LED chip

temporary fixing sheet

sheet laminate

resir

)

LED chip array arranged on a temporary fixing sheet

LED chip array with a phosphor

mounting substrate

pad electrode

bump

substrate having LED chip mounted thereon

substrate having LED chip mounted thereon

sealing resin
mounting substrate

substrate having LED chip mounted thereon

in which

is disposed on surface

in which

phosphor-containing resin sheet is disposed on surface
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CLAIMS

[IY

. A resin sheet laminate provided with a
phosphor-containing resin sheet on a base material, wherein
said phosphor-containing resin sheet is divided into a

plurality of sections.

2. The resin sheet laminate according to claim 1, wherein
sald base material is continuous in-plane direction throughout
sald plurality of sections of said phosphor-containing resin

sheet.

3. The resin sheet laminate according to claim 1 or 2,
wherein said base material has a concave portion at the same
position as the position of a boundary dividing a

phosphor-containing resin sheet.

4. The resin sheet laminate according to any one of claims
1 to 3, wherein a release agent is present between said base

material and said phosphor-containing resin sheet.

5. The resin sheet laminate according to any one of claims
1 to 3, wherein an adhesive lavyer 1s laminated on said

phosphor~-containing resin sheet.



o. The resin sheet laminate according to any one of claims

e

1 to 5, wherein said base material having said

-

phosphor-containing resin sheet laminated thereon is a resin

film.

7. The resin sheet laminate according to any one of claims
1 to 6, wherein in said sections in said phosphor-containing
resin sheet, its configuration at the time when viewed from a
direction perpendicular to in-plane direction of the sheet is

a regularly repeated pattern.

8. The resin sheet laminate according to any one of claims
1 to 7, wherein said phosphor~containing resin sheet is bonded

to an emission surface of an LED.

9. A method for manufacturing the resin sheet laminate
according to any one of claims 1 to 8, which forms a
phosphor-containing resin sheet divided into a plurality of
sections on a base material to manufacture a resin sheet
laminate, wherein a step of dividing the phosphor-containing
resin sheet intoaplurality of sections is performed by at least
one method among etching by chemicals, patterning by screen
printing, punching by a die, machining by a laser beam and

cutting by a blade.
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10. A method for manufacturing an LED chip with a
phosphor-containing resin sheet, comprising the steps of: (A)
bonding an emission surface of the LED chip to the divided
phosphor-containing resin sheet in the resin sheet laminate
according to any one of claims 1 to 8, and (B) peeling the

phosphor-containing resin sheet bonded to the emission surface

of the LED chip from the base material.

11. The method for manufacturing an LED chip with a
phosphor-containing resin sheet according to claim 10, wherein
in sald step (A), the emission surfaces of a plurality of LED
chips arranged so as to correspond to an arrangement of said
plurality of sections of sald phosphor-containing resin sheet
are collectively bonded to said phosphor-containing resin

sheet .
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