| DESCRI PTI ON METHOD FOR PRODUCI NG ELECTRONI C DEVI CE, ELECTRONI C

| DEVI CE, METHOD FOR PRODUCI NG ELECTRONI C DEVI CE PACKAGE, AND

* BELECTRONI C DEVI CE PACKAGE TECHNI CAL HELD [ 0001] ' The
invention relates to a nethod of producing an el ectronic device, an
10 el ectronic device, a nethod of producing an el ectronic device

- package, and an el ectronic device B%é(kj%%gﬂ BACKGROUND ART [0002] 15In

recent years, an electronic part ( conduct or chi p) provided

:with an integrated circuit has been used for various applications,
. and required to have various functions. An increase in throughput and

an increase AMRTRICHSEOR Eg@ﬁq ' (gg t nunber of
w res of sem conductor If:lﬁ(l)ps agﬁ@mﬁgh i ﬁ%PEX&%E,i n
the density of METHODEORPROSUCRR EHRNG Y8 BRC AN
limted, 20 and the nunber of 1/O wres |Rs (e:term %@%@tﬁm on
the area of each sem conducEDECTRONIC DByiebangkAe nunber of wires
has been |imted. [0003] A chip-on-chip (COC) technique that

el ectrically stacks sem conductor chips has been proposed to sol ve

t he above ns _and i npl enent hi gh-density nmounting. 25 However,
the COC t ecRMHBYEAREIERDY be able to achieve a high yield when
stacking s '0 nductor chips, or may result in poor connection
reliabili tgda? 004] In view of the above situation, a

redi stribution- tronic devjc as. been proposed (see Pat ‘ent
Docunent 1, for?%é;jg“r’r%dg) .relﬁﬁsr%astﬁ%th‘?cﬁ’%é?q‘&?%ngéﬁ °&6§@§P deviggager s
formed;®n QestHARM; dj ced el ectranic parts (e.g.,
seni conductor  ch; petgicggér)%&?lre%g lﬁl zé‘% %’ne ?C%gmﬁgﬁgg‘?%‘?%%?d(%{]t :

i nterval s. cléctenbafesiek ahilage.mat erial (e.g.,

BACKGROUND ART
[0002]

15 In recent years, an electronic part (e.g., semiconductor chip) provided with an
integrated circuit has been used for various applications, and required to have various
functions. An increase in thrpughput and an i;xcrease in processing speed have been
desired, and the number of wires of semiconductor chips has ‘increased along with an
increase in the density of semiconductor chips. However, the wiring pitch is limited,

20 and the number of /O wires is determined depending on the area of each semiconductor
chip. Therefore, the number of wires has been Hmited.
[0003]
A chip-on-chip (COC) technique that electrically stacks semiconductor chips has
been proposed to solve the above problems and implement high-density mounting.
25 However, the COC technique may not be able to achieve a high yield when stacking

semiconductor chips, or may result in poor connection reliability.

[0004]




5 sem conductor encapsulating material) is provided to cover the

el ectronic parts, and a cured product of the encapsul ating materi al
in which the electronic parts are disposed is renoved fromthe
adhesive layer. Wres are provided on the side of each electronic
part that has cone in contact with the adhesive | ayer so as to reach

an area outside_each elecironic part ysing.a redistrihution technique
to achi eve an i FcHe%e @ﬁgﬁﬁﬁ%?tgafaie;j@lgﬁtl%ﬂ@% eleprripdryrqeyhas besgos)

The adhesi yve | ayer d for the. redistrjbutjon-t | ectr.onic .device
% aqut r eloppTies PRRLLDR el rrihEinpley AR el B R
so that ea r.ant | . .chi e i :
t emper at ur £ 9P prn Sporb bl sREbicRd SELAREThRL (o BICHIRILANAY

al so requi 48emidbLRREUSEHE RdllesTve fate iREREAMCt AQhcARaBRGARS M &L 5 NY
material in which the electronic parts are di sposed can be easrly
renoveds f r gpaitdiiusuppEisubtibg inartel) (ipredidedtotcb eeralihWadtviclpamts; and 5
formed after thermally curing the encapsulating material. It is also
desirabl e ¢tired praduct of the encapsil itmgankiersil uewhialy gre ebhotrsnin pirtsatb dispostdist he
cured product of the encapsulating material. 20[ 0006] However ,
since a relcaozed fipm ﬂaﬁﬁdé@ﬁlwayweafme%a@ pEoiededo thesideofrapoelpeitonicay er

or a thermal ]y foam ng, adhesive layer,_ it is difficult to .
of mul t aneotfSl YALHER FAROILOR BRY L e SV P LFEH 3 %9 FAbRY s Quiside each

el ectronic rts, funct i fhat .easi|y removes a cured produ of a
encapsul at ‘?1%3"0%%&1’&% iarefro qu %t?ﬁﬁ%cifnqg%f)os%c i F L (o (o W&ﬁ@g?rooﬁtﬂt%at
prevent Z?i%d#?%’e@wof a residue (see Patent Docunents 2 and 3, for
exanpl e%s. 6 0 Ff di spl acenent of electronic parts has occurred,

t he subsequepy) redistribution process may be hindered. If a cured
product of the encapsulating material cannot be easily renoved,
breakage (e. ., Theradhdshie lafer tided fanbapdistitutiog typalekeiradic devded iB eequired

el ectronic parts may occur. |If a residue of the adhesive |ayer

adher es t coacauy endh plecidenee pasf ot the suppor pubdtatei sn ghatredchreleatronin pevhisaiot t he
electronic _parts are disposed, the reliability of the electronjc.

devi ce decHiphaced at theenerpmlating ouereRe! NeomsTEingpoeeanT Thopibesive

Pat ent ISDO Clg}%? rllst alslo: 1'6&1.51:6%-113 g:?s%iez .'thasc%red product of the encapsulating material in

which the electronic parts are disposed can be easily removed from the support substrate
on which the adhesive layer is formed after thermally curing the encapsulating material.
It is also desirable that a residue of the adhesive layer does not adhere to the cured
product of the encapsulating material.

20 [0006]

However, since a related-art adhesive layer is a thermoplastic adhesive layer or a
thermally foaming adhesive layer, it is difficult to simultaneously achieve a function
that reliably immobilizes electronic parts, a function that easily removes a cured product
of a encapsulating material from a support substrate, and a function that prevents

25  adhesion of a residue (see Patent Documents 2 and 3, for example).
[0007]

If displacement of electronic parts has occurred, the subsequent redistribution



'
t

© 10 Patent Docunent 2: JP-A-2005-191296 Patent Docunent 3:
- JP-A-2005- 243702 SUMVARY OF THE | NVENTI ON TECHNI CAL PROBLEM 15[ 0009]

An object of the invention is to provide a nethod of producing an

el ectroni c device that prevents displacenent of electronic parts
during production of a redistribution-type electronic device,

suppr esses breakage of a enca sulating material and el ectronic parts,

and can coRRspisERiy|bE &@Sﬂdcm ucaoﬂth'gmoﬁpﬂuéﬂtmama@ﬂ@l @@nfrtcknl C
20 devi ce prg[duced ove a nmet hod of pr.oduci q?ﬁ
el ect r oni ¢ SHEY FEROYS ’C}?{ cﬁ AR @ I’%’E‘éﬁ'@?@aﬁ%& megialand the drchpmy

SaLUT OV TBE B Etp o Ces@é‘é?%t"’ﬂ%%\?%g% At ST hote ¢ e
foll owing prt, gae %afté}a o IS cH SEE e@aram& garts%?e alsm@éa M@ﬁ@ﬁﬂ{ Shhe

produci ng an ct oni ¢ devi ce |nc

resin | ayegréinid gicedeRedsBat 1 ncl udes for m ng an i mmobili zing re5| n
| ayer on a surface of a support substrate; an electronic

part - i MmobRELATBD-AREpPAF@EVENTC| udes di sposing a plurality of

el ectronic parts on the inmobilizing resin | ayer so that a space is
formed bet WORRPATENT &§MAIMENECt roni ¢ parts among the plurality of
el ectronic parts to imobilize the plurality of electronic parts on
t he support0088ibstrate via the i mobilizing resin |ayer;

Patent Document 1: JP-A-2006-287235
10 Patent Document 2:; JP-A-2005-191296
Patent Document 3: JP-A-2005-243702

SUMMARY OF THE INVENTION
TECHNICAL PROBLEM
15 [0009]

An object of the invention is to provide a method of producing an electronic
device that prevents displacement of electronic parts during production of a -
redistribution-type electronic device, suppresses breakage of a encapsulating material
and electronic parts, and can conveniently remove a residue, a highly reliable electronic

20 device produced by the above method, a method of producing an electronic device
package including the above method, and a highly reliable electronic device package
produced by the above method.

SOLUTION TO PROBLEM
[0010]

25 ' The above object may be achieved by the following method and the like (see (1)

to (22)).

(1)  Amethod of producing an electronic device including:



a encapsul ating material |ayer-formng step that includes covering
~the plurality of electronic parts with a encapsulating material to

i forma encapsulating material |ayer on the immbilizing resin |ayer
and the plurality of electronic parts; 10a encapsul ati ng

material -curing step that includes curing the encapsul ating materi al
by heating the encapsul ating material to obtain a encapsul ati ngi_ .
material cured pbyneilizipng wrinlayes-{pping wep tbaf ingledes feypung ansipenbilipine
and in which,the plurality_.of electronic parts are disposed; and

a renoval LEEJEYH SR asHEG e syReEFEPRathe encapsul ating materi al
cured product 1 rted.on the. ort_ .subsirate from.the support
substrat e, %ﬁg&%g} r%f\%lét I ng?og glzing%iﬂ th%t W‘ﬁ%&eé ﬁlég%séltﬁ %ElFﬁngrPgt eri al

+ cured prodyglydfiomidshg il Ih ; ' r

© weight of a resﬂﬁ_n | HC?Udegﬁlﬁﬂ:ﬁt_ €l %%lﬁrg%ﬁ %?%g%gdgpﬁfﬁ%{?&%%g) The
net hod of pdjeuEdIBGroai faleahbRIThE pReMitE 6f A6Rhidipafs todmindobili4ey ei n
the 20 renoval step includes renoving the encapsul ating nateri al

cur ed pr odglutalify cfaldcirenis paposd ths sigbrtatiesti Weht ingobilieing mextllaydrzi ng
resin |ayer to thernally deconpose the inmmobilizing resin layer. (3)
The nmet hod of prowapsulgnamatdrigtlayadounide ste thabincludeli ooyering thd plyrality
wherein the renoval step includes_applyin? active energy rays to the
i mobi | i 7i plplecirenis peds with a speapsulating reaieriad a foum e sacqpsel pling myerridayes al
cured product fromt:he support substrate by heating the inmmobilizing
resin | aye?™t§? n}"flfﬁ’ln%esg@g%ﬁﬁﬂg %H%l&@%ﬁ’éslﬁ?ff% esin | ayer.

(4) The thod o i el ect roni.c devi.ce according to.(1),
wher ei %drfhe ren%)?}%[l& gﬁgﬂﬁg %ﬁ%ﬁﬁg(l:eug&gﬁpwl?aﬁlgmélg?sl UEren ered’ﬁ%%@g‘&% o the
| mobi | i 21 RohefigSyheliiihe erRRBulAND iaRial ROLEACA E 'tﬁagu{méngj'
cured pr oducte 1f rgmet he sﬁ%pogs_tu fsggstar alt e g)y hea?llﬁzlra\l 5‘fillitiéhe‘:’l nmo ﬁ%‘% ng
resin | ayegrotht Mbich i i@pbrieind thé fippert s@stritelaad BY whicR thePlurdli¢ of et hod
of producing an el ectronic device according to any one of (1) to (4),
wher ei n a dlenpaicgtas erealispodedcindt he encapsul ating material is heated
in the encapsulating material-curing step is lower than a tenperature
at whi ch the i ramgisoval siepghat énsiudes reyoringshevawansylating matsrirlempdairodicep.
(6) The nmethod of producing_an el ectronic device according to (3) or
(4), wher efapatedindbe Sppet sgbsirae fomihe sUpppRaUGsHASLI | i zi ng resin | ayer

is heated in t renoval ste

pr odg_c: ng an el %{emﬁfl@tegggmgghgQ%%?l&ﬁ{p%ﬂ%&%%%ﬁi?ﬁﬂ%?gfq?i%%th%?n %fe
ool ed B AR R hechnb ULk B BEN o5 FRF[RhdRRmO Ve Deen

immobilizing resin layer.

{2)  The method of producing an electronic device according to (1), wherein the
20  removal step includes removing the encapsulating material cured product from the

support substrate by heating the immobilizing resin layer to thermally decompose the

immobilizing resin layer.

(3)  The method of producing an electronic device according to (1), wherein tﬁe

removal step includes applying active energy rays to the immobilizing resin layer, and
25  removing the encapsulating material cured product from the support substrate by

heating the immobilizing resin layer to thermally decompose the immobilizing resin

layer.



l 15 (8) A method of producing an el ectronic device including: an
i mmobi lizing resin layer-formng step that includes form ng an
imobilizing resin |ayer on a surface of a support substrate; an
el ectronic part-immbilizing step that includes disposing a plurality
of electronic parts on the immbilizing resin |layer so that a space
is fornmed between 20 adjacent electronic parts anong the plurality of
el ect r oni c(Par t $he weipadpbirpducing anelystrgrig|dryige gromingde (Dnveergiailes on
t he support substrat ia the i bilizing resi.n layer; . a
encapsul at IR ARTEHPORIG2ER TSP RGeSy h e IRmOPLAE fesiylovFingfd ne
plurality of I C r | n |.atyng material. to forma
encapsul at ?er%o‘%)ir%fﬂcté% ?ﬂz}ﬁpﬁ”%% (Ialé %3¥r%ﬂ%ﬂ?%§]?ﬁ% I&i'r? F’ntge glé’ ¥ ?r% mfbg@%t? tb%n d the
plurality : (F Ty IR E APV ML At b g
mat eri al - cgﬁh%ﬁfeemvaﬁlzg%é%ﬁ%ﬁg?‘%@t} %%igiéﬂllﬁgb {Eﬁlg 1aeyrfl%apsul ating
materi ab  bysyheathdgethb®oc@R g AatelddomB Uevitdechdingb ahyom of (1) to (4),
encapsul ating material cured product which is supported on the
support subhercmtatenperature avuihidh thencapruintial niayerial is hbaat hals ercpdulagngr e
di sposed, and renoving the encapsul ating material cured product from
t he suppor maisripisturiag etep is lower thmha;teg:mgapgg htawhielythe immobilizing resin layer is
mat eri al -curi ng/ renoval step renoving the encapsul ating materi al
cured prodbkatedin heremeval 8port substrate by reducing a nol ecul ar
wei ght of 5 resin included in the jnohilizing. resin layer. (9)The
mot hod o [ oaubreit Rk CfebPrecar oAb 00 8] O en
the encapspl at | i al .step.lncl.udes remmving the
encapstl at (G Harse af whiEh B kAR PP R MRS B SR
heating thfgqweld. i zing resin layer .to thermally deconpose the
imobi lizing resin layer. 10 (3)The nethod of producing an electronic
devi ce acc@ydi Mhhetifethd®) of prétRtiak An bREt @ aRsdtl édrliflg to (4), wherein the
mat eri al - curi ng/ renoval step includes applying active energy rays to
t he i mMmobi inmobilizingesin ldyayerwhicnitie aeive\enagy tdys haveczps appiled has amtler i al
cured product fromthe support substrate by heating the i mobilizing
resi n | ayeyisqosity #d86%I ¢f>ﬂ-(§efodﬁ@83'e- the imobilizing resin layer. 15
(11) The nethod of producing an el ectronic device according to (8),

wher ei b° t H&) encapstird of Pradvrincess deciopicidsyics BFBIE: st ep i ncl udes
appl ying active _enerqgy. rays.to t i.Jmobi Li zi ng ,resin. | ayer d.
Ehoving the ereaRERPtRs BT R OE feh B baner Primeal shuaBiore
subst rat e iy Rt Sl Wal Bt LATRBhA GlpRflbos N Taver to melt the
i mobi lizing resin [ayer. ’

an electronic part-immobilizing step that includes disposing a plurality of

electronic parts on thé immobilizing resin layer so that a space is formed between

20  adjacent electronic parts among the plurality of electronic parts to immobilize the
plurality of electronic parts on the support substrate via the immobilizing resin layer;

a encapsulating material layer-forming step that includes covering the plurality

of electronic parts with a encapsulating material to form a encapsulating material layer
on the immobilizing resin layer and the plurality of electronic parts; and

25 a encapsulating material-curing/removal step that includes curing the
encapsulating material by heating the encapsulating material to obtain a encapsulating

material cured product which is supported on the support substrate and in which the



| 20 (12) The method of producing an el ectronic device according to |

(10) or (11), wherein the tenperature at which the encapsul ating
material and the inmmobilizing resin |ayer are heated in the

encapsul ating material -curing/renoval step is 130 to 200C. (13)
The met hod of producing an el ectronic device according to (11),
wherein the inmobilizing resin |ayer to which the active energy rays
have been appilitedl Hegironicaris arpgiispesedsindyemevingthe cotaponlatingmatend cmgd s .
(14) The net hod of producing an el ectronic device according to any
one of (1) P’Eoéiu%t]%)r?&te&?ﬁﬂ?étrs‘lpw@%di ng a wiring layer-forning step
that includes fgrmn w ring.lLayer , on ide of. the encapsul ating
mierial oured PronTErTRHamcin et P SrSune BE SRRRNEE S ore
exposed to Qi j i i.ch
ho wi i ng"fapa dteed YRoRRE ABRhE R0k AL B rFAULRE aBrREl Rl

el ectroai Cre@ﬁ\&haﬁde@%ﬁ{%ﬂgabnﬁiﬂglréﬂmlaﬁréﬂt her 5 including a dicing
step that includes dicing the encapsulating material cured product on
whi ch the g@)ri nghd @ayhod bSprbduciipthn eldchbpic Tbdcamihidihead (1 whteinig: an

el ectroni c device according to (3) or (10), wherein the i mmobilizing
resi n | ayeencapslaive snageriabstirmgiramoval step ewhelss remavirgrthedncamobiipgsi t i on

tenperature in the presence of an acid or a base, and a_photoacid
gener at or Whgraliredaredust Eemdhe sippert sibsiiate pp heatiag theimgfobilizingresiny e

h . Ah b
o8 o AL RS e Al DL L o 2 s vpon
| i i di t 4 11 I Dt .
o ) OB, SRR RRA ko8 AR o o

t enperat ur g esence: d: i
gener at or  Tliopife PeRSEERing e AEkH {tludls e A0 rpell-0ERI e
ener gy I aysnRébifziRhRERIARE 188 YAy thé BRhp SRARE #aBFiaPcl othiR® Rrom
application of the active energy rays. (]?L8) The net hod of producing
an el ect r othk euphertisabstatdy g theinmebiligihg (ki) ayemretheintmuily econgsiser 1 S
a pol ycarbonate resin. (19) The nethod of producing an el ectronic
devi ce accthe dimmgbilioing 1&)n laydrer ei n t he 20 pol ycarbonate resin includes
a carbonate structural unit_that includes at |least two cyclic
st ruct b es(11) ( 20y mgthed efpredyaing 2@ slgrieenip AeydercaserrBips it ) ildid thet
produci ng an el ectronic devi ce according to any.one of (1) to .
0500 A ot o Ehs B e PGl Pah G Al R S T GO
nounting t.he i.ced .encapsul atin rial ccured nroduct according .
Lo ( 15) CorodiiE S8 1000 S Ric ihelR} Flsi Bt PR e e R iR e
by the net i is 1 { to
(1) AOVARTRBRAE LR 1Al e Qitnf R P R0 R SRR
resin layer.

20 (12) The method of producing an electronic device according to (10) or (11), wherein
the temperature at which the encapsulating material and the immobilizing resin layer are
heated in the encapsulating material-curing/removal step is 130 to 206°C.

(13) The method of producing an electronic device according to (11), wherein the
immobilizing resin layer to which the active energy rays have been applied has a melt

25 viscosity at 180°C of 0.01 to 100 Pa-s.

(14) The method of producing an electronic device according to any one of (1) to

(13), further including a wiring layer-forming step that includes forming a wiring layer



[ 0011] It is thus possible to provide a nethod of producing an
el ectroni c device that prevents displacenment of electronic parts
during production of a redistribution-type 5 electronic device,
suppresses breakage of a encapsulating material and el ectronic parts,
and can conveniently renove a residue, a highly reliable electronic
devi ce produced by the above nethod, a_ nethod of producing an
el ect r oni co@gide %ﬁé%%@@ﬂ$ﬁ€mﬁ$Fﬁbmﬁﬁéﬂﬁéﬁﬁéﬂﬁ@%¢k@ﬁP%ﬁ@g@ﬁhighly
reliable electronic device ckage produced.by the above:nget hod. 10
bR ER DESCHERI P TR R D8R 21 cocaboc g mpetpgel gy et G vich

verti cal c&ggﬁﬁagﬁ%&qgﬁhmg&eM/iIIustrating an el ectroni c device
cor di ity i

package ac 0 “one eribodi nent of the invention. 15FIG 2 is a

L ¢ U8 L| PRImGRAPSHRAELRAB IR hUSLEFindth AR Of

produci ng an” el ectroni c devi ce accor t he

i nvention intE®B aldichdder @8t ifclhd AicitOhSbitgpSll SR g ritRRACaRELpratihd On
material |ayer-form ng step). FIG3 is a scﬁenatlc vertica

cr 0ss- sect whinkthewvieing idybnis formed.ng a net hod of producing an el ectronic
devi ce according to one enbodi nent of the invention 20 (encapsul ating
mat er i al - cdf} nglhstregiheted prasiwoing len skeeipinic device ap¢agling ta @) ar Q6havhetain
vertical cross-sectional viewillustrating a nmethod of producing an
el ect r oni cthejEymekiliziag sy layer inslylgpa ?ﬁ’é’db’ﬂ%ﬁﬁ?ﬁsﬁ inithgmahdespmppsition

| ati erjal - ' y d I : FIG 5
o5 SehensEptee: fkirenbt Qe BRs ARred, P Mor e ki it hod of
s a scher R | g #efret hod
mvent [oon Ganats B FAN LA Kot pr L RONE) ARl 0l OFp BROMT Bl

schematic Il 7 T ' i i;ng a nmet hod of
produci ng ﬂéﬁ ggill%%%sr %P\%E:%8%5%9&;%%8?3?%&%&0&%%@?%odi ment of the

i nvention (ﬁ?ﬁcam&wﬁa@ﬁddﬂﬁf)f@hﬁﬁg ah efettidoNOdevRERYEIdieE B0 or (11), wherein-| G
7 is a schematic vertical cross-sectional viewillustrating a nethod
of pr oducithginanobgliging resiilayed meludes aresinrtilit deereazevinencdtidpniempantureoih t he
invention (wiring 5 layer-formng step).
the presence of an acid or a base, and a photoacid generator that generates an acid upon
15 application of the active energy rays or a photobase generator that generates a base upon
application of the active energy rays.
(18)  The method of producing an electronic device according to (16) or (17), wherein
the resin is a polycarbonate resin.
{19)  The method of producing an electronic device according to (18), wherein the
20  polycarbonate resin includes a carbonate structural unit that includes at least two cyclic
structures. |
(20)  An electronic device produced by the method of producing an electronic device
according to any one of (1) to (19).
(21) A method of producing an electronic device package including mounting the
25  diced encapsulating material cured product according to (15) on a substrate.

(22)  An electronic device package produced by the method of producing an

electronic device package according to (21).



i
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‘*FIG 8 is a schematic vertical cross-sectional viewillustrating a

met hod of producing an el ectronic device according to one enbodi nment
of the invention (wring layer-formng step and dicing step). 10
DESCRI PTI ON OF EMBODI MENTS [ 0013] A nmet hod of producing an

el ectroni c device, an electronic device, a nethod of producing an

el ectroni c device kage, and an el ectroni c _devi ce package according
to.preferré?YﬁNE@&ﬁéHﬁ%mﬁqu%pfﬁﬁ&ﬂW%ﬂﬂapN(kwcribedir1detaH

bel ow with %ﬁifrence to 15t he draw ngs. [0014] FIG 1is a
verti cal c; sectional view illustrating an exanple of an

el ectron ¢ devi 65, BACKAURIC oA ASI IS A EhBELLON LTV AGR AT ced

by a nmet hod of producing .an ectronic I ce accor

e nbodi ment pRbedt@ispImeadhi SlechiBhie pElI?sa&urﬁlE %r&ﬂc@@ﬁ%ﬁ%@&i&ﬂﬁuﬁo%%?é‘ nd
under” may respectively correspond to thé upper side and the Tower

si de i ns Fl @edirondyik, suppresibrehlegt bof bicafRidiag ndeiPaR el@tronic parts,
illustrated in FIG 1 includes an interposer 20 on which a wiring
circuit 19andscah@pmedientinctnanve ebrestduepmhighlgeslisble eB@trbhiatdeviee podyped @y on
25 the interposer 20. The wiring circuit formed on the interposer 20
2nd the ol theabosiesthrul pwiBn ckpedetios an Flectiiny: duisapetiage viadbgniss 18,
[ 0016] The .el ectr.aoni c . device 3Q inc¢cludes a sem conductor chip
11, and a ¥0vapsihodtIHg ighly reable slecaric feyigsrmaekage aradygeeddvdhe ehowe
seniconductQ%P&hip 11. Conductive via holes 15 that are connected to
termnal s fﬁ illustrated in FIG 1) of the sem conductor chip 11,
and a E'rst i nsul ating |layer 14 that surrounds the conductive via

hol es are 5 provided under a functional surface 12 of the

sen conducgRIErCBRECAPTIANCON hirtveind@yer 16 that is connected to the
conductive via holes 15 and a second insulating |ayer 17 are provided

under the @omzjuctive via holes 15. The bunps 18 that are connected to
t he conductor | ayer 16 are provided under the conductor |ayer 16.
[0017] 10The i Milér bisseschdmsaiostrmileyo@@edtonal viavbdlustadtmgtah aleclsayiport s
the el ectronic device 30, _

device package according to one embodiment of the invention.

15 FIG. 2 is a schematic vertical cross-sectional view illustrating a method of

producing an electronic device according to one embodiment of the invention

(immobilizing resin layer-forming step to encapsulating material layer-forming step).

FIG. 3 is a schematic vertical cross-sectional view illustrating a method of
prodﬁcing an electronic device according to one embodiment of the invention

20  (encapsulating material-curing step and removal step).

FIG. 4 is a schematic vertical cross-sectional view illustrating a method of
producing an electronic device according to one embodiment of the invention
{(encapsulating material-curing step and removal step).

FIG. 5 is a schematic vertical cross-sectional view illusirating a method of

25  producing an electronic device according to one embodiment of the invention

(encapsulating material-curing/removal step).

FIG. 6 is a schematic vertical cross-sectional view illustrating a method of



i The interposer 20 normally has a quadrangular (e.g., square or
rectangul ar) planar shape. The interposer 20 is forned of a resin
mat eri al such as a polyimde resi.n, an epoxy resin, a cyanate resin,
or a bismaleimde-triazine (ST) resin. [0018] 15The wiring circuit 19
that is formed of a conductive netal material (e.g., copper) and has
* a given shape is provided on the upper side (one side) of the

i nt er poser PRBlucing gy glectronic depig ae%%u&tqwembadmnbofﬁbe aventiori cal | y
connects the term.nal ag\ot illustrated.in FIG 1) of the

seni conduc{®caRshiahng matera-CRBSLIRIGEHE: | ayer 16. A conductive | ayer
20 be f l, t l. | f th i a.hol 5

be formod in tnEElis Sohaf Wil B8 8RRl vl SR s gl o0 ™
f d I ; . ' . it. i S.- bl
hat tho v P ARchg s e tort RS Seiaib o ot BuBOErcdtbr hdinheyiBh Fr5gy ©

The congluctger-fodypi sk).el ectrically connects the conductive via hole
15 and the 25 bunp 18. The conductor layer 16 is forned of a

conduct i ve met aFih8tes scabmitis @rticab@pgsesedtionaDASd flusttienshuinghdBof

el ectrically connects the conductor |ayer 16 and the wiring circuit
19 forned preduding ametlesipoivalevizd acchingiompe tBbpdimentod ds ifiventivg frering

el ectronic device 30 alnpst in the shape of a ball. The bunp 18 is
mai nly for leger-igrming siep ped dig@gsier) e. g. | sol der, silver sol der,
copper filler netal, or copper phosphorus filler metal). 5[0022] The
el ectronic device 30 illustrated in FIG 1 is produced by a nethod of

PLSSE?:“E% ngrékg@gb%ﬁ Eﬂ/ﬁ’éﬁﬁ\dﬁﬁ‘f‘gr ding to one enbodi nent of the
, npl e.
[0013]

A method of producing an electronic device, an electronic device, a method of
producing an electronic device package, and an electronic device package according to
preferred embodiments of the invention are described in detail below with reference to

15 the dréwings.
[0014]

FIG. 1 is a vertical cross-sectional view illustrating an example of an electronic
device package that includes an electronic device produced by a method of producing
an electronic device according to one embodiment of the invention. Note that the

20  expressions “on” and “under” may respectively correspond to the upper side and the
lower side in FIG. 1.
[0015]

An electronic device package 10 illustrated in FIG. 1 includes an interposer 20

on which a wiring circuit 19 is formed, and an electronic device 30 that is disposed on
25  the interposer 20. The wiring circuit formed on the interposer 20 and the electronic
device 30 are electrically connected via bumps 18.

[0016]



[ 0023] 10 Method of producing el ectronic device A et hod of

© producing an el ectronic device according to a first enbodi nent of the
invention (hereinafter may be referred to as "nethod (1)") includes:

an immobilizing resin layer-formng step that includes form ng an

imobi lizing resin |ayer on a surface of a support substrate; 15an

el ectronic part-imobilizing step that includes disposing a plurality

of el ectroni c paht gledrpnidrdevicard bicludes asporieeriductonghip |5 end hancapsudgdiage

is f d bet dj ] | ect i ] th ral it f
LT eorr om oGP 15 H5t S EOIAa 5 Bk Do grRaTIEyor R et PEEE e Falobn
th trat i he, i ilizi . i | - ]

e o Pt i PR R 4 B PSP TR U F RO R D RS Sadmir o ne
plurality 20 afap a%ﬁ&%&sﬁ&ahslag 1t4%haeﬂs£1@o@dg&%%eﬁa4%ﬁé RYnpRL 85 kAl to

- forma encapgsulating nmateTl | 'ayer on e I nmo Izing resin |ayer
and t hes pl yrRldell ¥in@f aFuREbAD HufacB AP bBihe semicoRdRRE 8P Ul At A BBnductor
material -curing step that includes curing the encapsul ating nateri al
by heat i nglaybel cahsrdpsdtinedtedig ihedoathdive tvix saisAnd 2 eaoad SghlafingIgyer
mat erial cured product which is supported on the support substrate
and i n whi thatelpeovidedrambértye ahd@Sst ecthodasils. pdht burapsel 8dha poeswdnectdd
a renoval step that includes renoving the encapsul ati ng materi al
cured prodipcthe eandpespr lagerdf artimogideshander Baserdugtoalayeoh. t he support
substrat e, t he renoval step renoving the encapsul ating
material cii0dd product fromthe support substrate by reducing a

nol ecul ar wei g of ., a resin inclyded i.n the inmobiljzi resin.|l ayer.
(00541 1€ ot PotbetemhoniTaibeb e 2007 & bune Boe PR 58 EBPfrigodice6°
second enbedl i i i-naf ' as
et hod (2058 HFast 0 AR L QRIARALEIBR, biterd Bbectellon B o, ™
includes fPRdinftgyRE A0TERRNeH & MbsiGRatetid] SYlas APpoByiBide kFAGE aR bpdky resi
support substrate; an electronic part-immobilizing step that includes
.di sposi ng @cyhate dsid, yr ohispbleniidenieingdBThresin. t he | Mmbilizing resin

| ayer so that a space is
[0018]

15 The wiring circuit 19 that is formed of a conductive metal material (e.g., copper)
and has a given shape is provided on the upper side (one side) of the interposer 20.
[0019]

The conductive via hole 15 electrically connects the terminal (not illustrated in
FIG. 1) of the semiconductor chip 11 and the conductor layer 16. A conductive layer

20  may be formed only on the wall surface of the via hole 15, or may be formed in the
entire via hole 15. When a conductive layer is formed only on the wall surface of the
via hole 15, it is preferable that the via hole 15 be filled with an insulating materjal.
[0020]

The conductor layer 16 electrically connects the conductive via hole 15 and the

25 bump 18. The conductor layer 16 is formed of a conductive metal material (e.g.,
copper).

[0021]
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i 10 forned between adjacent electronic parts anmong the plurality of
el ectronic parts to imobilize the plurality of electronic parts on
the support substrate via the immobilizing resin |ayer; a
encapsul ating naterial |ayer-form ng step that includes covering the
plurality of electronic parts with a encapsulating naterial to forma
encapsul ating material |ayer on the imobilizing resin |ayer and the
plurality of 15Tks euen bhelectienlly sonneaty the condegierdiver il hgnd the wiring circuit
mat eri al -curing/ remval ste h includes mpg. the encapsul atin
material b§5 s H’gg’(eﬁ’éte@ﬂéfgﬁéum‘? m@m&wm&se‘r@ﬂb%ﬁ slegtropic devioe 30
encapsul atj,.ng _nater i al r.ed prpduct ich.i.s_.support on the
su ppgr t s u%lggﬁta]fltéﬁeasr}“i%pﬁi %ua\mﬁc h&ﬁ%guna? Yﬁ]lzi ANy 8‘?“‘%& 8 i? ?’gFﬁ %etﬁ&?‘gs are
di sposed, r Vi i [ oduct from
t he suppor @%ﬁ’ﬁ?@ﬁ@’%ﬁ%ﬁgi@u g%ﬂé%gp%hﬁ%?% gp&:grg?@ g/ r enoval
step reqovjpoget he encapsul ating material cured product fromthe
support substrate by reducing a nol ecul ar weight of a resin included
in the i mobi | i Bhedectresicdeliay &0 illubtfcbih FRBeCE biadatddby 4 Mehseshod (1)
and the nethod (2) differ in that the nethod (1) 25 perforns the
renoval stmpduingm gestonicrdievige adverdmgiapae babodigentatf drei iavention,iforg st ep,
whil e the nmethod (2) perforns the encapsul ating
mat eri al -cfaﬁamﬁ&/renoval step that cures and renoves the encapsul ating
mat eri al . b?(}ZG] In the nethod (1), the encapsulating materi al
cured proo[lg 3li s removed from the support substrate in the renoval
step by, regugi t I | ar i ght of the resin included in the
[ rrmF;bi Olzﬁ\(rj{eg&l?‘ggf%r%?%c%&gﬁ%ﬁ °1& 1rcrgt hod (2), the encapsul ating

material 5 cured prgd ‘d?fgohﬁciﬁﬁiﬂ%&%ofﬁc%@%@g?ﬁﬂiﬁ&o{o.ta fﬁ‘kitéa}ébroﬁﬁor%gjt the

encapsul ating naterial-curing/renoval step | _redh0|ng t cul ar
wei ght of théRveRfnNhérBiahideshy R rbafed HRBMLiLH (DY B8lklest ayer . [0027]
In the renoval step of the nmethod (1) and the encapsul ating 10
mat eri al - cur i nghiembiizingtresin hfertibaming ttep chaf Zkluded bk a6 ihabbibging ht
of the resin included in the i mobilizing resin |ayer nmay be reduced
by an ar biresimlayemnmt hodfacola sipperpsubstratéie f ol | owi ng net hods may be
enpl oyed. [0028] . ) e . . .
15 anh electronic part-immobilizing step that includes disposing a plurality of

electronic parts on the immobilizing resin layer so that a space is formed between
adjacent electronic parts among the plurality of electronic parts to immobilize the
plurality of electronic parts on the support substrate via the immobilizing resin layer;

a encapsulating material layer-forming step that includes covering the plurality

20  of electronic parts with a encapsulating material to form a encapsulating material layer
on the immobilizing resin layer and the plurality of electronic parts;

a encapsulating material-curing step that includes curing the encapsulating
material by heating the encapsulating material to obtain a encapsulating material cured
product which is supported on the support substrate and in which the plurality of

25  electronic parts are disposed; and
a removal step that includes removing the encapsulating material cured product

supported on the suppost substrate from the support substrate,

11



| According to a first enbodinent of the nmethod (1) (hereinafter
referred to as 15 "method GAY), a thernally deconposabl e i nmobilizing
resin layer (hereinafter may be referred to as "immbilizing resin

| ayer (A)") is used as the immobilizing resin |ayer, and the renoval
step includes thermally deconposing a thermal|ly deconposable resin
included in the imobilizing resin |ayer by heating the i mobilizing
resin |ayer at ®etrenpefsiepremoripgdhe ensapsmlatingeierielvared treduch&emnrdhe
deconposition tenperature of the 20 thernally deconposable resin to
reduce t heSHBPE sHlistrtehyireficingR meleculas syeigit pLA e dvaheied ir ey esin
included in the..i.mobilizing resin | ayer, and volatilizing the
thermal |y GUCSHHEEAEFE %% n to renove the encapsul ating materi al
cured prodﬁﬁﬁ4Lron1the support substrate. Specifically, the

i mmobi lizing resin layer is thermally deconposed by heating the

i mobi | § zi ng 1 egiloANE 'rdﬂ'u&iﬁgb!ﬁ clRRRIYd d&ic@‘ﬁ&do}‘cﬁn?fbea[ orenfid¥lindn®
the inmmobilizing resin ayer. According to a first enbodi nent of the
met hod ( 2) of thefRbmtwnt(Béreheft@ S hetréfeasd torms thethod 257) theludest ier mal |y
deconposabl e i mmobilizing resin layer (imobilizing resin |ayer (A))
i s used asintthebilizingizsinilziendormisd steil thgtancludes dormtidpearcinmagidliding resig layer
mat eri al -curing/renoval step includes heating the inmobilizing resin
| ayer at aon @fpticaois suppept sibstraie:can digcineie patrammphidizing steprghat includes
deconposition tenperature of a . thermal|y deconposahle resin included

i E t heI i mw@ﬁ?qsmgiarpéfrlégi% eleglprmic ?@;Pg&%@?%%%ﬂ IS%JF. layer sRSefiftSPaste 18 he
| ﬁiéf?lda%d%%%l%?%?% bl etk T B SR SARY o el B"‘YEESI ve
Spec 11 ot Tisro i FENSIAR of eROORARIE e bl MbsBHERBI e O P (20

heating t hi%lm&?ﬂ%% JedihMYel; @ Paps @Y Sig bR WyeARRINYNGrABLtiNGudRBer gy
rays to the inmobilizing resinlayer. [0029] 10The T mmobili1zing resin
layer (A) dovetikpethephikalitflelaspostalts with a chdwpsdlftBiziididrial defoaiposabl e
resin included in the inmmobilizing resin layer is thermally
deconposedncipsulateg magrialHeydr ol innmibilgingassin ldyeryad thd plaratigmfer at ur e
equal to or higher than the thermal deconposition tenperature of the
t her mald y dectomspeds(and p entapsuldnempderiarerinaremosd|stepitha) nedides wing

Cur e POl e Lo LA e UL, SUbet {5 19100%0]
RN SE T TR AR M R A
20cC0r ol JERRRS: ERATERS o8tk BETNOAC I pLIGEGAGELET

resin | ayeapatbidomds pfRasEForh thelsOFSoFBubHRED MRQREApsRBidL MPer at ur e upon
application of active energy rays (hereinafter may be referred to as

"i mobid | zZhateridlealing/feioRhl ddp)rehoviag tratcgsulkiie hammdiclied iphglut LB
| ayer, and the renoval step includes applying active energy rays to
t he i nmmobith¢ aippgrt substrate by reducing a molecular weight of a resin included in the

immobilizing resin layer.
[0025]
Specifically, the method (1) and the method (2) differ in that the method (1)
25  performs the removal step after performing the encapsulating material-curing step,
while the method (2) performs the encapsulating material-curing/removal step that cures

and removes the encapsulating material.
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25 resin layer (B), and thermally deconposing the innmobilizing resin
| ayer (B) by heating the inmmobilizing resin |ayer (B) at a
| tenperature equal to or higher than the thernal deconposition

~ tenperature of the immobilizing resin layer (B) to which the active

energy rays have been applied, to renove the encapsul ating materi al
cured product fromthe support substrate. According to a second
enbodi nent [@R26} he nethod (2) (hereinafter referred to as "nethod
(2B)"), a thermally deconposabl e i mmpbilizing resin |ayer that

decreases in t herthamethad bhpbe rraapslatagpearierial paed profuc fprmesed fmmdie 5

o1 o AP Rl ERR l f BE Y G il Sl S G5l
terial-cyri .ep i ncl | v '

e PR LR e KBS RS ARG G5 U@ IR, Fakea! ©

| mobi | £ Zi pged Skt ﬁﬁﬁﬁﬁv@orgﬂ)ﬁﬁ?ﬁdm&bgﬁe OOk sﬁlaﬂfﬂg resin layer

(B) at a tenperature equal to or gher than the therma

deconposi t jpaRrikiefpesadmdal 8fp bhRdhdmDBE modddibr HeEhibofl iy REin (Rlude il O
whi ch the active energy rays have been applied, to renove the
encapsul at thagmnmbidivingbkesonitrgd. pr oduct from t he support substrate.
According to the nethods (1B) and (2B), the immobilizing resin |ayer
(B) includ@®¥23 photoaci d generator that generates an acid upon
application of active energy rays or a photobase generator that
generates a bad® thfgsmond step ohthearethad @Arendthe encapylptipgys, and a

thermal | y deconposable resin that 1 reases in nol ecuyl.ar wei ght
and ¢ et PR GREB BRSO iRt Rel e el TReti thredince. o
an acid or; E%ﬁ? Al X880 | -the i bi Lj zi ng
resin | aye]%"é’lt1 8}‘1 geneo\;{)g_%z géar%gééary?%?ﬁégfgg‘%dibﬁ% %%@é%l Orzi n%r
resin | ayesafle tha28tidwite MR hhZbd@nfigpddn | ayer (B) is heated in
the presence o0f an acid or a base to reeduce the nol ecul ar wei ght of

t he ther mglphzgjdeconposabl e resin included in the inmmbilizing 20
resin layer (B). The thermally deconposable resin that has decreased
in mol ecul ar weghtdiigso biiest raibbintatafithomeitiod (1) (odreibafter zafetrdddonenove
the encapsul ating material cured product fromthe support substrate.
LOO?'Z] ISTP e“mefzﬂmd_tf A)’%@ a\lwt_gerp@ﬁv de¢cgqmrab@®;n1n<§a)lhmfg wal:l Ilgyed&@?m&semab?/ t
eating the i mobi [ izing resip layer (B) at a tenperature equal to
or hi gher q—"teﬁéﬁgﬂ'f"h@ 3| B 11%!8%6%51&%3{35%6}13isé%?ﬁ%?%%%n@?ﬂl%%lesm ayer, .

T L kS SHE s e SR SRS B B a8d

Sneci i cal. c o . . . L
Toorh | aydrlpisd iR fuRbuRish L3O el Lt WRpb IR LSRR N W0
resin | ay&imbBmyeaiydallth 6r IWOh& Ghtnahe ﬂ’l@frﬁlﬂfﬁ?&hﬂogﬁoﬁ Qﬁfﬁ%{ﬂré’ of the

deconposabl e resin‘included in the immbilizing resin | ayer (B) is
reduceg byhdieally BeoipOsableredth td BHng thesbRehlay@sigit BY thethdriellpr esence
of an acid or a 5 base. The thermally deconposabl e resin that has
decr eased decommisatdeteaim inedudpdtin il itebitEidgpreds tyapasiediailizinglist i | | zed
to renove the encapsulating material cured product fromthe support
subst r at e.thfrpeipflecomposahlegesinl fangmove detchéapsilatingoiteriah cured product feshod
(1) (hereipnafter referred_to as_ "mnethod '(_[_1_C)"),_ a hat-nelt

i mmobi | i zithRSUPBSE sbstsier Invaificalbe fedeaobilizingsesin lyerietserabyur e upon

P e BBl i B o S
e R e L

layer (Q) (W@%%%&Qefeﬁ@%}dﬁg?jet .ogirgﬂﬁ’]’g,%stn%if}ﬂaﬁy Séco%lg))sa@fe iﬂlﬁ‘l@%}liztirﬁe

_terrpe_ra_tu_re equ _ to or ! tl!’lg te erature o
| MTObi | i ZirBh 1298 (AntabiBing fin18yeMiA D hs 1938 Akl oBINEIG YesirA Fer Ve

Q)

-
-’
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20 active energy rays (imobilizing resin layer (C)) is used as the

i mmobi i zing resin |ayer, and the encapsul ating

mat eri al -curing/ renoval step includes applying active energy rays to
the imobilizing resin layer (O, and nelting the imobilizing resin
| ayer (C) by heating the inmmbilizing resin |ayer (C) at a
tenperature equal to or higher than the nelting tenperature of the

i mobi | i zi By encapswlatingmeteiad)curine/ehvioyal St&ménduddsgeatélgéh@ignm@&i@eﬁave
been applied, to renmove the _encapsulating material cured product from
t he suppor {ay&i# sitsmpeaatugegenl én prdughst them thedhergab decomposition tempgratupged

i mmobi lizing resin,layer (C) inclu hot gaci.d generat or that
gener at es gﬂhe%?ﬁbl %%r\ﬁp%sﬁ %’??H%?%Hgﬁfsmg%%%o%@f@%@sm aér%toé?&uﬁe the
phot obase : o] i cat i . tive
energy r ayg),%&g%%} %Elﬁ%l{ﬁneﬁqp g}?{eﬂg% ﬁgctoﬁjé)t% gagjgec#ggs%wg hﬁ%%ecuf)@;lzﬁgi ght
and nel § i ng..t9pRerAl YoRHNER LD aRERA dec&ﬁﬁom@%@s%_r%o@m@w dor a
base. Active energy rays are applied to the imobilizing resin |ayer
(O to genedcapslading attsiaDéural R8GR fbmithesupibm Bibsirztk.NoSHeaicalH tHeay er
(©, and the immbilizing resin layer (C) Is heated in the presence
of an aci dinmnollitingeesindayee thubemathedsohpozeddy haetirgthe mnroti Heingrekini ng
tenperature of the hot-nelt resin included in the immobilizing resin
| ayer (C).layerevithoutqrpling sctige energyraed todhe immghilimingresindayetius r enoved
fromthe su Bort substrate. [0034] 10The inmmobilizing resin |ayer (C
is nelted Ef/é Peat i ng the imobilizing resin layer (C) at a
tenperature equgl .to or. higher.th the nelti,ng te rature of the
bt 11 51 g edie el e i el PR i the el
cured prod . T hSiSH : ;

Speci fi cal %?mgﬁs'&glg ?ﬁ%ﬁ%ﬂa%g%& geﬁlzérﬁgg)%%hil%%ﬁtéﬁﬁ?&m%%ﬁc?%%%d)
resin | ayegy ktindite 3RRLYIRRg 3G MFer GDLTDpelaANS ehifd] It hi%’EEfPﬁlhA he! N9
resin 15 | dyer (C), and the nol ecular weight and the nelting

t enper at urhe@fal ddvenmpositiolenpéetidof thethdaedlyl ddcdmigoshBIeRRIn, szthAghe esi n
| ayer (C) are reduced by heating the immbilizing resin layer (C) in
t he pr esenmeamshlating meiedaloured poainet cas de rdradvet! Hionethe aygpottatbshgtemat er i al
cured product can be renoved fromthe support substrate. [0035]
20Not el% hali00iHe nelting tenperature of the inmobilizing resin |ayer

refers to a tenperature at ich the nelt viscosity of the hot-pelt
Fesin i nol uded Naie et Hicapa SATRRY S1IQR ferneArue og@emb@&wgﬁe%ggw

e

el ting teppes: bﬁiz(ﬁfm'egﬁl gduced by applying active energy rays
when renovi ng the encapsulating material cured product fromthe
support su[bgglr]ate in the renoval step or the encapsul ating

mat eri al - curi ng/ renoval step,

20 According to a second embodiment of the method (1) (hereinafter referred to as

“method (1B)”), a thérmally decomposable immobilizing resin layer that decreases in
thermal decomposition temperature upon application of active energy rays (hereinafter
may be referred to as “immobilizing resin layer (B)”) is used as the immobilizing resin
layer, and the removal step includes applying active energy rays to the immobilizing

25  resin layer (B), and thermally decomposing the immobilizing resin layer (B) by heating
the immobilizing resin layer (B) at a temperature equal to or higher than the thermal

decomposition temperature of the immobilizing resin layer (B) to which the active

14



t he encapsul ating material cured product can be renoved fromthe
support substrate by heating the inmmobilizing resin |ayer at a | ow
tenperature. This nmakes it possible to reduce danage to the

encapsul ating material cured product while preventing breakage (e.g.,
| cracks) of the electronic parts and the encapsul ating materi al .

' 5[ 0037] The nethods (1) and (2) are described in detail bel ow
Wi th ref er esiefeytraystatSbecd apglied, tofrédaSee tRe érRafhuikify Matetiblcated product from
cross-sectional views illustrating a nmethod of producing a

r edi st ri butthesppyreutsiraiet r Andordideto acvec@d entbedimient ef the method (r ovi ded
outside the outer edge of each electronic part 40 when viewed from

above. Not hemsielteriaieasdions smewed (3B) 7o n thegnelly dereraposablp jmmebiidag i vel y
dtath i d d | ide in FIGS, 2 tp 8. Not
Chat 1 ho b G e R T RO PR PP S L POR ARETISRAORG ( 1)
f t he,. f f.or mjng:t J.ng .
ot er Al cuEi HEH S ro| (R85 b REMIAIPLES s ieq SMCRIM i csntaver g

mat eri al - cugy : ; : : : Lng
ot o 1 8l - T S I B M e 0] B

remai ni ng b @RSMidd0B8]g résth Bger (B), usd tatedly ddcdthfosiigahe inBhsEliAis vesin
parts 40, and a support substrate 50 having flatness, rigidity, and
heat resi stlayec B dryeheptingthel suinoliifif®lesid Men (B ab 8 tanipetdiee eduat torayhigher
parts 40 include, but are not limted to, active devices such as a

' seni conductten theyihermsd decompesitieny feaweragu of the immebibizng fesin layer (B 19 | t er

-and the like., 040] Th t substrate 50 is _not particular]|
i mi t ed%s We% S ESHIR ERSEPIUS LSRR o BTONBLe PP Tl ¢y,
and heat r Eé%r'eﬁ&;%@t ﬁc%f %@%Lgpsortosﬁ.lbéhg?e. S 5&89&%1{; to the methods (1B) and (2B),

the immobilizing resin layer (B) includes a photoacid generator that generates an acid

upon application of active energy rays or a photobase generator that generates a base
upon application of active energy rays, and a thermally decomposable resin that

15  decreases in molecular weight and thermal decomposition temperature when heated in
the presence of an acid or a base. Active energy rays are applied to the immobilizing
resin layer (B) to generate an acid or a base in the immobilizing resin layer (B), and the
immeobilizing resin layer (B) is heated in the presence of an acid or a base to reduce the
molecular weight of the thermally decomposable resin included in the immobilizing

20 resin layer (B). The thermally decomposable resin that has decreased in molecular
weight is thermally decomposed or volatilized to remove the encapsulating material
cured product from the support substrate.
[0032] |

The immobilizing resin layer (B) is thermally decomposed by heating the

25  immobilizing resin layer (B) at a temperature equal to or higher than the thermal

decomposition temperature of the immobilizing resin layer (B), so that the

encapsulating material cured product can be removed from the support substrate.

15



! substrate 50 include a silicon wafer, a ceram ¢ sheet, a netal sheet

(e.g., stainless steel sheet and copper sheet), and the |ike. Anong
these, a silicon wafer is preferable from the viewpoint of

. workability in the encapsulating material |ayer-formng step and a

- wiring layer-formng step, and availability of existing equipnent.
When applying active energy rays in the renoval step or the

encapsul at Bpagifiratlg @b atidonr ibagy/is gevesasdd is thepmmobdizingpesim ayeu@3 by at e i s
formed of a material that ensures flatness, rigidity, and heat 5

resi st anceaPpAviag adtive guerac rayy to the brmgobilizipg regis 1gygs B Brdihig molesarp| es
f h teri i | ud | t-eri " arf | d

SOFZ”EJL %&%ﬁ%@%ﬁ?ﬁﬁ&al pg?a?@%rl%n?ﬁ Leq it i prfawggﬁéxlnéfﬁ%m‘?‘é?ea@,
(0] e ene a a e 0] O ene, C 0 erlrn 0 ner

D o e BB R LS me BOLYBI OB Sy B Bt LRI 0ra

| ayer 69 f i Ll z4 -0n| : I

subst ra“?e %{Se'i ?ﬂ%ﬁﬁ;@l?gf%?@f) %b%cﬁe%aﬁ@geﬁgaségg %"%@%ﬁ""‘?g@&% ng
step). [ 00dimally dedonfioREEsMlAi1bad th esdveiRe divamRiatih IAfrbRskdd fradRf

60 to have a uniform'thickness so that wires can be accurately fornmed
in the w rieg theawgporf aibsiralg step. The 15 imobilizing resin |layer 60
may be formed by an arbitrary nethod. For exanple, the imuobilizing
resin | ayel008%] may be forned by applying a liquid i nmobilizing resin
conposition using a_spin coating nmethod, a printing nmethod, or a

di spensi ng met Hsgordsie o arihirhembaglisentiof fesreilindd 1) Grasinafiprtiefegred éxsgsn
conposition. It is preferable to forminmobilizing resin |l.ayer 60 by
appl yi b & e @0 b ﬁw@éﬁ%rﬁw%wﬁﬁqﬂgw@%ﬂ spi n
coating nethod,. or |am natj.n J |l mshaped, i nobi | i zi.ng resi
composyt i rar it el TP RRDP et SRR Ty PR B B8 R,
uni form t hi;ckness: 4 : ! i [ 1 r
60 by applyi nggﬁﬁ’r“ig[é%?%ﬁ}’%g? Im{ ]%F%%giﬁo%%gs%sﬁlgﬂg’u@?%&ghgﬁiﬁn
coating nekdpaflcludesRpplinlA8tiVERinbRe ray@fo the immobilizing resin layer (C), and

melting the immobilizing resin layer (C) by heating the immobilizing resin layer (C) at

15  atemperature equal to or higher than the melting temperature of the immobilizing resin
layer (C) to which the active energy rays have been applied, to remove the
encapsulating material cured pfoduct from the support substrate. According to a third
embodiment of the method (2) (hereinafter referred to as “method (2C)”), a hot-melt
immobilizing resin layer that decreases in melting temperature upon application of

20  active energy rays (immobilizing resin layer (C)) is used as the immobilizing resin layer,
and the encapsulating material-curing/removal step includes applying active energy rays
to the immobilizing resin layer (C), and melting the immobilizing resin layer (C) by
heating the immobilizing resin layer (C) at a temperature equal to or higher than the
melting temperature of the immobilizing resin layer (C) to which the active energy rays

25  have been applied, to remove the encapsulating material cured product from the support
substrate. According to the methods (1C) and (2C), the immobilizing resin layer (C)

includes a photoacid generator that generates an acid upon application of active energy

16



25 di spensing nethod, a varnish-like imobilizing resin conposition
prepared by dissolving an i nmobilizing resin conposition that is
liquid at roomtenperature or an inthobilizing resin conposition that
is solid at roomtenperature in a solvent or a diluent my be
applied using a spin coater, a printer, or a dispenser to formthe
imobilizing resin | ayer 60, for exanple. [0044] Wen. formng the

i mobi | i zi rays pes phvtbtagegenetidyhat gederies apsaunmpplivatienl obactimeredsrd)i zi ng
resin conp05|t|on a varnish-ljike inmobilizing_ resin conposition may

i e o g

y y I i

i mobi | zi Mg e SSPRGeSH a0 Agid OF fBases | té‘f‘?a?B%r&YF 4ppYed fg the
f

ot B SR 8 R 03 R0t B | AL Bt g HlE, 7

used i ns t e BB Ehads lifiknonfibRioredih yer () Mheaked B the B RG et or 2

descri bed Note that thée inmo Ing resin ayer i's

appropri at pdsy teRigeRdmeRpEAMEghtand tendBideptBate sABBASNANRsn

nol ecul ar weight of the resin included in the |nnnb|I|2|ng resin

|l ayer. 15[ 2ou6Ed ke inmaitlizingiesig layes (C). | ayieencafsulasieg materlaheuredet hod
(IA) is the thernally deconposabl e immbilizing resin layer (A) that

i ncl udes aprotiest irethtsyrenierwhipers dtsl suppasbiubstrdiat is thermal |y deconposed
by heating the immobilizing resin |layer (A) at a tenperature equal to
or higher KH2H the thermal deconposition tenperature of the 20

thermal | y deco sabl resin I l.oss per re of. the
her mafl 3 decontbeagoatBgri ke Get mritiny Wereuie PORMLHBE Ry ayer
A) is pref I I 50C or
| ets. " vhenghecstanberire 8% o SRR b, Abloke Bele Rk oY 2
deconposabl, g, §i&i$ifh 86 ﬁéj»gﬁft)' ﬂ) thitehd SHXRRlAiRE Hﬁteh&lsdui’ed H&Ict EDbel S
within the above range, ‘the electronic parts 40 and a encapsul ati ng
material  ClmadedPord Rty ﬁ]ifior{ Apeatd, 1 S}:&ﬁﬁ@ilfy@ﬁia&ﬁﬂ e edts deRer@Bd ih the
smal | extent when thermal|ly deconposing the immobilizing resin |ayer
60. Speci fmmadHilyzing desin layan(il) by zabplyingesiive dnasggraysA) thedammiodiliziveresd | v

deconposed at a tenperature equal to or |ess than 400C by
15 layer (C), and the molecular weight and the melting temperature of the hot-melt resin

included in the immobilizing resin layer (C) are reduced by heating the immobilizing
resin layer (C) in the presence of an acid or a base, so that the encapsulating material
cured product can be removed from the support substrate.

[0035]

20 Note that the melting temperature of the immobilizing resin layer refers to a
temperature at which the melt viscosity of the hot-melt resin included in the
immobilizing resin layer becomes equal to or less than 100 Pa-s.

[0036]
According to the methods (1B), (1C}, (2B}, and (2C), since the thermal

25  decomposition temperature or the melting temperature can be reduced by applying
active energy rays when removing the encapsulating material cured product from the

support substrate in the removal step or the encapsulating material-curing/removal step,
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Putilizing the imobilizing resin layer (A) that includes a thermally

deconposabl e resin having a 5% wei ght | oss tenperature within the
above range, and adjusting the heating tine. Therefore, the

el ectronic parts 40 and the encapsul ating material cured product

| ayer 71 are affected by heat to only a small extent when thermally
deconposing the 5inmmobilizing resin |ayer (A). [0047] Not e t hat
a |inear othelEmeapstleting matenacingd gecionipes abranoved fnmtthasupdae substrgic bave
an alicyclic skeleton and an aromatic skel eton may be sel ected when
it is desi heding i imombiliingesielayel @ gdow émmmerater ells mpkes it prssiblalto y
deconposabl e resin included in the 10, | mobili zing resin |ayer (A) be
wi t hi n therfélm%ﬂ?a&ﬁa& © FRAAPIYALING Fateriah e PrPﬂ‘éCt\W%ilﬁﬁlfe"%@g%Eﬁakﬁ?e

h [ in.inglud i he i ilijzi in |
(e LY, BeE oIS (S5 L IS0 ARG L 70, o5l Tever

terrperagur?d\g}\z] preferably 1% or nore, and particularly preferably 5%
or nore. 1 en the weight loss of the thermally deconposable resin
included in theridmBbbds () 840 (PPEE escANRNin Géthil BEIBW WA fAGct REFIGS. 2
imobilizing resin layer (A) at the heating tenperature is within the
above rang, 8.t REGANDIY aretertied cyssatiotd) @ickwgniiirhting digetheb b Mprodiyhia
(A) that adheres to the encapsul ating material cured product can be
reduced. Spedishilméibb-yypetcheetronivrddiide ) wigprein siwirel iaymerid¢d\putsidatiseuter
thermal |y deconposed by utilizing the 20 immobilizing resin |ayer (A

that i nci uergs ohcachetarapniy parbtpasrpwed Fewichoveay Netp thatiles eprestioes

at  theheai Pt SIS RANEPHRE VAT PRPHEAKT Rt U6 Joreroho]
Not e t hat | ghtyl £t | Le resin. at bh
heate i ngaZSFIté(;Sr'r%Eé g‘t UIFI%thhS% 8%%!?%1@1\@6@%1%%@?@%#%@# ?Wﬁh\ggépn

| ayer refe nﬁr)ﬂm’ﬁ I j li tial

t her mal anﬁae?i;?;s??%ﬁlfzé%%%ﬁ i( at nggrg ere?ﬁ%??(%g%g%ﬁt %&{aie“ﬁ%ge as'? feis
i ncreased @hile@é hidhdd YD el fotoketh Bdapfilhting m@érﬁt-ahﬁlgﬁémbw step that cures
immobi lizing resin layer is reached, and maintai ned constant after

t he heat i nandtrenpes dicdsheamsilatifpematerialbi The method €5iand thayesthdda3) een
reached). Specifically, about 10 ng of the resin is wei ghed

preci sHl y, identigalashtp thetremdaining FEHHTA (at nosphere: nitrogen, the
tenperature is increased at 10C/ mn until the heating tenperature of
the 5 i mo9P#8lzi ng resin |ayer is reached, and maintai ned constant

R O IR RN T

I nstrume ntf%atﬂe@s?, 'ri)giditgr,oapn%%]eat resistance are provided.
[0039]

20 Examples of the electronic parts 40 include, but are not limited to, active devices
such as a semiconductor chip, passive devices such as a capacitor and a filter, and the
like.

[0040]
The support substrate 50 is not particularly limited as long as the support

25  substrate 50 has flatness, rigidity, and heat resistance. Examples of the support
substrate 50 include a silicon wafer, a ceramic sheet, a metal sheet (e.g., stainless stee}

sheet and copper sheet), and the like. Among these, a silicon wafer is preferable from
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The 5% wei ght | oss tenperature of the thermally deconposable resin
included 10 in the inmmbilizing resin layer (A) is preferably 50C or
nore, and particularly preferably 100C or nore. Wen the 5% wei ght

- loss tenperature of the thermally deconposable resin included in the
imobilizing resin layer (A) is within the above range, it is
possible to prevent .a situation in which the immobilizing resin | ayer
(A) is unnéesessardintyf woedmbiity i tteavapoktz whtnaf loyarimgnisnstegandiang a
encapsul ating material 15l ayer 70. [0051] Note that the

nol ecul ar Waikgheyeffomyag pteiand Aepfabilitynfjoristiegieqiarentt Wheriepplied t hat
the 5% weight | oss tenperature of the thermally deconposable resin

| nol uded | ACITREDSEHERF I B¢ ﬁ?j%%‘*s’if ien Qs eI(CAySUEf’éfyns ot -ﬁlﬁ}vg./w%*f% 6521
Not e that t.he 5% weight | @ss tepperat. of the.thernall.
deconposabld PR b8l s Xigrel R RRRHY G T el B sfiei gne

of the therqaall %SGM%EQ{F 0l en .
Speci f i %:al fy, a%%g’?&: ng o ee?n%%%r@gltﬁp%sgﬁér\g}{%he prglgl£ %u%a%x%eﬁlﬁ
subj ect ed {1l PTEAs MmBleARSIPRE @Atz bldst AEPida LREDGAhAL Weth hAlENA2SE, I at e.
25 5t/mn) using a TQ DTA system (manufactured by Sei ko Instrunents

I nc.). [ O00pdyethangeephtaflateljdiolsmr nbyhthtdasobpadyyteneastioolefic! uded

in the immbilizing resin layer (A) include a polycarbonate resin, a
pol yest er p@giner, pelypoldy.camlgelycabimafe)a pol yi mi de resin, a pol yet her
resin, a polyurethane resin, and the |like. Anong these, a

pol ycar bont0&llresin is preferable since the thermal deconposition

e Bt TR o S S
et S PRSI o 2 ot Al

" pol yearbol‘rr?g&% resin” used herein refers to a resin in which at |east
the main chain includes a carbonate group (-0-(C=0)-0-) as a

structural uni tr jsigferhBleROFarRAROBOAS LB IeBin TRYr b0 € W& a ARESRET
structural unit. [0055]
thickness so that wires can be accurately formed in the wiring layer-forming step. The
15 immobilizing resin layer 60 may be formed by an arbitrary method. For example, the
immobilizing resin layer 60 may be formed by applying a liquid immobilizing resin
composition using a spin coating method, a printing method, or a dispensing method, or
laminating a film-shaped immobilizing resin composition. It is preferable to form
immobilizing resin layer 60 by applying a liquid immobilizing resin composition using
20  aspin coating method, or laminating a film-shaped imamobilizing resin composition
since the resulting immobilizing resin layer 60 has a uniform thickness.
[0043]
‘When forming the immobilizing resin layer 60 by applying a liguid
immobilizing resin composition using a spin coating method, a printing method, or a
25  dispensing method, a varnish-like immobilizing resin composition prepared by
dissolving an immobilizing resin composition that is liquid at room temperature or an

immobilizing resin composition that is solid at room temperature in a solvent or a
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The term "pol yester resin” used herein refers to a resin in which at

| east the main chain includes an ester group (-(C=0)-0-) as a
structural unit. The polyester resin may include another structural
unit. 15[ 0056] The term "pol yatni de resin” used herein refers to
aresinin which at |east the main chain includes an am de bond
(-NH(C=0)-) as a structural unit. The polyam de resin may include
anot her st dilestntimay beappilied pﬁﬁ@i]spiﬁ(éérdte, 1p5ﬁmf;gxtﬂc§ibpmsﬁetcﬁ>smmﬁe used
herein refers tg a resin in which at |east the main chain includes an
i mi de bondlrpmehr}i@)l MRin(leyep p0) fopexagpi r uct ural unit. The pol yi i de
resin my Bﬂ] de another structural unit. Note that R represents an
organi c gr g [ 0058] 25The term "pol yether resin" used herein refers

to aresinin j mai n_chain ude t her group
(00 ae B st ol heaiRe bk BB ReRReT 60 P oGRR R Bl hnel ot
struct ug al & R SRR i
refers %o g%?gﬁsﬁllznm‘i’ %g%n%mégg?&?eaast th%éénm ngﬂ]%migg%% @gﬁoﬂﬁ{a%@
uret hane bggted 1ok ks 8lm Nib.) pd é?ferlbm&ptéﬁheﬂé%ﬁ olyR RRkA N
resin may include another structural uni't Op

pol ycar bonatdeiried $o forfta fiimpahabed ﬁﬁmbﬂmﬁg&bélﬁ cdSrﬁpcbsttiont &t thevBln-Bieped
included in the immbilizing resin layer (A) is not particularly
limted Buamgiidgngfesinempodifarambobalaminatedimingrdimietonomntbe like, épy| ene
carbonate resin, a polyethyl ene carbonate resin, a 1, 2-polybutyl ene
car bonat e ?Xéﬁip}f—; a 1, 3-pol ybutyl ene carbonate resin, 10a

1, 4- poI%bu['tDé ne car bonate resin, a cis-2,3-pol ybutyl ene car bonate
resin -2, 3-pol ybut yl ene car bonat e resin, an

aa- pol yi sobut ylﬁrg_ede%ﬁr thﬂgsﬁm giflzmg resin layer 60 used i in the methods (1A), (1B),

(1C), (2A), (2B), and (2C) are described below. Note that the immobilizing resin layer

is appropriately selected depending on the method that reduces the molecular weight of
the resin included in the immobilizing resin layer.

15 [0046]

The immobilizing resin layer 60 used in the method (1A) is the thermally

decomposable inamobilizing resin layer (A) that includes a thermally decomposable
resin that is thermally decomposed by heating the immobilizing resin layer (A) at a
temperature equal to or higher than the thermal decomposition temperature of the

20  thermally decomposable resin.  The 5% weight loss temperature of the thermaily
decomposable resin included in the immobilizing resin layer (A) is preferably 400°C or
less, and particularly preferably 350°C orless. When the 5% weight loss temperature
of the thermally decomposable resin included in the immobilizing resin layer (A) is
within the above range, the electronic parts 40 and a encapsulating material cured

25  product layer 71 are affected by heat to only a small extent when thermally
decomposing the immobilizing resin layer 60. Specifically, the immobilizing resin

layer (A) can be thermally decomposed at a temperature equal to or less than 400°C by

20



an a, y-pol yi sobutyl ene carbonate resin, a cis-1, 2-pol ycycl obutyl ene
carbonate resin, a trans-1I, 2-polycycl obutyl ene carbonate resin, a
cis-1, 3-polycycl obutyl ene carbonate resin, a

trans- 1, 3- pol ycycl obut yl ene carbonate resin, a pol yhexene carbonate
resin, 15 a pol ycycl opropene carbonate resin, a polycycl ohexene
carbonate resin, a 1, 3-pol ycycl ohexane carbonate resin, a
poIy(nethybﬁ&nmpmemamQMhangﬂﬂaihjm{ﬁ$ﬁmtmdu¢ﬂhymnhmﬂydymh@bﬁékﬁﬂﬁn
carbonate) resin, a poIYdlhydronaphthaIene carbonat e resin,

pol yhexahy b#aeg ay%rveﬂgi& dse trmpsraturs withinghpalioye yeelg@haed adnepimpm lenating

car bonat e re5|n styrene carbonate resin,

pol y( 3- pheHye pr Uﬂf‘ﬁ %ES& BomHe Bﬁl‘fsﬁgsaﬂlﬁ thegﬂ(ycagasulatmg material cured product
pon(S-ft| | si |

Dol ¢ 3. et ey o S B RtR B AeRis A By ety decomposiag he

pol yperflu il ate re5|n, a pol ynorbornene carbonate
; Rﬁgnorﬁx ﬁﬁﬁ_%ﬁ{g ' ' '

resin, TTENe nate resin, and conbi nations thereof.
[0061] ZSFPT exanpl es of the polycarbonate resin (thermally
deconposabl e reS|n) that may be included in the immobili7ing resin

layer (A) incl udee thapolivgpr opyaedied drfhilialcedppdsyly edshhbxeies sahbanat e

copol yner, a 1, 3-pol ycycl ohexane carbonate/ pol ynorbonene carbonate
copol yner , amalicyclic skeleton and an aromatic skeleton may be selected when it is desired that
ponRoxycarbo oxy-1,1,4, 4-tetranet hyl butane)-al t-(oxycarbonyl oxy- 5-
nor bonmene-tke é‘}%@e g‘g/técpﬁg @ar@pem@mqa),ﬁ the]thermeilyndecgmposable resin included in the ‘

poly[(oxycarbon |.oxy-1, 4 t hyl but ane) - al t - (oxycar bonyl oxy-5- 5
nor bonth Zing IS5{R g)aya; é{g?bgﬁyl 1} e ,a];pvegange for example.

polygoxyCﬁggﬂﬁyloxy-1,1,4 4-t et ramet hyl but ane) - al t - (oxycar bonyl oxy- p-
xyl ene) ]

pol ykoxycar bonyaxy; 'tﬂ)fggg@%%%ﬁkﬁd&%émﬁdsﬁﬁl@%%ﬁ&ﬁ&?@ﬁh% p-xyl ene)

] resin, and the 11
immobilizing resin layer (A) when heating the immobilizing resin layer (A) at the

heating temperature is preferébly 1% or more, and particularly preferably 5% or more.
15 When the weight loss of the thermally decomposable resin included in the immobilizing
resin layer (A) when heating the immobilizing resin layer (A) at the heating temperature
" is within the above range, the amount of residue of the immobilizing resin layer (A) that
adheres to the encapsulating material cured product can be reduced. Specifically, the
immobilizing resin layer (A) can be thermally decomposed by utilizing the
20  immobilizing resin layer (A) that includes a thermally decomposable resin having a
wetght loss within the above range when heating the immobilizing resin layer (A) at the
heating temperature, and adjusting the heating time.
[0049]
Note that the weight loss of thermally decomposable resin at the heating
25  temperature employed when heating the immobilizing resin layer refers to a value
measured by thermogravimetric/differential thermal analysis (TG/DTA) (atmosphere:

nitrogen, the temperature is increased at 10°C/min unti] the heating temperature of the
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10The wei ght average nol ecul ar wei ght (Mv) of the polycarbonate resin
(thermal |y deconposable resin) that may be included in the

i mobilizing resin |ayer (A) is preferably 1000 to 1,000, 000, and
particularly preferably 5000 to 800, 000. Wen the wei ght average

nol ecul ar wei ght (Ma) of the pol ycarbonate resin (thermally
deconposabl e resin) that nmay be included in the immobilizing resin

| ayer (A) insmdlibgingresibJayeprsoeached,iand pabdiimddeconsaitmbertbehenting abi | ity
with the electronic_parts 40 and the support substrate 50, and

i mprove t himpRIaHe 9#92? ﬁ@me &Be rqswam\hésq oen Eaghadyht Snegidicallyeabout 10

Geconpocabiie of B Fritied prBerierauBe- i %Mfmthﬁ%g@ogg%
layer (A) s tgmvpgegagmg%omg;eaéesaﬁoot{r% S bk IRy 01 DT 1L

in various so errra OSI

proper t4 espgf ifand fl’?ﬁ%j}el' ZiBEhES %.h&‘m'aﬂﬂan‘ied@:gnstm gﬁg%]thér H@tmg

pol yearbonate resin hermal [y déconposabl e resin) that. nay

i ncl uded i@mbbenkdBhé InhBbRGZNE fsi ThRY Bhs Heb rdz&)edb)@sﬂg)é chmssdtehy an
arbitrary nethod. For exanple, the polycarbonate resin may be

pol yner i zehadnyfastupdddy@eiie Instinedts(lsa).ut i on 25 net hod), a
transesterification nethod (nelting nmethod), or the like. [0064] The
content of[0PHH thernmal |y deconposable resin in the imobilizing resin
| ayer (A) is preferabl 30 to 100 wt % nore preferabl 50 to 100
W% and parti cﬂwaﬁrweﬁsi/@%%t%mraw qtaheBermlyglesmmraesatieresiainciied of

< i (10 Pie RS s M () TR TG b Gttt S FCSitgbl of

r5[eglogg]e affgf‘%"l’aﬁ?ﬂ’e{ daaé 1:.}/ mgﬁc 0 %Pn%ﬁltﬁ'ég.i‘% %1@%? f.elnipéliaﬂxge 5ﬁﬁé Ele r (A).

decomposable resin included in the immobilizing resin layer (A) is within the above

range, it is possible to prevent a situation in which the immobilizing resin layer (A) is

unnecessarily thermally decomposed when forming and curing a encapsulating material
15  layer 70.

[0051]

Note that the molecular weight of the resin may be adjusted when it is desired
that the 5% weight loss temperature of the thermally decomposable resin included in the

. immobilizing resin layer (A) be S0°C or more.
20 [0052]

Note that the 5% weight loss temperature of the thermally decomposable resin
refersto a temperaturé at which 5% of the weight of the thermally decomposable resin
is lost when measured by TG/DTA. Specifically, about 10 mg of the resin is weighed
precisely, and subjected to TG/DTA (atmosphere: nitrogen, femperature increase rate:

25 5°C/min) using a TG/DTA system (manufactured by Seiko Instruments Inc.).
[0053]

Examples of the thermally decomposable resin included in the immobilizing
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It is particularly preferable to use pol ypropyl ene carbonate,

1, 4- pol ybutyl ene carbonate, or a 1, 3-pol ycycl ohexane

car bonat e/ pol ynor bor nene carbonate copolyner as the thermally
deconposabl e resin included in the inmobilizing resin |ayer (A) since
i these thermally deconposable resins are rarely thermally deconposed
at the 10 tenperature at which the encapsulating material layer 70 is
I thermal |y casindelyer hinebatié bptdlyexiombieaadn, tapeiyesttr rdsin onpdgintidorsin, a
properties at_ a tenperature equal to or higher than the tenperature
at whi ch t helyieridarssiol apelygiheraesan, aaplyueshane rgin, end the kel |Amengthese, 2

[ 0066] The immuobpilizing resin |ayer 60 used in the nethod (1B) is the
i mobi | i zi AYJyeRsbqnateiresi igpaslerably singe the daramalficeqmpasitiondinpgt the

Beanp os. oFSERACARGERTI P o PBCERTRay eh Tty ndl o B=Ehe rbiobRbes: ng

resin |ayer, } H@{,l gggﬂ in.th
decreasis {cﬁﬁg %Lef @%ﬁ@r‘%g%élpfﬁon %?rﬁtgra U?EWRE%Z%{%%%’ (lﬁhn%yhe
presence OfhcRAe Afd &r@ére?yp@@%eﬁﬁﬂyﬁe&wo%@é ®dsigenerator t hat
generates an acid upon dapplication of active energy rays 20 or a

phot obase poper ator that generates a base upon application of active
energy rays. [0067] When the-imobilizing resin |ayer (B)

i ncl udes a t herfmlttnn thetyoaposabiesin’ asidretdiatefaiemraaasia $n which btleass the
deconposi tion tenperature when heated in the presence of an acid or a
base, and @aipiebeinmsiuicge pasbenaty srowat-OfEmED4-pas asirugeiad upibonlhe
application_ of 25 actjve ene rays or a photobase generator that
gener al®s %legb@nﬁsaﬁmdﬁﬁmne@ﬁ%/aw SEdEner gy rays, an acid or a
base is g Ggﬁted in the imobilizing resin |ayer (B) when active
ener gy raa@ r'e applied to the immobilizing resin layer (B), and the
nol ecul ar chai c $ i : . he
thermal |y deco%({)%({;lrgllt g’%%gﬁlg?}sl Sggﬁ gﬁq&%ﬁfﬁégéésglgigwc@é%?ﬁ%temg% or
base, so tdnai ihd1fdcEah 86K g@éuﬁ’\ﬁé@iﬂj}@f} a$ DGrichRI®It! YT 5 AldinSmay
resin decreases. Therefore, 'the therimal deconposition tenperature of
t he i mobiihtladewhottesitruch@alenit( B) decr eases by applying 5 active
energy rays to the immobilizing resin |ayer (B). [0068] Exanpl es
of thelx hePbii]l y deconposable resin that decreases in thernma
deconposition tenperature when heated in the presence of an acid or a

base i ncl ude t Hé&e oMy palyewiferesiy cued herelacisn |ty o sesky invés¢hat leapighe
pol yam de resin, th olyimi de resin,, 1 10 pol yether resin, th
Dol Y ar et nfn e reRgftraros pand CAIH(CORE So Ot et Lo PRI
the imobili.zing.resin |aver (A .0069] When using the

i nmobi | i zirﬁsdnplggfl}‘?ﬁ} Sﬂ?tﬁ%(r@‘métg}am%gi nmobi | i zing resin | ayer 60,

si nce the_[bdj%nal deconposition tenperature of the inmobilizing resin

layer (B) ‘can"be 15 reduced by applying active energy rays to the ~  ~

| Mobidgl zi Ng T g%k BerndYEFyirkiB) resid’ vk&l REGH IFAD L feSinfiR WM hRAEleast the
immobilizing resin |ayer (B) on the support substrate 50, and then

reduce t hendiheliaiminchdenamiatdd bopt ({EAPPNRL(0=©)9fas h BEudtiraDii, | Zhag
resin layer (B) by applying active energy rays since it is possible
t 0 pr eventpolyimidewesin may ineludh andihersgueimbunioniNotakbui R eepresenthar onghdiy
damaged.

group.

[0058]
25 The term “polyether resin® used herein refers to a resin in which at least the
main chain includes an ether group (-O-) as a structural unit.  The polyether resin may

include another structural unit.
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20[ 0070] A nechani sm by which the thernmal deconposition tenperature
of the thermally deconposable resin decreases is described bel ow
taking an exanple in which the inmmobilizing resin |ayer (B) includes
a pol ypropyl ene carbonate resin (i.e., polycarbonate resin) as the
thermal |y deconposable resin that decreases in thermal 25
deconposition tenperature when heated in the presence of an acid or a
base. As sp@af] by the following fornmula (1), H+ derived fromthe
phot oacid generator protonates the carbonyl oxygen of the
pol ypropyl ene cahdismatrolywethene rasie” wad bessingeferstia agesin in Wotheat least the
transition state to obtain unsiable tautoneric internediates [A] and
[B]. The i AREyheininghades anreiaane bandeOr(G=RaMNEd ph stisht tithn d iher mal
deconpositian t erature.dye,to therm | eavage i nto acetone and
oo e | RUSPEARSE S gy iR ek R uER aF el ght - and t her mal
deconposi t'[(ﬁ}go]t enperature due to formation 5 of a thermally cyclized
structure at” produces propyl ene carbonate which is fragmented into
CO2 and propyl emg xclbondt® bl (H-A0418] debOHipssahB Qésﬁg%a@mﬂ? BERIAEd irS
not particularly I'imted as |ong as the photoacid generator is a
conpound t thetimgebiizak esirlayaqAllisupoparanirlciahitan EGkadples ythener gy
rays. Exanpl es of the photoacid generator include nucleophilic
hal i des, cpoiptagbonrietresin inaluilele palypopgleneacachdnhie rési @ polSpthgleht carbomatepl es
of the photoacid generator include )
4- ret hy| phessigy 4 L2 elybatyiepe earhonafeiseingg 1.3 wabhpiykene carbonate resin,
tetraki s(pental | yor pphenyl )borate | - TPFPB) , ]
tris(4l¢- b%l%af}TPﬁ‘yg?HV%‘lﬁ GHPeRt A IPet ?I%n(lgﬁg’(hﬁ%‘ml%’%ewwf’%ﬁéﬁ%% ) bor at e
(1.113PS- TPEP1 tri -t - but vyl phenyl ) spl f.oni.um.hexaf | ugr ophosphat e
(TTBPS BFF) Cotr ) SREHYRLEH R el A s R OB Breab e e 1)
PS4t ert il YoRREHUALAAM IR Eid, W - DIBLRRAG U IR ob T RELS TT)
a trans-1,2-polycyclobutylene carbonate resin, a cis-1,3-polycyclobutylene carbonate

resin, a trans-1,3-polyeyclobutylene carbonate resin, a polyhexene carbonate resin,

15  a polycyclopropene carbonate resin, a polycyclohexene carbonate resin,
a 1,3-polycyclobexane carbonate resin, a poly(methylcyclohexene carbonate) resin,
a poly(vinylcyclohexene carbonate) resin, a polydihydronaphthalene carbonate resin,
a polyhexahydrostyrene carbonate resin, a polycyclohexanepropylene carbonate resin,
a polystyrene carbo-nate resin, a poly(3-phenylpropylene carbonate) resin,

20  apoly(3-trimethylsilyloxypropylene carbonate) resin,
a poly(3-methacryloyloxypropylene éarbonate) resin, a polyperfluoropropylene
carbonate resin, a polynorbornene carbonate resin, a polynorbornane carbonate resin,
and combinations thereof.
[0061]

25 Further exarnples of the polycarbonate resin (thermally decomposable resin) that
may be included in the immobilizing resin layer (A) include a polypropylene

carbonate/polycyclohexene carbonate copolymer, a 1,3-polycyclohexane
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5 (TAZ-101), triphenyl sul foni um hexafl uoroanti nonate (TPS-103),

~ triphenyl sul foni um bi s(perfl uoronet hanesul fonyl)im de (TPS-N1),

di (p-t-butyl)phenyliodonium bis(perfluoronethanesul fonyl)im de
(DTJ3PI-N1), triphenylsul foniumtris(perfluoromethanesul fonyl)nethide
(TPS-C1), cli(p-t-butyl phenyl)iodonium

tris(perfluoronethanesul fonyl)nethide (DTBPI-Cl), and the |ike. These
phot oaci d té&boetpayratisormay chdomsecbpelyidegr al one or in conbi nati on.

[ 0073] The phot obase generator is not particularly |imted.
Exanpl es ot polyHopyrerbobriony-¢d det-tetremethplbirigue-alt-(oxycarbonyloxy-5-
5-benzyl-1, 5-di azapi cycl| o( 4. 3. 0) nonane,

1-(2-nit roB@ﬁQ’@ﬂ%%‘F’@fé%‘rW&‘%“ilﬁD& gpedbresiind the |i ke. These phot obase

t 15 b d eith i nbi ti ot
oref er abl ot POV ataHRTS o AR b AR LSO R e o a
deri vatgyemgl@g%lggg"z”gg Ot_fg_gnd%h gﬂﬂg?sglfner ator since the thernal

deconposi tion tenperature or ng tenperature of the resin can

be effi ci enbbybRANEEA 101101 4ls £0TNaHABRLR Il buldiboRIBt A ine)

generator or e phot obase generator 1n thé 1 nmobilizing reSin Fayer

(B) is prefesimapily[(SydarbnylExyPBd-indlyIWaiddiiait-(ardarBansibaup-aylkie)] resin,
preferably 0.5 to 10 parts by weight, based on 100 parts by wei ght of

t he t her madddythelBkonposabl e resin that decreases in thernal
deconposition tenperature when heated in the presence of an acid or a
base. Wen[0082] content of the photoacid generator or 25 the photobase
generator in the imubilizing resin I_ayer&ég}‘ is wthin the above

range, 1¢ he t her Hag Weght GKa%s Roleslaravaialic YW 6F thy polyearbenatesesipel v
reduced by | yi ng acti ener rays. over . the. .anmunt of
esi due af CETRERL Sorasionehls il et an bs indhidedm i mtro bHige Y g v
pref erabl e, E)) P
et 01 el IO HEROTRRE L R RSl
i mobi i zi ek ﬁé‘%i%ﬁ){?é’raée_@ml&uieﬁ’ etk MY BE thl BSIScdBIMRR Al (tRerRally he
thermal | y deconposable resin included rn the immobilizing resin |ayer
(B) that deeb@psableréid)Hien FRl be @RDMRO & the AAmbEITPIAE adsin 1ByemM1L)ishoad 6d
in the presence of an acid O a base) be 100 to 200C, and
parti cld armyrepit &f psable yo ib@Boteovt@biGty Wi #G]elecironic parts 40 and the support
substrate 50, and improve the film-forming capability. When the weight average
molecular weight (Mw) of the polycarbonate resin (thermally decomposable resin) that
may be included in the immobilizing resin layer (A) is 1,000,000 or Jess, it is possible to
improve solubility in various solvents, and improve the thermal decomposition
20  properties of the immobilizing resin layer 60. .
[0063]

The polycarbonate resin (thermally decomposable resin) that may be included in
the irimobilizing resin layer (A) may be polymerized by an arbitrary method. For
example, the polycarbonate resin may be polymerized by a phosgene method (solution

25  method), a transesterification method (melting method), or the like.
[0064]

The content of the thermally decomposable resin in the immobilizing resin layer

25



10The inmmobilizing resin layer (B) may include a sensitizer (i.e., a
conponent that ensures or enhances the reactivity of the photoacid
generator or the photobase generator with a specific type of Iight or
| i ght having a specific wavelength) in addition to the photoacid
generator or the photobase generator. [0077] 15The sensitizer that
may be included in the inmmobilizing resin |ayer (B) is not

parti cul ar(4) i prefaredy 3¢salidl wido, ofore prefesablis $¢ o8P wikimendpaytividariyncl uded

in the immobilizing resin |]a (B) inclu nt hr acene, phenant hr ene,
‘chrysene, H@fmb@ éﬁ@, lﬂzm?%r aﬂﬁ%@% cqnirgt %fgrg? 3199%@ lecorapitsablp gesm

o e A e AP I e D AR R o
B R L L SR

and par4 i cmbggjly preferably 50 parts by mass or |ess, based on 100
parts by mass "of the photoacid generator or the photobase generator.
[0078] 25The i memipattlcalarly prefistible kayseboRBrop$Ree taibddage, MR Mbulyldpt | S
the imobilizing resin layer (C) that decreases in nelting

t enper at uraarhgpete, appl,3-palycwivhskanectiberate/nelygerborays:. cafbonatp lcepolprhertabe
imobilizing resin layer (C) include an inmmobilizing resin |ayer

t hat i ncl ubleteanalindegemposalls resin inelpdedds thedmarpbilizingesin fayer @hsicat ur e
when heated in the presence of an acid or a hase, and hot oaci d
gener at or tﬂ?ﬁ&ﬁheg@ﬁl& aﬁcgglpaﬁb&cr?%n&ﬁawﬂwepeé& FhoBPoSL el e ener gy
rays oy, a ,ophot obas e ator that generates .a.base on_appl, cation
of act Ve BREPEIRT yaRchStRantithe HERELPRIS 7B in e st el iy oy
(O inclu B L I [ : e
sibn noat aatsmp Ll sk GRLTp! (e flot iR A TG LEER B
generat or AadraifNg M @Sth@Ehcapduthiitp BRARPLY G IV iPheRial§Cidcde ener gy
rays or a phot obase generator that generates a base upon application
of active [opgg]gy rays, an 10 acid or a base is generated in the

i mmobi lizing resin layer (C) when active energy rays are applied to
t he i nmobi | i zi Adenmsichilizageesir 1By¢r Anded indhampttbodi(1d) ixthaimmobilizinhe
thermal | y deconposabl e resin are cut when the thermally deconposabl e
resin I5s” Hest Byes &) thae desreasesra shepmalideeorapasiion terpresauredipon ppplicatipa of

nol ecul ar wei ght of the_thermal dec qsabl e resin decreases. As a
resul t, tRETYRETHEFEGeYse nbaFEPIS 2}1 the IiRebT ighe Fremyayer () include an

immobilizing resin layer that includes a thermally decomposable resin that decreases in

thermal decomposition temperature when heated in the presence of an acid or a base,
and a photoacid generator that generates an acid upon application of active energy rays

20 or a photobase generator that generates a base upon application of active energy rays.
[0067]

When the immobilizing resin layer (B) includes a thermally decomposable resin
that decreases in thermal decomposition temperature when heated in the presence of an
acid or a base, and a photoacid generator that generates an acid upon application of

25  active energy rays or a photobase generator that generates a base upon application of
active energy rays, an acid or a base is generated in the immobilizing resin layer (B)

when active energy rays are applied to the immobilizing resin layer (B), and the
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| 15 resin included in the immbilizing resin layer (C) decreases.

Therefore, the nelting tenperature of the inmmobilizing resin |ayer
(C) decreases by applying active energy rays to the imobilizing
resin layer (C). [0080] Exanples of the hot-nelt resin that is
included in the imuobilizing resin layer 20 (C) and decreases in
melting tenperature when heated in the presence of an acid or a base
include a pelsttlar OGRS fHeabirmallAdeahipesbRITedi@ Sl tut RhidChy ey r esi n,
a polyether resin, a polyurethane resin, a vinyl resin, a

(t net h) acr ytcatnposablsi msin arictateti én this beesendnofithe abid oebasa, Jodhat dizrthanat e
resin, a vinyl resin, and a (neth)acrylate resin are preferable, and
a pol ycar busigheofitbestharmallysigeampagilie repingieetaseab| Eretsforectheitheiragdi f i cant
decrease in nelting 25 tenperature i s _.aqbtai neid in.the presence .of an

acid or a fESEPOFBeRIPTIPERIPihe Hamebilizipg resin laves (B) deprshsenBy £PRLEES n)

that may be_incl uded i he iyqnobilizing resin |ayer (C and

decr eases f Wﬁﬁ??&hﬁﬁ&%@%ﬂ?%?ﬁmﬂ@%@'i n the presence of an
acid or a @%ﬁ i nclude, but are not limted to, polystyrene, styrene
derivatives such as poly-a-nethyl styrene, polyvinyl ethers such as
pol y(ethyl Vi nypx @i arof thetRinta H¥dompbiible 184iR Blat decRiAbksRR teMhAlY |
formal, derivatives thereof, and the'like. 5 These 'resins nmay be used
ei ther al ofec@poditiorciefiperaakd When HoawRd ¢h 1hb fSencp of ¥ Aideit dbassinghugethel S
preferable fromthe point of workability. [0082] Exanpl es of the
( met h) acr ypayerhoaste mesih dte pudyesieeresincthe gelgamide tdsin, therpolyiilideiresn, tiesi n

| ayer (C) and decreases in nelting tenperature when heated in the
present® afolygiber gesik the rotyveethans sesi endidre likp mentigned pbvelin gormeetiongvith
met hyl (meth)acrylate, ethyl met h) acryl ate, n-propyl

(met h) acry! %\FBIFO%- Sﬁ?sln(lﬂ%quﬁ})“icryl ate, (neth)acrylic acid,

2- hydroxye@ﬁé@ (meth)acryl ate, copolyners thereof, and the |iKke.
Anong t heske, aol y(met hyl methacryl ate) and pol y(ethyl methacryl ate)

are preferabl e JhHRdi{}enP fhAbniRfind AR ek (B Vas et 3zing resin layer 60,

since the thermal decomposition temperature of the immobilizing resin layer (B) can be

15 reduced by applying active energy rays to the iromobilizing resin layer (B), it is
preferable to form the immobilizing resin layer (B) on the support substrate 50, and then
reduce the thermal decomposition temperature of the immeobilizing resin layer (B) by
applying active energy rays since it is possible to prevent a situation in which the
electronic device is thermally damaged.

20 [0070]

A mechanism by which the thermal decomposition temperature of the thermally
decomposable resin decreases is described below taking an example in which the
immobilizing resin layer (B) includes a polypropylene carbonate resin (i.e.,
polycarbonate resin) as the thermally decomposable resin that decreases in thermal

25  decomposition temperature when heated in the presence of an acid or a base. As
shown by the following formula (1), H" derived from the photoacid generator

protonates the carBonyl oxygen of the polypropylene carbonate resin, and causes a

27



Exanpl es of the polycarbonate resin that nmay be included in the

i mmobi lizing resin layer (C) and decreases in nelting tenperature
when heated in the presence of an acid or a base include, but are not
limted to, a polycarbonate resin that includes a carbonate
structural unit including a linear chem cal structure (e.g.,

oo Z:) e Rt Dol PR Bt i St o e”ﬁgcﬁﬁﬁgéﬁ%@’ge@e%a@s%&uﬁ‘fﬁf e
ol year bonks mfﬁ%%lfﬁﬁﬂ?ﬁ%f Shcfbafot T I HE el DU Erorf PR’ "o
including ﬁhﬁgg&lhﬁrﬁ‘le?ﬁ%]h&éa% oS cbind iRl @206 Ht&iﬂe&t{%%oml .

Vi ewpoi nt o e pofycarbonat e resin th I nc

carbonat e gdckdasdsu ﬁioldéﬁl'af wbl?ﬁﬂ 44 itIRGmAl deXErhpdsitfoRQethfeddturd Ak dokHAt®on S
described in detail below [0084] The pol ycarbonate resin that

i ncl udes aoftwhbay eydizedistiustiat thatyprbdiudes hragyleg: @rboyte Whichoh &agaalted
structure is not particularly limted as |ong as the carbonate
structuraIhﬂn@@hﬁn&gnmmkme@Xﬁyclic chem cal structure (hereinafter may
be referred to as "ring"). It is preferable to use a pol ycarbonate
resin that[0Atl udes a carbonate structural unit including at |east
two rings. The nelt viscosity at 180C of the pol ycarbonate resin 5
that includes a carbon te struc uraI uﬁII i ncluding a cyclic chem cal
structure cahifbd sef mnth|n+th i oned bel ow due to an acid
or a base gemer T@UC Cﬁ&_g@ﬁ@ tor or the photobase
gener at or upopfit ppllcatlon of c@Hye energy rays by appropriately

sel ecting thé nunmber o#fnthe type of rings.® [0085] 10lt is preferable
that the polycarbonate resin that ingludes a carbonate structural

unit including a cyclic chem cal str Cture have two to five, nore
preferably two or three, and particularly preferably two rings per
carbonate structyral unit. e [

¥fie nugber of ri er_carbonat e
structural unit i;=§gﬁhin t e @abo eurgﬂge, t he sfmobi hi i ng resin
| ayer (C) exhibi g ft At L@nfLQchBM§JE strate 50
before applying @ctive 15endrgy .rays . 0 6] 'n f he

structura

pol ycar bonate regi n mhat i ndl u¢es @ caf borat uni t
including a cyclic chefG@kSt ruct irendh@s t WO Or no[eubdd@gS per

carbonate structural |emtu= the rin Y Form a pol JEFLELT*Structure

in which vertlcespg_ (Qg LI&gS arﬁLbonded ‘ffﬂls

HaC—E~—CHy Jﬁ
7 T’/ co
d’ 2
(1
[0072]
10 The photoacid generator is not particularly limited as long as the photoacid

generator is a compound that generates an acid upon application of active energy rays.
Examples of the photoacid generator include mucleophilic halides, complex metal halide
anions, and the like. Specific examples of the photoacid generator include

4-methylphenyl[4-(1-methylethyl)phenylliodonium tetrakis(pentafluorophenyl)borate
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20 preferable that the rings forma fused polycyclic structures in
whi ch sides of the rings are bonded. In this case, since the

pl anarity of the carbonate structural unit is inproved, it is
possible to increase the difference between the nelting tenperature
before applying active energy rays and the nelting tenperature after

: applying active energy rays. 25[0087] It is preferable that the

rings incl ydedTPRPEBisPRl- MEAPRANBLSIhRE RihiSbedtilotPasnyRbeRTOONat e
structural unit includi ng a cyclic chem cal structure be 'a 5-nenbered
ring or a(BTBRSNEFER), tisiyt-bltplphdtiyd)sulftdum Béxafitoropitosphasa (@TBPR-HHP); he
carbonate structural unit is maintained, it is possible to increase

t he differ amhendatiitetm triflworpeiethianesutfemmpe{ISHT®, bef ore appl yi ng active
energy rays_and the nelting tenperature after applying active energy
rays. |t i bisg-ier-hybdrhopyiio @u@{labﬁluor%etbmeaﬂfmat@&DﬁPgTﬁmi%m.

ok e T
The above BrrsavisForrdRissoaniin i dERar Sohr el iRulcialbit Ti g has
an alicycl 8%9%%4%96%&6%%%%3 QDTBP'I'Z“J}%WH?%%MV preferable

that the pol onate resin nclu a“cafbonate structural
unit incl Uﬁisﬁﬂariﬁm%iﬁéthzﬁleﬁhﬁﬁyl?xﬁéthﬁ’é [(URS-ang diPelouterangasdpnat e

structural unit shown by the follow ng chemcal formula (2), for
exanpl e. [ 628@Hluofdhethanesulfonyl)methide (DTBPI-C1), and the like. These photoacid

10 generators may be used either alone or in combination.
[0073]

The photobase generator is not particularly limited. Examples of the photobase
generator include 5-benzyl-1,5-diazabicyclo(4.3.0)nonane,
1-(2-nitrobenzoylcarbamoyl)imidazole, and the like. These photobase generators may

15 be used either alone or in combination. It is preferable to use
5-benzyl-1,5-diazabicyclo(4.3.0)nonane or a derivative thereof as the photobase
generator since the thermal decomposition temperature. or the melting temperature of
the resin can be efficiently reduced.

[0074]

20 The content of the photoacid generator or the photobase generator in the
immobilizing resin layer (B) is preferably 0.1 to 15 parts by weight, and particularly
preferably 0.5 to 10 parts by weight, based on 100 parts by weight of the thermally
decomposable resin that decreases in thermal decomposition temperature when heated
in the presence of an acid or a base. When the content of the photoacid generator or

25  the photobase generator in the immobilizing resin layer (B) 1s within the above range,
the thermal decomposition temperature can be effectively reduced by applying active

energy rays. Moreover, the amount of residue after thermal decomposition can be
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15 [0091] Note that a pol ycarbonate resin that includes the

carbonate structural unit shown by the chemcal formula (2) is

obt ai ned by a pol ycondensati on reacti on between decalindiol and a

di ester carbonate such as di phenyl carbonate. 20[0092] In the

carbonate structural unit shown by the chemcal formula (2), it is

preferable that the two oxygen atons derived fromthe two hydroxyl

gr oups of dﬂu&ﬂindiol be bonded directly to carbon atons that form

decalin (i.e., two rings that formthe fused polycyclic structure),

and three 5W7ﬁbre atons be present between the carbon atons to which
tively bonded. In this case, since the

|t Pﬁe;\r,\?t SXX? e? haﬁ%ﬁvﬁa&%&ﬁgﬁw decompasiiion mRerdiurg of theingpebiliErg t o
bef or e ApplSTIE LG Gl BLhS Ar ST folBe REpoTfiges BRBIMA hdic-
after appl yi.ng, ack| ﬂ&ﬁ&ﬁ%&%ﬁa&ﬁm thérgix {ec%&pg £ @%}ﬁ ulcﬂméﬁona%' ze

solubility Th a s6l es’o suc a car

structural msmwﬂmﬂgieaﬂqa;teh @B)Gtﬁéttag&aéses lthateialddbm g@élﬁﬁl @ﬁg&y&wwﬁéﬁe
foll owi ng chem cal formilas (2A) and (2B). 10[ 009

heated in the presence of an acid or a base) be 100 fo 200°C and partlcula:rly preferably

120 to 150°C. [
[0076]

10 The immobilizing resin layer (B) may include a sensitizer (i.., a component that
ensures or enhances the reactivity of the photoacid generator or the photobase génerator
with a specific type of light or light having a specific wavelength) in addition to the
photoacid generator or the photobase generator.

" [0077]

15 The sensitizer that may be included in the immobilizing resin layer (B) is not
particularly limited. Examples of the sensitizer that may be included in the
immobilizing resin layer (B) include anthracene, phenanthrene, chrysene, benzpyrene,
fluoranthene, rubrene, pyrene, xanthone, indanthrene, thioxanthen-9-one,
2-isopropyl-9H-thioxanthen-9-one, 4-isoiaropyl—9H~thioxanthen—9-0ne,

20  I-chloro-4-propoxythioxanethone, mixtures thereof, and the like. The content of the
sensitizer in the immobilizing resin layer (B) is preferably 100 parts by mass or less,
and particularly preferably 50 parts by mass or less, based on 100 parts by mass of the
photoacid generator or the photobase generator.

[0078]

25 The immobilizing resin layer 60 used in the method (1C) is the immobilizing

resin layer (C) that decreases in melting temperature upon application of active energy

rays. Examples of the immobilizing resin layer (C) include an immobilizing resin



(2B) (2A) [0095] The rings included in the pol ycarbonate
resin that includes a carbonate structural unit including a cyclic
chem cal structure nmay have a heteroalicyclic structure. The 15 above
effects are also nore significantly achi eved when each ring has a
heteroalicyclic structure. [0096] In this case, it is particularly
preferable that the polycarbonate resin that includes a carbonate

struct ur al Jaged thatiiidhded b hgt-mek Yéaid BatcReBiseain BiliikeletiperahRCWhieieheated in
carbonate 20 structural unit shown by the follow ng chem cal fon-nula
(3X), for theanpiee of O] or a base, and a photoacid generator that generates an acid upon
application of active energy rays or a photobase genera;cor that generates a base upon
application of active energy rays.
5 [0079]
‘When the immobilizing resin layer (C) includes a hot-melf resin that decreases
in melting femperature when heated in the presence of an acid or a base, and a
photoacid generator that generates an acid upon application of active energy rays or a
photobase generator that generates a base upon application of active energy rays, an
10 acid or a base is generated in the immobilizing resin layer (C) when active energy rays
are applied to the immobilizing resin layer (C), and the molecular chains of the
thermally decomposable resin are cut when the thermally decompoéable resin is heated
in the presence of the acid or base, so that the molecular weight of the thermally
decomposable resin decreases.  As aresult, the melting temperature of the hot-melt
15 resin included in the immobilizing resin layer (C) decreases. Therefore, the melting
temperature of the immobilizing resin layer (C) decreases by applying active energy
rays to the immobilizing resin layer (C).
[0080]
Examples of the hot-melt resin that is included in the immobilizing resin layer
20 (C) and decreases in melting temperature when heated in the presence of an acid or a
base include a polycarbonate resin, a polyester resin, a polyamide resin, a polyether
resin, a polyurethane resin, a vinyl resin, a (meth)acrylate resin, and the like. Among
these, a polycarbonate resin, a vinyl resin, and a (meth)acrylate resin are preferable, and
a polycarbonate resin is particularly preferable since a significant decrease in melting
25  temperature is obtained in the presence of an acid or a base.
{0081]

Examples of the vinyl resin (hot-melt resin) that may be included in the



[ 0098] Not e that a polycarbonate resin that includes the
carbonate structural unit shown by the chemcal fornmula (3X) is
obt ai ned by a pol ycondensati on reaction between a 5 cyclic ether diol
shown by the following chemcal forrmula (3a) and a di ester carbonate
such as di phenyl carbonate. [0099] (3a) HO [0100] 10In the carbonate
structural ,unit_shown by the chemcal formula (3X), it_is preferable
that the tiwpmebiligearesindrs: (el nddacrershinmatingismryanex yhenregigddn 8 t he
cyclic ether diol_.sho by the chemical farnul,a (3 be bonded
directly tBesEes i BBt ey el pelprene, D 11 ngs
that form . I | i t . three or re .atons be
present be %ﬁ%ﬁ“%ﬁgiggﬁ%gﬁ&hf%H%hﬁ%%hﬁ@%%hw%%£¥%%m§??ﬁ%ﬂgﬁgﬁngns are
respect i velyohoReReleylviny Bibtr) CadG ol i}t fortbe dRARTRGRL IO ties
of the polycg?ggnatéycéﬁﬁbe ?bntﬁgpﬁgg? f%B?s posgﬁb e E%%#%ﬁ?ﬁg

reliably inedseastsidyg bdubddedimaegohai- WeeimBiigione! Alndds fiRsper at ure
before applying active energy rays and the nelting tenperature after

appl yi ng apdly-eemehgstgrent symefedableifsonaths @ojnosSiviakability, st abi |l i ze
solubility in a solvent. [0101] Exanples of such a carbonate
structural [0082]t include the 1,4:3,6-di anhydro-D-sorbitol (isosorbide)
structural unit_shown by the following 5 chem cal formula (3A), and

the 1, 4: 3, 6- di dRRgeks obihedmathasrylate sesithatinery)bednqluded in tie immoplizingwn
by the fol rlegm. an r eanr% Se?clregsgsrigu nlle%in(g?%gx.)nberature when heated in the presence of an
10 acid or a base include, but are not limited to, methyl (meth)acrylate, ethyl
(meth)acrylate, n-propyl (meth)acrylate, n-butyl (meth)acrylate, (meth)acrylic acid,
2-hydroxyethyl (meth)acrylate, copolymers thereof, and the like. Among these,
poly(methyl methacrylate) and poly(ethyl methacrylate) are preferable from the point of
workability. '
15 [0083]
Examples of the polycarbonate resin that may be included in the immobilizing
resin layer (C) and decreases in melting temperature when heated in the presence of an
acid or a base include, but are not limited to, a polycarbonate resin that includes a
carbonate structural unit including a linear chemical structure (e.g., polypropylene
20  carbonate, polyethylene carbonate, and polybutylene carbonate), and a polycarbonate
resin that includes a carbonate structural unit including a cyclic chemical structuze.
Among these, a polycarbonate resin that includes a carbonate structural unit including a
cyclic chemical structure is preferable from the viewpoint of workability. The
polycarbonate resin that includes a carbonate structural unit including a cyclic chemical
25  structure is described in detail below.

[0084]

The polycarbonate resin that includes a carbonate structural unit including a
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[0102] (3A) (3B) [0103] 10The wei ght average nol ecul ar wei ght (Mw)
of the hot-nelt resin that is included in the imobilizing resin

| ayer (C) and decreases in nelting tenperature when heated in the
presence of an acid or a base is preferably 1000 to 1, 000, 000, and
particularly preferably 5000 to 800, 000. When the wei ght average

nol ecul ar wei ght (Ma) of the pol ycarbonate resin included in the

i mrobi | zi Bglic@Bdrfickiaycul Gy ndtpadtR0Rr10 linied 8s 1oh§ €5 the cdrB&alt siructural
conposition for formng the immobilizing resin ayer (C) exhibits

i nproved wetit mbluded a/cyalit thettier] stmoymoe (hesaitfter aiape bd Geferseddo extriry’). s It

improved filmformng capability. [0104] The content of the
hot - nel t r Birgferehlitio Biecrodrsabongte msin thatgnaledep e catbomate sihvetwrlasited i n
the presence of an acid or a base in_the imphilizing resin |layer (O

is 20 pref BFREIg 21523t §va ppesw dhe el Eepsival il 8 Cyef Bregrbicalpyaistssin 100

wt % When Lh tent .of the hot-nel.t in that d ' | i
Cermer af ur B GRENEdEE 1 “Fyapl BEhehids “ar et R dhesh e

. bi L1 Zi nesd esi _ . % P . .
ol abl y r SuiadB RneAthichid bl e WalleBla TR S Jeherk® BY 3BIgRbBalf,
encapsul at j@raiRbetHePhoto st SeRrRG eon 8FplidaldPM active enerdy?aR tyhe

thermal | y deconposabl'e resin that i's included 1 n the iImmmobilizing
resin | ayedpptdpriateitseltetfi©he 88mbér dr s thpd ofdBgoMposi tion tenperature

~when heated in the 5 presence of an acid or a base (e.g.,
pol ycar bon@085]r esi n, pol yester resin, polyam de resin, polyether
resin, and pol yurethane resin described in connection with the
i mobi M zi ng r dsisprefeplle tanghe ralysarbarate waindbatineludos ecabenatosbiugivral
Sci d or s BHGBSOTGA CHOCTRPR TS ORHB S Iient it PHE GO e
gﬁé- el t ra?n%ipgrtltcgg%ly iprsefeizrgb(ﬂ( Wde anigsnpeg' DSpdIORLLLZ NG, " SHhO, h&YShn&C)
of rings per carbonate structural unit is within the above range, the immobilizing resin
layer (C) exhibits excellent adhesion to the support substrate 50 before applying active
15 energy fays.
[0086]
When the polycarbonate resin that includes a carbonate structural unit including
a cyclic chemieal structure has two or more rings per carbonate stractural unit, the rings
may form a polycyclic structure in which vertices of the rings are bonded. Itis
20  preferable that the rings form a fused polycyclic structures in which sides of the rings
are bonded. In this case, since the planarity of the carbonate structural unit is
improved, it is possible to increase the difference between the melting temperature
before applying active energy rays and the melting temperature after applying active
energy rays.
25  [0087]

1t is preferable that the rings included in the polycarbonate resin that includes a

carbonate structural unit including a cyclic chemical structure be a 5-membered ring or
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10 decreases in nelting tenperature when heated in the presence of an
acid or a base. [0106] The photoacid generator or the photobase
generator included in the immobilizing resin layer (C is the sane as
t he photoacid generator or the phot obase generator included in the
i imobilizing resin layer (B). 15[0107] The content of the
phot oacid generator or the photobase generator in the inmobilizing
resin | ayeg slhgmbegedigd, € Tattiycasd) erte Qe%ﬂanh@ty@?ﬂiétcaﬁ@n&té Yructdl unit is
particularly preferably about 0.1 to about 30 wt % Wen the content
of the photmatiitedyiiepa@sible tonctehe thddifibieasebayeetrtat melting tdniyerature
immobilizing resin layer (C) is within the above range, 20 the
mel ting tehgfercapplyesclivirnergysiys asa ﬂlebnclgna@myem@m applyiag active
tenperature within the desired range, l}' is preferable
that the rr@}efﬂh‘&yﬁ erfpiéRkp gPsit tors ﬂlerﬁ@B'Pli zlilﬁg?"]r’f@%ﬁ n layer (C)
after ? k/drqgg][actlve energy rays to the immobilizing resin |ayer (C
ing 25 tenperature of the hot-nelt resin included in

t he i mobi | zi ng l{ﬁéfeﬂi eqmﬁh(&)& s iliRfacd ﬁlq‘;lg gﬁ@gagil)l%la@laélﬁ t mf,lug 200

t enper at ure when heat e esence o or a bas

to 200C, angdndafe stbbthal it &Eﬁﬁﬁé@Qka]c%gmitﬁl Q&%@ﬁre hedvB 18 %lllcychc struchire.! S
preferable that the immbilizing resin |ayer have a nel

Vi scosity ahe dB30EtMctdhr®hotekidificality schadvee nvha@@dc}ﬁlrmg ha€id amy@ia;er gy
rays to the imobilizing resin layer (C. 5[0110]

i mrobi |'i zi sipetuesi n [ ayer 60 (e g, immobilizing resin Iayer (A),

i nmobi |1 zi ng resin layer (B), or inmmmobilizing resin layer (C) may

i ncl ud& anl088%]i oxi dant. The anti oxi dant prevents production of an
ot oLy B wor B S i A P e

Fr adenmr i Cho AT g e ex%h%m%ﬁ S B ot Pl B PR USSR 4P bl o
[0112] 15 eRRR e B chaL e P Ko BRI, Eﬁ'et G'ba 1T ganox

(regi sterepogo“]ademar k) 129 CI ba Irganox 1330, Ciba Irganox 1010,
Ci ba Cyanox (registered trademark) 1790, G ba 1rganox 3114, G ba
| rganox 3125, and the |iKkE.

(2)

15
[0091]

Note that a polycarbonate resin that includes the carbonate structural unit sﬂown
by the chemical formula (2) is obtained by a polycondensation reaction between
decalindiol and a diester carbonate such as diphenyl carbonate.

20 [0092]

In the carbenate structural unit shown by the chemical formula (2), it is
preferable that the two oxygen atoms derived from the two hydroxyl groups of

decalindiol be bonded directly to carbon atoms that form decalin (i.e., two rings that

34



I [0113] The antioxidant is preferably used in an anmount of
0.1 to 10 parts by weight, and 20 particularly preferably 0.5 to 5
parts by weight, based on 100 parts by weight of the resin included
in the imobilizing resin layer 60. [0114] The immobilizing resin

| ayer 60 (e.g., imobilizing resin Iayer (A) i mmobi i zing resin
|l ayer (B), ,or jnmpobjlizing resin layer (C)) may optlonally i ncl ude a

251 evel i ngfosggdht Tused RPLyeygHs s eand thrng obigereraionss e rsessat hebvrenithiy

fl | evel d ,
295t ane. cGEpH HGRAGOHEE e e e@%%mrf%%cnétﬁﬁmdsivip R ane
coupl i ng agﬁ%tt?é ﬁﬁ‘éanﬁﬁc{f tﬁ@gﬁl?&%}%ggtg rdsth i %Jﬂtgﬂgf 'it i$ 653@1%1(3 th ?e%faﬂlyl ayer

60 i ncl ude are

3- gl yci doxypr-aR\hd SiHRRhBONYHEAREmelting temperature before applying active energy
egC|doxypropyInethyldlethoxy5|lane

- gl yci dloxiyps apithé frieRing @etysdrdt@ie @ftefapply¥rgydctive EREAAYS | ITEiBlso possible
- met hacryl oxypropyl net hyl di net hoxysi | ane, 5

- met hany| oxigbilap golubilitpein herlvsatl ane,

- met hacryl oxypropyl net hyl di et hoxysi | ane,

- met hacr yi08%34pr opyl t ri et hoxysi | ane,

-acryl oxypropyl tri et sil ane
2- (ani noet hy|5xa§:l_p(ljﬁ§i Eg&%@ﬁ{bﬁgqtﬁwwt%*%pqeeﬁq%carbonate structural
2-

N2 (am 28@%“% O Aoy BT RSy [ o)

3- anlnﬂf 3@ ]rlnethoxy5|lane 10 3- atnlnopropyltriethoxysiIane,
N- pheny am- nopropyl tri net hoxysi | ane,
3- mer capt opr opyfnet hyl di met hoxyst| ane,

3- mer capt opr op Itrlnethoxy5|lan§ bis(trie hoxypropyl) tetr@iilflde

Zzwwwwwww

3-isocyanatepropyltrig g!a
coupling agents may bg ] et
i mmobi |i zi ng r-6s0F gl _B0 incl yides the sil an
i mmobi i zing resin
el ectronic partls 40

pyer 60 exhibits i ‘
g/ the support substrate 50. [0116]

(28)

{2A)
[0095]
The rings included in the polycarbonate resin that includes a carbonate structural
unit including a cyclic chemical structure may have a heteroalicyelic structure, The
15 above effects are also more significantly achieved when each ring has a heteroalicyclic
structure.
[0096]
In this case, it is particularly preferable that the polycarbonate resin that includes
a carbonate structural unit including a cyclic chemical structure include a carbonate
20 structural unit shown by the following chemical formula (3X), for example.
[0097]
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[3] The el ectronic parts 40 are di sposed on the immobilizing resin
| ayer 60, and i mmobi i zed on the support substrate 50 via the
i mobilizing resin layer 60 (FIG 2(c), 20electronic

; part-imuobilizing step). [0117] The el ectronic parts 40 are

di sposed so that the side of the electronic part 40 provided with
termnals (not illustrated in FIG 2(c)) faces downward (i.e., cones
in contact with the immobilizing resin | ayer 60). The electronic
parts 40 are di sposed so 25 that a spacet¥2 is fornmed between the

adj acent el ectronic parts In othe mé% , the electronic parts 40

are arranged at intervals clorrggpohdifg he space 42. In FIG
2(c), the electronic parts {40 & sposed |so that a constant space
is formed between the adjfacent—el{ectronic| parts (48 in the

rightward/l eftward directign. Note dhat the electronic parts 40 are
al so di sposed in the depth |dire \L9ﬁ3in FI 2(c) so that a space is
formed between the adjace ctronic partls 40. It is necessary to
accurately dispose the electronic parts 40-so that a wiring | ayer can
be accurately formed in the wiring 5 layer-formng step. [0118] The
el ectronicygpagt s 40 may be di sposed by an arbitrary nethod. For
exanpl e, the electronic parts 40 can be accurately disposed by
utilizing a flilotektiapa poRc@bonaledsi0hal Diflngesahecirbadtettofitas udidshzam be
i mmobi lized on the inmmbilizing resin |ayer 60 by an arbitrary

met hod. Whienthe kkerinaidinmhulz (3% is etgiined mymepolEOndemsitioqureattion hetween a

el ectronic parts 40 can be i mobilized on _the inmmobilizing resin

| ayer 60 bspche ethey digl shawn by Eerfplowiag phanieal fgmuia 3l atidragliester garbomsfe
utilizing onLy é$$%m§i. t of the electronic parts 40). Wen the

i mobi | i zi G AR IW'Vg‘MQ?is;solid, the el ectronic parts 40 can be
15 innnbil@@ % on the immobilizing resin |ayer 60 by appropriately
heati ng an gressing the electronic parts 40. The healing tenperature
enpl oyed when i mmobilizing the electronic parts 40 on the

i mobi i zing resin layer 60 is not facii@diarly linmited, but is
preferably 50 to 200C, and particdl arly preferably 80 to 180C. The
pressure applied when i mmobilizin elecgg%nic parts 40 on the

i mobilizing resin layer 60 is 20 preferably 0.05 to 1 MPa, and
particularly preferably 0.1 to Obrerac)The heating tinme and the
pressing time enpl oyed when i mpb¥fNzfng the el ectronic parts 40 on
the immobilizing resin |ayer dtOar e preferably 0.1 to 30 seconds, and
particularly preferably 1 to 15 seconds. It is possible to reliably
innnbilizgnigﬁ el ectronic parts 40 while preventing breakage and
deformati the electronic parts 40 by setting the heating

10 In the carbonate structural unit shown by the chemical formula (3X), it is

preferable that the two oxygen atoms derived from the two hydroxyl groups of the
cyclic ether diol shown by the chemical formula (3a) be bonded directly to carbon
atoms that form the eyclic ether (i.e., two rings that form the fused polycyclic structure),
and three or more atoms be present between the carbon atoms to which the two oxygen
15  atoms are respectively bonded. In this case, since the decomposition properties of the
polycarbonate can be controlled, it is possible to more reliably increase the difference
between the melting temperature before applying active energy rays and the melting

temperature after applying active energy rays. It is also possible to stabilize solubility
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25 conditions and the pressing conditions within the above range when
i mmobi lizing the electronic parts 40 on the imobilizing resin |ayer
60. [0120] [4] The encapsulating material layer 70 is formed on the
el ectronic parts 40 and the immobilizing resin |ayer 60 using a
encapsul ating material so that the spaces 42 between the el ectronic
parts 40 and the electronic parts 40 are covered with the
encapsul at imgsdeneri al | ayer 70 (FIG 2(d), encapsul ating materi al

| ayer - fornln% step). 5[0121] Note that the entirety of the electronic
parts 40 bk covered with the encapsul ating naterial |ayer 70, or

only pert of t he eI?ctronlc parts 40 may, be covered wth the
encapsul ati ng nE¥ERRley o Is'é%béca?@ﬂaﬁetsm%mﬁﬂjr@fl@ﬂ@wf‘e Bhat the entirety

o e o R D R B BRI s B SAOERR AL
| mpr oveg. {z}%ﬁ&h formula 0&*&2 ?1%212#‘5 3Lding @tﬁ H&%t lgﬁﬁg@dlehguﬁc%ﬁd

by an arbitrary ne ehcaps ting na
encapsul at {REsHRLyiR foh% cﬁgﬁg@/ﬁ)gﬁmg gygyed using a transfer
nol di ng met hod, a conpreSS|on nmol di ng method, an injection nolding
met hod, 15ﬂn02}he like. It is preferable to form the encapsul ating
naterial | ayer 70 using a conpression nol ding nmethod since the
i mobi i zed el ectFonic parts 40 are rarely @i splaced. The nofiding |
tenperature enployed|$h" Aol di n he encapsul at n teria@|is not
particularly linifted, % g rably 50 fo 206 arXiicul arly
preferably 80 ta [}z £ _ -
20 encapsul ating |[mat eki al/” not particularlly liYitedy but i
preferably 0.5 tq 12 M and partlicularly preferabty 1 to 10 Mra.
The nol ding tinme enpl oyed when nolding the encapsul ating material is
preferably 30 seconds tsa 15 m nutes, and particul@sly preferably 1 to
10 minutes. It is possible to prevent occurrence of an area that is
not fill edgwpith the encapsul ating naterial while preventing
di spl acenent of the electronic 25 parts 40 by setting the nol ding
tenperat ure, thEheradight Ggerffeatsloaidar viaieht (ey) 6Dihd hogmtl RRinvhstis Mehdédg
the encapsulating material within the above range. [0123]

in the immobilizing resin layer (C) and decreases in melting temperature when heated in

pressurelg

the presence of an acid or a base is preferably 1000 to 1,000,000, and particularly
preferably 5000 to 800,000, When the weight average molecular weight (Mw) of the
polycarbonate resin included in the immobilizing resin layer (C) is 1000 or more, the

15  resin composition for forming the immobilizing resin layer (C) exhibits improved
wettability with the support substrate 50, and exhibits improved film-forming capability.
[0104]

The content of the hot-melt resin that decreases in melting temperature when

heated in the ﬁl'esence of an acid or a base in the immobilizing resin layer (C) is

20  preferably 10 to 100 wt%, and particularly preferably 30 to 100 wt%. When the
content of the hot-melt resin that decreases in melting temperature when heated in the
presence of an acid or a base in the immobilizing resin layer (C) is 10 wt% or more, it is

possible to reliably reduce the adhesion of the immobilizing resin layer to the
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The encapsulating material is not particularly Iimted. Aliquid

encapsul ating material or a solid encapsul ating materi al may be used.
It is preferable to use a encapsulating material that mainly includes
an epoxy resin, a curing agent, and an inorganic filler, for exanple.

| A encapsul ating material that include such materials can 5 encapsul at
i the electronic parts 40 with excell ent adhesion, and allows the

coef fi ci entncapsuldime imdierekpaesprodudt §0be adj usted rel atively easily.
[ 0124] The details of the liquid encapsulating material are
descri bed HHOBW. Note that the liquid encapsulating material is not

‘limted thereto. 10[0125] The liquid enpg&sulating material is

not parti cul ar | §infg tee thegmally decornpgsabla pysin thaids meludediin thpignmpohiliaing,, an
et al TR R AL R e b AP RO (e aae oA G h the

Phol udett | RESES 7 el B s o Rty 4R nolvestsr bty it F55.
are ot pabCarary 24 By Sehafiieh BEcRbEL R hfolln WIEERARGISRT,

or nore epRYMm | e@?%ﬂs@d&ﬂ&sé&h%!écﬁlar% ht Sindel tRdinBledllar PO of the
tenperature. 20[0 ] Exanpl es of the epoxy resin included in

the |iqui dreginaepstiirathe pgsenat of arvdcid ored higs thakiainally daomiposadid Bsin &lagh
as a phenol novol ae epoxy resin and a cresol novol ac epoxy resin,
aromat i ¢ gheywedigd the hotaselbresiaythat ésinpledglin thedigmzp biizéqgresin layep@Y yod esi n,
N, N-di gl yci dyl aniline, N, N-diglycidyltoluidine, .

di ami nBYi plrsippsasdt meling spencarivrg Whea heaiel infke pipsenessanerigioyabasgt ani ne,
aral kyl ep §3 resins such as a hydroqui none epoxy resin, a biphenyl
epoxy resih; % stilbene epoxy resin, a triphenol net hane epoxy resin,

i ph I I | Kyl - L) i I h
L1 POl PR B R ¥ AN RS LB o Pane

epoxy resin, azl ne°nuc

di cycl opeqhgﬁbﬁg@g@%ﬁ%@p@@%%ﬁ@ Ye &aaﬂ%fla%i%mg pEROsKe

resin, a na ghe epoxy resin, a phenolara epoxy resin t

i ncl udes agephaity iRNRe@BCthe ImBbLRNSRY kaBAafk ghpt Oon, and a
napht hol ar al kyl epoxy resin that includes a phenyl ene and/ or

bi phenyd erf@1&Kel et on, and al i phatic epoxy resins 5 such as alicyclic
epoxy resins such as vinylcycl ohexene dioxi de, dicyclopentadiene
oxi de, and an dibesyutritof theapotopcid depraater ortigpigiobase generator in the

immobilizing resin layer (C) is preferably about 0.01 to about 50 wt%, and particularly

preferably about 0.1 to about 30 wi%. When the content of the photoacid generator or

the photobase generator in the immobilizing resin layer (C) is within the above range,
20  the melting temperature of the resin can be stably reduced to a temperature within the

desired range. |

[0108]

It is preferable that the melting temperature of the immobilizing resin layer (C)

after applying active energy rays to the immobilizing resin layer (C) (i.e., the melting
25  temperature of the hot-melt resin included in the immobilizing resin layer (C) that

decreases in melting temperature when heated in the presence of an acid or a base) be

100 to 200°C, and particularly preferably 120 to 190°C.



An epoxy resin having a structure in which a glycidyl ether structure
or a glycidylam ne structure is bonded to an aromatic ring is
preferable as the epoxy resin 10 included in the |liquid encapsul ating
material fromthe viewpoint of heat resistance, mechanica

properties, and noisture resistance. Wen using an aliphatic or
alicyclic epoxy resin as the epoxy resin included in the liquid
encapsul atjo1Q9ymmterial, it is preferable to limt the content of the
al i phatic or alicyclic epoxy resin fromthe viewoint of reliability
(particul arly aldirgstferble i dedmppbilizingaesin &aymnllC) heveammelt wistdsdy atl 5
alone or in combination. It is preferable that the epoxy resin

i ncl uded i BY'ReT 8¢ &L Barg adigr anpdving agtive engrgytave todhe mompphilianpeesit ur e
(25C0). v%eg ushyg an epoxy resin that is solid at room tenperature,

t he epoxy 1& itt'that is solid at roomtenperature nmay be dissolved in
an epox r@ fﬂ that is liquid at roomtenperature to prepare a |liquid
encapsul ating-“material. 20[0129] Exanpl es of the acid anhydride
included in th [P TRTHO B i t e hoBili 74 alic
anhydri de, na|§?%1§ﬁ%§3%i e%%¥%%ﬁgpgﬁg?c anﬁ%%??3%¥9%¥$3%2||itic
anhydr i de, infigotaek RERldel (B), aiivdbillehg dsit By (0 emahdrepld hal i ¢
anhydri de, 4- net hyl hexahydropht hal i ¢ anhydride, a m xture of

3- met hy| hestsibyidamtp hThakdtioxdntaedvynls prheuetivgh of arahdegirstde adig,dnd pravaes i c
anhydride, tetrahydrophthalic anhydride, nadic anhydride, nethylnadic
anhydr i de, spaptangoie oxidteon of Hed mmpbrpngndsin yer ¢ ef er abl e due to a high
curing speed at a |low tenperature, and an increase in glass
transiﬂioﬂpigﬁperature of a cured product of the encapsul ating

material. It i articul arl referahle to use tetrahydr ic
anhydri de as tﬁggﬁg?ﬂﬂiﬁﬁVd¥fﬁﬁn?ﬁﬁﬁﬁﬁggﬂinE?H%mFW&hE a&ﬁ%%é@ﬁ*ating
materi al sj A i-de. i.s 4.1.aul

Ferper at urtoiietfEARHAED 1078 SbE IR R EleRed kbl ot G0Meple 1
used ei t heg, R CHRFIN ChdnitATPAHWAMNek 8338 InalRGitsppbeneqof the acid
anhydri de f% t he encapsula??%g natér?al ?@ Sﬁéf%ra Py 2to 10 %
and partiqoiely preferably 5 to 7 wt% If the content of the acid
anhydride in - the encapsulating nmaterial is less than 2 w% the
productsi vity nidprthecxkemgles dfithe srdioptiant idfluduCibb Igarox. (reefsterdisraiombs t

of the acid anhydride in the encapsulating material exceeds 10 wm %
noi st ur e- PR80Fiba Egpn 1380\ Cibalrzanet A 8HE &iba Cyanox (registered trademark) 1790,

Ciba Irganox 3114, Ciba Irganox 3125, and the like.
[0113] -
The antioxidant is preferably used in an amownt of 0.1 to 10 parts by weight, and
20 particularly preferably 0.5 to 5 parts by weight, based on 100 parts by weight of the
resin included in the immobilizing resin layer 60.
[0114]
The immobilizing resin layer 60 (e.g., immobilizing resin layer (A),
immobilizing resin layer (B), or immobilizing resin layer (C)) may optionally include a
25  leveling agent (e.g., acrylic leveling agent, silicone leveling agent, fluorine-containing
leveling agent, and vinyl leveling agent), a silane coupling agent, and the like.

[0115]



[0131] The |iquid encapsulating material may include a curing
agent other than the acid anhydride. Exanples of the curing agent

ot her than the acid anhydride that may be 15 used together with the
aci d anhydride include nononers, oligoners, and polyners that include
a functional group that reacts with an epoxy group in one nol ecul e.
Specific exanples of the curing agent other than the acid anhydride

i ncl ude phenol Exsipis oftetsilas @uplireragentribat ataydbensdinded imthe immobilizing
novol ac resin, a dicyclopentadi ene-nodified phenol resin, a

t er pene- noxgbipilangr phingbide.rhas prg notlimit¢dshchalypdoameryiasiethoxgilgne

phenol ar al ky 0 resi .0.,, a phenagl aral kyl resin including a
phenyl ene %8 PéPWPIBPYT’&‘QTEY]gWQWV%@g %%WI.OPE']@%]%}XY Ppl es of the
inorganic filler.included i,n the liguid en ul ati ng, materi al

el de + neRenRgmsy e A ppr oo IR “Speci 11 ¢
exanpl ; i ; iJler in L Il G l'i ne
i1 cat a EetEpRbenBloR R fethilfine; S o M bR L0
fillers meyRalsRAySobEicttkHRNOS-dcfy1SSBRIpYREneMoxsilades Preferabl e
to use fused silica; crystalline silica, "or "a synthetic silica powder
as the i nengamimettyl)e-atinopepilhetykivhethesgisiamNce, the noisture

resi stance, the strength, and the like of a cured product of the
encapsul atli2eamitoethyht3-aamopepylivjmatvegtsilgn€133] The shape of
the inorganic filler is not particularly limted. It is preferable to
5 use a sprere@inoctybrigaminepropyliristhoxydiane, Reamineniprylmmegioxysileadsi t y

and flow properties. , [0134 Wh usi ng fused silica as the
i nor gatfi ¢ F#PingPropy FL‘H?» %Phwggwqp?@afmwethﬁml%i d

or ot or abl v B0 R aer R BaRh BTkt e et e AP R ot ween”

nol dabi | it 0 L fused
silicain %ﬁgﬁﬁoﬁrgﬁg%%gpsu %ﬁ? %%ﬁ@%@ﬁ@?l&?&shwggaﬁg%ﬁﬂ%é% % the
sol der cr agfesd SRhSEAPHERg AFYits AR SHher 416ndt ih BShBiaSRn N WiRh e
absorption. If the content of fused silica in the liquid

encapsul atima@bitidyesh lgucEdcudd thd Stand Eriptlhg peas trdmpebfleiigasde of
the liquid encapsulating material nay deteriorate. Wen using an

i nor gakdi c lyer b@exlobitsamptdvad adhesied taethe eleatrortithpartsdiftapd theshippdresubstrate
inorganic filler in the 15 liquid encapsulating material is

pr ef er abl )/5080 to 90 vol % and particularly preferably 40 to 85 vol %

[0116]

[3]  The electronic parts 40 are disposed on the immobilizing resin layer 60, and

immobilized on the support substrate 50 via the immobilizing resin layer 60 (FIG. 2(c),
20  electronic part-immobilizing step).

[0117]

The electronic parts 40 are disposed so that the side of the electronic part 40
provided with terminals (not illustrated in FIG. 2(c)) faces downward (i.e., comes in
contact with the immobilizing resin layer 60). The electronic parts 40 are disposed so

25  that a space 42 is formed between the adjacent electronic parts 40. In other words, the
electronic parts 40 are arranged at intervals corresponding to the space 42. In FIG. 2(c),

the electronic parts 40 are disposed so that a constant space is formed between the
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[0135] The curing accelerator included in the Iiquid encapsul ating
material is not particularly limted, but is preferably a phosphonium
salt curing accelerator. Exanples 20 of the phosphoniumsalt curing
accel erator include, but are not limted to, a phosphonium salt
" curing accelerator having a structure shown by the foll ow ng general
. formula (4) or (5). [0136] R7 R8 -13- R o (4) [0137] [ArfaH)"
. Arlo; (5) [edasptddpdronicrpapy 40 methe pghtwarddefvadidirgeionan d dlotd thattesr esent a
| monoval ent el%crztgo%ri]g ;?arg r48 lejlpe a?sro cﬁsposed in the depth direction in FIG. 2(c) so that a space is

formed between the adjacent electronic parts 40. It is necessary to accurately dispose

the electronic parts 40 so that a wiring layer can be accurately formed in the witing

5 layer-forming step.
[0118]
The electronic paﬁs 40 may be disposed by an arbitrary method. For example,

the electronic parts 40 can be accurately disposed by utilizing a flip-chip bonder.

[0119]

10 The electronic parts 40 may be immobilized on the immobilizing resin layer 60
by an arbitrary method. When the immobilizing resin layer 60 is liquid, the electronic
parts 40 can be immobilized on the immobilizing resin layer 60 by pressing the
electronic parts 40 (including a case of utilizing only the weight of the electronic parts
40). When the immobilizing resin layer 60 is solid, the electronic parts 40 can be

15 immobilized on the immobilizing resin layer 60 by appropriately heating and pressing
the electronic parts 40. The heating temperature employed when immobilizing the
electronic parts 40 on the immobilizing resin layer 60 is not particularly limited, but is
preferably 50 to 200°C, and particularly preferably 80 to 180°C.  The pressure applied
when immobilizing the electronic parts 40 on the immobilizing resin layer 60 is

20 preferably 0.05 to 1 MPa, and particularly preferably 0.1 to 0.8 MPa. The heating time
and the pressing time employed when immobilizing the electronic parts 40 on the
immobilizing resin layer 60 are preferably 0.1 to 30 seconds, and particularly preferably
1to 15 seconds. It is possible to reliably immobilize the electronic parts 40 while
preventing breakage and deformation of the electronic parts 40 by setting the heating

25  conditions and the pressing conditions within the above range when immobilizing the

electronic parts 40 on the immobilizing resin layer 60.

[0120]
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' 5 nmonoval ent al i phatic group that includes an aromatic ring or a

heterocyclic ring, provided that at |east one of R7, R8, R9, and RIO
represents a group obtai ned when a proton donor that has at | east one
proton has rel eased one proton, Ar represents a substituted or
unsubstituted aromatic group, provided that two oxygen atons in the
sanme nol ecul e are positioned adjacent to an aromatic carbon, and nis
adhesi on of "a cured product of the liquid encapsulating erial to

t he el ect r @ninebifiging Sestlldydr 156 vkiEaRhédpzilitthgeatrinl bether thé Shadys 42
utilizing the phosphonium salt curing accel erator having the

struct ure Stiowen thy elebioriSpmtseifand theraaciranit 43rtof0 415 rovefdd i€ the
Exanpl es of the phosphoniumsalt curing accelerator having the
structure Strepmlasipsmmpderigblageal0 FEF Al aencasulating mesrialdayepfiersptesienim
salt curin el erators shown by the followng fornulas (6), (7),
and (8)? Zgﬁgiﬁl] [0142] P 80(6) P B-

Note that the entirety of the electronic parts 40 may be covered with the

. an integer Pi]r oMrge ér%ﬁsuﬂa%n§ [Rd331 laﬂrcfr 7035 RERSI B ﬁe}e&ct@rémé ﬁa\.‘ftﬁ 40R8d the

encapsulating material layer 70, or only pert of the electronic parts 40 may be covered
with the encapsulating material layer 70. It is preferable that the entirety of the
electronic parts 40 be covered with the encapsulating material layer 70 since the

10 reliability of the electronic device 30 is improved.
[0122]

The encapsulating material layer 70 is formed by an arbitrary method using the
encapsulating material. The encapsulating material layer 70 may be formed using a
transfer molding method, a compression molding method, an injection molding method,

15 orthe like. Itis preferable to form the encapsuiating material Jayer 70 using a
compression molding method since the immobilized electronic parts 40 are rarely -
displaced. The molding temperature employed when molding the encapsulating
material 1s not particularly limited, but is preferably 50 to 200°C, and particularly
preferably 80 to 180°C. The molding pressure employed when molding the

20  encapsulating material is not particularly limited, but is preferably 0.5 to 12 MPa, and
particularly preferably 1 to 10 MPa. The molding time employed when molding the
encapsulating material is preferably 30 seconds to 15 minutes, and particularly
preferably 1 to 10 minutes. It is possible to prevent occurrence of an area that is not
filled with the encapsulating material while preventing displacement of the electronic

25  parts 40 by setting the molding temperature, the molding pressure, and the molding time
when molding the encapsulating material within the above range.

[0123]
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(7) [0143] (8)

The encapsulating material is not particularly limited. A liquid encapsulating
material or a solid encapsulating material may be used. It is preferable to use a

encapsulating material that mainly includes an epoxy resin, a curing agent, and an

inorganic filler, for example. A encapsulating material that include such materials can

encapsulat the electronic parts 40 with excelient adhesion, and allows the coefficient of
thermal expansion to be adjusted relatively easily.
[0124]

The details of the liquid encapsulating material are described below. Note that
the liquid encapsulating material is not limited thereto.
[0125]

The liquid encapsulating material is not particularly limited, but preferably
includes an epoxy resin, an acid anhydride, an inorganic filler, and a curing accelerator
as essential components. A phosphonium salt curing accelerator is preferable as the
curing accelerator.

[0126]

The epoxy resin included in the liquid encapsulating material is not particularly
limited. The molecular weight and the structure of the epoxy resin are not particularly
limited as long as the epoxy resin includes two or more epoxy groups in one molecule,
and is liquid at room temperature.

[0127]

Examples of the epoxy resin included in the liquid encapsulating material
include novolac epoxy resins such as a phenol novolac epoxy resin and a cresol novolac
epoxy resin, aromatic glycidyl amine epoxy resins such as a bisphenol F epoxy resin,
N,N-diglycidylaniline, N,N-diglycidyltoluidine, diaminodiphenylmethaneglycidylamine,
and aminophenolglycidylamine, aralkyl epoxy resins such as a hydroquinone epoxy
resin, a biphenyl epoxy resin, a stilbene epoxy resin, a triphenolmethane epoxy resin,

a triphenolpropane epoxy resin, an alkyl-modified triphenolmethane epoxy resin,
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[ 0144] S5Exanpl es of the phosphonium salt curing accel erator having
i the structure shown by the general formula (5) include the
phosphonium salt curing accel erators shown by the follow ng formul as

(9), (10),

10
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and (11). [01451 4.

a triazine nucleus-containing epoxy resin, a dicyclopentadiene-modified phenol epoxy
resin, a naphthol epoxy resin, a naphthalene epoxy resin, a phenolaralkyl epoxy resin
that includes a phenylene and/or biphenylene skeleton, and a naphtholaralkyl epoxy
resin that includes a phenylene and/or biphenylene skeleton, and aliphatic epoxy resins
such as alicyclic epoxy resins such as vinylcyclohexene dioxide, dicyclopentadiene
oxide, and an alicyclic diepoxy-adipate.

[0128]

An epoxy resin having a structure in which a glycidy! ether structure or a
glycidylamine structure is bonded to an aromatic ring is preferable as the epoxy resin
included in the liquid encapsulating material from the viewpoint of heat resistance,
mechanical properties, and moisture resistance. 'When using an aliphatic or alicyclic
epoxy resin as the epoxy resin included in the liquid encé.psulating material, it is
preferable to limit the content of the aliphatic or alicyclic epoxy resin from the
viewpoint of reliability (particularly adhesion). These epoxy resins may be used either
alone or in combination. [t is preferable that the epoxy resin included in the
encapsulating material be liquid at room temperature (25°C). When using an epoxy
resin that is solid at room temperature, the epoxy resin that is solid at room temperature
may be dissolved in an epoxy resin that is liquid at room temperature to prepare a liquid
encapsulating material.

[0129]

Examples of the acid anhydride included in the liquid encapsulating material
include phthalic anhydride, maleic anhydride, trimellitic anhydride, pyromellitic
anhydride, hexahydrophthalic anhydride, 3-methylhexahydrophthalic anhydride,
4-methylhexahydrophthalic anhydride, a mixture of 3-methylhexahydrophthalic
anhydride and 4-methylhexahydrophthalic anhydride, tetrahydrophthalic anhydride,
nadic anhydride, methylnadic anhydride, and the like. These compounds are

preferable due to a high curing speed at a low temperature, and an increase in glass
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transition temperature of a cured product of the encapsulating material. It is
particularly preferable to use tetrahydrophthalic anhydride as the acid anhydride
included in the liquid encapsulating material since tetrahydrophthalic anhydride is
liquid at room temperature and has low viscosity. Note that these compounds may be
used either alone or in combination.

[0130]

The content of the acid anhydride in the encapsulating material is preferably 2 to
10 wt%, and particularly preferably 5 to 7 wi%. If the content of the acid anhydride in
the encapsulating materiai is less than 2 wi%, the productivity may decrease due to poor
curability. If the content of the acid anhydride in the encapsulating material exceeds
10 wt%, moisture-proof reliability may decrease.

[0131]

The liquid encapsulating materiai may include a curing agent other than the acid
anhydride. Examples of the curing agent other than the acid anhydride that may be
used together with the acid anhydride include monomers, oli gomers, and polymers that
include a fumctional group that reacts with an epoxy group in one molecule. Specific
examples of the curing agent other than the acid anhydride include phenol resins such as
a phenol novolac resin, a cresol novolac resin, a dicyclopentadiene-modified phenol
resin, a terpene-modified phenol resin, a triphenolmethane resin, and a phenolaralkyl

resin {e.g., a phenolaralkyl resin including a phenylene skeleton or a diphenylene

skeleton).

[0132]

Examples of the inorganic filler included in the liguid encapsulating material
include those normally used for a encapsulating material.  Specific examples of the
inorganic filler include fused silica, crystalline silica, talc, alumina, silicon nitride, and
the like. These inorganic fillers may be used either alone or in combination. Itis

preferable to use fused silica, crystalline silica, or a synthetic silica powder as the
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inorganic filler since the heat resistance, the moisture resistance, the strength, and the
like of a cured product of the encapsulating material can be improved.
[0133]

The shape of the inorganic filler is not particularly limited. 1t is preferable to
usea s'pherical inorganic filler from the viewpoint of viscosity and flow properties.
[0134]

When using fused silica as the inorganic filler, the content of fused silica in the
liquid encapsulating material is preferably 30 to 90 wi%, and particularly preferably 40
to 85 wt%, from the viewpoint of the balance between moldability and solder crack
resistance. If the content of fused silica in the liquid encapsulating mat-erial is less than
30 wt%, the solder crack resistance may decrease due to an increase in water absorption.
If the content of fused silica in the liquid encapsulating material exceeds 90 wi%, the
dispensing performance of the liquid encapsulating material may deteriorate. When
using an inorganic filler other than fused silica, the content of the inorganic filler in the
liquid encapsulating material is preferably 30 to 90 vol%, and particularly preferably 40
to 85 vol%.

[0135]

The curing accelerator included in the liquid er‘lcapsulating material is not
particularly limited, but is preferably a phosphonium salt curing accelerator. Examples
of the phosphonium salt curing accelerator include, but are not limited to, a
phosphonium salt curing accelerator having a structure shown by the following general
formula (4) or (5).

[0136]

Q_g@ R8-:1§--R10- - (4)

9
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[0137]
@z@ v o ]
[0138]

wherein R7, R8, R9, and R10 independently represent a monovalent organic group or a
monovalent aliphatic group that includes an aromatic ring or a heterocyclic ring,
provided that at least one of R7, R8, R9, and R10 represents a group obtained when a
proton donor that has at least one proton has released one proton, Ar represents a
substituted or unsubstituted aromatic group, provided that two oxygen atoms in the
same molecule are positioned adjacent to an aromatic carbon, and n is an integer from 2
to 12.

[0139]

It is possible to improve the adhesion of a cured product of the liquid
encapsulating material to the electronic parts and the immobilizing resin layer 60 by
utilizing the phosphonium salt curing accelerator having the structure shown by the
general formula (4) or (5).

[0140]

Examples of the phosphonium salt curing accelerator having the structure shown

by the general formula (4) include the phosphonium salt curing accelerators shown by

the following formulas (6), (7), and (8).

O 0L @

[0141]

[0142]
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(10) [0147] [ 0148] Anong these, the phosphonium salt
curing accel erators shown by the fornula (7) or (11) are preferable
since an excell ent bal ance between curability and adhesion is
5achi eved. [0149] The content of the curing accelerator in the liquid
encapsul ating material is preferably 0.1 to 1.0 wt% and particularly
preferably 0.3 to 0.8 wt% If the content of the curing accel erator
inthe liquid encapsul ating naterial is less than 0.1 wt% the 10
productivity may decreas Y0 popr ahility. If the content of
the curing accel erator a: \:Iatlng mat eri al exceeds
1.0 % the storage stahbi M= y te. [QTH0] The ratio of
the content of the acid anhydrlde tp th tent of the curing 15
accelerator in the liquid encapsul ating natétial is preferably 3 to
35, nore preferably 5 to 30, and particularly preferably 10 to 20.
lithe ratiﬂ)g the content of -the acid anhydride to the content of
the curing & el erator in the liquid encapsulating naterial is |ess
than 3, the storage stability nay deteriorate. Tithe ratio of the

of the curing

content of the acid anhydride t0 the-conte
accel erator in the quuid[gﬁj>%_gl% gng/mas prial gy

[0144]
5 Examples of the phosphonium salt curing accelerator having the structure shown
by the general formula (5) include the phosphonium salt curing accelerators shown by

the following formulas (9), (10), and (11).

@%3 o)) ©
oZo ool oo
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20 exceeds 35, the productivity may decrease due to poor curability.
- [0151] Exanples of an additional conponent that may be included in
the liquid encapsulating material include an anti-foam ng agent
(e.qg., silicone conpound), a release agent (e.g., wax), and a
stress-reduci ng agent (e.g., silicone rubber). [0152] The
| i quid encapsul ating material may be prepared by an arbitrary nethod.
For exanple, the liquid encapsylating material nmay be prepared by
di spersi ng and kneadin tﬁﬁlep Xy resin, the aci anhydride, t he

inorganic filler, the [ er-at 5 and the like
using a planetary m xe r@ﬁ'@"’“ ”ﬁ&ﬁ hb‘i”oll an
ii and defoanlng thedm xture under

automatic nortar, or the e,

vacuum [0153] - The detail's of the solid encapsulating nmateri al
are described below. Note that the solid encapsulating material is
not Iinitegnhgpreto. 10[ 0154] Exanples of the epoxy resin included in
the solid encapsulating material include crystalline epoxy resins
such as a bi phe&ﬁﬁbn§ﬁ9§&}’th%%ﬁbd}hoﬁuﬁ'sﬁﬁ@ﬁﬂ%’ac&l&%ﬁéh&@ﬁ b theFformula

bi sphenol F epoxy resin, a stilbene epoxy resin, and a hydroqui none
epoxy resi(m) oﬂg\lphagreﬁamy siheSaScsllphbasca b%;eaﬂéurmmqlaa@ adlReNsY is
resin, a phenol novol ac epoxy 15 resin, and a naphthol novol ac epoxy
resi n; pheswbiezedal kyl epoxy resins such as a phenyl ene

skel et on- cont ai ni ng phenol aral kyl epoxy resin, a biphenyl ene

skel et on- c@ﬁﬂﬂlnlng phenol ar al kyl epoxy resin, and a phenyl ene
skel et on- cont ai gggaplltholarall epoxy, resin, i.finctional

epoxy resins s of F}fepq‘r‘é‘H%F‘?Pé eFPé?Féné‘}?d%}“dreé'ﬁR-? fiee mpterial is
al kyl - modi I;rlei%mb rd Pp ki) m”% p%rtlec%%% preﬁ‘grag'ly Ogotgl()fé w&:.ph]?rr?he content of

the curing accelerator in the liquid encapsulating material is less than 0.1 wt%, the

10  productivity may decrease due to poor curability. If the content of the curing
accelerator in the liquid encapsulating material exceeds 1.0 wt%, the storage stability
may deteriorate.

[0150]
The ratio of the content of the acid anhydride to the content of the curing

15  accelerator in the liquid encapsulating material is preferably 3 to 35, more preferably 5
to 30, and particularly preferably 10 to 20. If the ratio of the content of the acid
anhydride to the content of the curing accelerator in the liquid encapsulating material is
less than 3, the storage stability may deteriorate. If the ratio of the content of the acid
anhydride to the content of the curing accelerator in the liquid encapsulating materiat

20 exceeds 35, the productivity may decrease due o poor curability.

[0151]
Examples of an additional component that may be included in the liquid
encapsulating material include an anti-foaming agent (e.g., silicone compound), a

release agent (e.g., wax), and a stress-reducing agent (e.g., silicone rubber).
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20 epoxy resins such as a dicycl opent adi ene-nodi fi ed phenol epoxy
resin and a terpene-nodified phenol epoxy resin; heterocyclic

ri ng-containing epoxy resins such as a triazine nucl eus-containi ng
epoxy resin; and the |ike. These epoxy resins may be used either
atone or in conbination. [0155] 25It is preferable to use an epoxy
resin shown by the follow ng general fornula (12) as the epoxy resin
i ncl uded i f0158¢ solid encapsulating material. Since the epoxy resin
shown by the general fornmula (12) is a bifunctional epoxy resin, a
cured product ke lidwd ensepspitiha mategiahmaebs preparerblty dorrebicraeysnathel. eyfoxy
resin shown by the general formula (12) ethbItS a Iom1crossllnk
density, h&&Ple. & it W@i?sémmg)ma?eﬁé{rfﬁ%){ Desrpreidh Ryrflisparsing asd kusading) e

o 1 ow o eBREPoE apyiGe iR BTe S T RGST SlPele CEUE e ERh Y tEboxy
resin SQOV\%Me ?lééc \Eﬁ?noga(?&gl{e@ﬂ %}g@i]pfe]r@rlmﬁ fou@le(%%%hal lau?ﬁ‘fnatl%%wrtar,

havithg a | ow o Vi scosit

encapsul at jyge R %ﬁd@éfoénﬁ!ﬁétﬂe@ﬁk%@ﬁn&epﬁac%&%y resin shown by the
general formula (12) exhibits excellent fluidity. [0156] HaeTpli- CHF

0-CH2CH O @F3CCH2 (1 2 ) O(R11l)a(R11l)a0 10[0157] wherein X
represents a single bond or a group selected from-0-, -S, and

- RI2CR12-, R11 Thediefailn dbthe kylid anpamesslating materblayd dgerihed Telowi ngloﬂe that 6
car bon atons ais an integer fromO to 4, and R12 independently

represent A selidkspeansuloting materislgs aOftlmtﬁdébﬁfﬁOn at ons.
10 [0154]

Examples of the epoxy resin included in the solid encapsulating material include

crystalline epoxy resins such as a biphenyl epoxy résin, a bisphenol A epoxy resin, a
bisphenol F epoxy resin, a stilbene epoxy resin, and a hydroquinone epoxy resin;
novolac epoxy resins such as a cresol novolac epoxy resin, a phenol novolac epoxy

15  resin, and a naphthol novolac epoxy resin; phenolaralkyl epoxy resins such as a
phenylene skeleton-containing phenolaralkyl epoxy resin, a biphenylene
skeleton-containing phenolaralkyl epoxy resin, and a phenylene skeleton-containing
naphtholaralkyl epoxy resin; trifunctional epoxy resins such as a triphenolmethane
epoxy resin and an alkyl-modified triphenolmethane epoxy resin; modified phenol

20  epoxy resins such as a dicyclopentadiene-modified phenol epoxy resin and a
terpene-modified phenol epoxy resin; heterocyclic ring-containing epoxy resins such as
a triazine nucleus-containing epoxy resin; and the like. These epoxy resins may be
used either alone or in combination.
[0155]

25 It is preferable to use an epoxy resin shown by the following general formula
(12) as the epoxy resin included in the solid encapsulating material. ~Since the epoxy

resin shown by the general formula (12) is a bifunctional epoxy resin, a cured product
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15[ 0158] It is preferable to use 4, 4'-diglycidoxybi phenyl,
i 3,3 ,5,5 -tetranmethyl-4, 4'-di gl yci doxybi phenyl, or a fused m xture
. thereof as the epoxy resin shown by the general formula (12) since an
excel | ent bal ance between workability and utility is obtained, and
the coefficient of thermal expansion of the encapsulating 20 materi al
cured product |ayer 71 can be reduced. [0159] The solid
encapsul at bivge endapfilatingpiaéital diat Mcluted thel @soxy hesiredhowy bl &isd gener@l curi ng
agent, and an inorganic filler as essential conponents. [0160]
25Exanpl esfarmuiaH@2)caxhibity a deye arosslink Kembisy, lian addve caffidicht efithepsal kezpansign,
material include am nes such as |inear aliphatic diamnes having 2
to 20 car bl igswiable forreducing dreps Wasichertns the clecironiedaviqeShdn r aokisre,
t et ranet hyl gnedi ami ne nd hexanet hyl enedi am_ne, m phenyl enedi aji ne,
- phenyl enELEN; TP (s6-xie SRR SnVHEIIE 45 TG miSHSH M FBRYY 1eRBRARHEY
4, 4" -di am i I LA 4bsdioamono .di phenyl . 5 et her
44 _di i DSaeRRaarRiF ARG s AR R uleaE W and atow
bi s(4-am n g%glpﬁ =] Or6l.am a—lxl&h%) , ,
n}xylenedigﬁﬁﬁg%hgggg?éﬁé |anpﬁg?&T?ng?§?%$§nln gﬁ%ﬁ%@é%%?% %ggne,
and di cyanggieplfdRula(ES)khidhearkll&e Suidysuch as an aniline-nodifi ed
resol resin and a dinmethyl ether resol resin; novol ac phenol resins
such as a [é6lol novol ac resin, a cresol novolac resin, ato
tert-butyl phenol novol ac resin, and a nonyl phenol novol ac resin;
phenol aral | cyl resins such as_a phenyleng skel et on-cont ai ni ng
phenol aral I cy| .resin _and a W gny/l el el et on- cont ai ni ng
phenolaralkylhfe§ﬁﬁ?hﬁheﬁbl n?li _|n§550fd§ég§5@$ch%1?&
structure such ds a napht kali@ne skel eton{Rif)saan ant hr acene skel et on
pol yoxystyrenes such as pol y(p-oxystyrene); acid anhydrides such as
alicychjcdﬁggﬂ anhydri des such as 15 hexahydropht hali c anhydri de
(BI'WA) “"and net'hyl t et rahydr opht hal i ¢ anhydri de (MIHPA), and aronatic
aci d anhydgj 4 jat d i M., <P n i 1ihC
di anhydri gbgh%%%\}/{ls%%%?é%sn%g %ﬁtz)%dg hdéC%c? ne?eét%eg%ggi%w i g %%:1?5@ i(in'IgE%g\)’
pol yner capt Aringndutlfl sepsdseit a1k oty Baiphi 6hes cabdhORS bed an idfkgerd
t hi oet her; isocyanate conpounds such as an isocyanate prepol yner and
a bl ocked fienOyahznd Ridiaicpéndenttyarpesant anl slkglgrbnmisavingclag daayton c
aci d-contai ni ng polyester resin. These curing agents may be used
ei ther al &@@®r in conbination. [0161] Anobng these, it is preferable
to use a conPound that includes at |east two

15 [0158]

It is preferable to use 4,4 -diglycidoxybiphenyl,
3,3°,5,5’-tetramethyl-4,4°-diglycidoxybiphenyl, or a fused mixture thereof as the epoxy
resin shown by the general formula (12) since an excellent balance between workability
and utili‘_cy is obtained, and the coefficient of thermal expansion of the encapsulating

20 material cured product layer 71 can be reduced.
[0159]

The solid encapsulating material preferably includes the epoxy resin, a curing
agent, and an inorganic filler as essential components.
[0160]

25 Examples of the curing agent included in the solid encapsulating material
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! phenolic hydroxyl groups in one nolecule as the curing agent included
- in the solid 25 encapsulating material. Exanples of such a curing
agent include novol ac phenol resins such as a phenol novolac resin, a
cresol novolac resin, a tert-butyl phenol novolac resin, and a
nonyl phenol novol ac resin; a resol phenol resin; polyoxystyreiaes
such as pol y(p-oxystyrene); phenyl ene skel et on-contai ni ng
phenol ar al kyclude esiines sudhi 93 hiaear laipleatis Knldtcs haciag L ac 26 cagbqieomd, andhl dsy |
resins; and the |like. The encapsul ating material cured product |ayer
71 has a | efhylsoedidmiog.arimetylentidaming, teisqetisilensdiaming, andhi bi t s excel | ent
noi st ure resjstance,_reliabilit¥, and. the |i ke when using such as
conpound abemmethyleangdipmmeannhenylonedigeing. pwhenytendisniy nopdensdiamins ng

mat eri al . 162] .A phenal resin shown t he foll ow.ng. gener.al

formil a (145 FetybeRrtenitaelyse, A AmihedtnetfineBens Pgtalom dintea

i ncl udes a t i r . i) ne nol ecul e. The
basi c sielé?%ﬁigfd%ﬁgugﬁ§%®h§§%§¥gfgﬁ%#%g%g&%%gﬁ%%¥1omﬁng general 10
formul a (1&)kalH$ : =esin and t he
structure g%@;&ﬁ%ﬁggﬁgﬁgﬁﬁé%ﬁgﬁégg%éﬁ%ﬁagggﬁﬁ#ﬁ%%gﬂﬁﬂ%%%%ﬁ?%%in shown
by the fol b-&ﬂeﬂ@iiﬂﬁiﬁ@,ﬂ@l-bis%ﬂhﬁp]:(eﬁﬁ)cybl@ﬁeﬁﬂ&,&ﬂﬂ a@esnddiuditgtesbhe

di stance between the crosslinked points of the resin skeleton is
short, andplexckktientuch as abariliteymadifiedwsbal adsid atdya dimethgbdthermesd] ®eig; t 0
the structure of the novol ac phenol resin. The phenol resin shown by
t he fol | owhawglaeBhennd rasins feghraglaphenmdpowlacoesing aedpbmvalpesesimat hat t he
crosslink density increases due to three or nore hydroxyl groups in
one nol®culed-tutdphegolnomolas resiny tnder wnyipReno! peyRe e Pdibraciaraliylarsns

in, t hat t d -h hj . .| fficient
o i mear SRpaNS Py RG-SRt uRgpRmolnd RS Rharne ity | ' "

L at | . . . th
genoral ovant AR ithe pleBbil G HEGS oS IBEE B R o TRty 0y
Ol abi | | frucRu NS nishhialohy Sleter R sh ohRITRL S QIRATSIOB AR el
shrinkage after nolding, curing, and heating. As a result, the anount
of war pi ngsuek a$ Pety@l RO ttyRAL) ade¥ileridR sadnash@icysid ueiddnhdiliesduch as

15  hexahydrophthalic anhydride (HHPA) and methyltetrahydrophthalic anhydride

(MTHPA), and aromatic acid anhydrides such as trimellitic anhydride (TMA),
pyromellitic dianhydride (PMDA), and benzophenonetetracarboxylic acid (BTDA);
polymercaptan compounds such as a polysulphide, a thioester, and.a thioether;
isocyanate compounds such as an isocyanate prepolymer and a blocked isocyanate; and
20  organic acids such as a carboxylic acid-containing polyester resin. These curing
agents may be used either alone or in combination.
[0161]
Among these, it is preferable to use a compound that includes at least two
phenolic hydroxyl groups in one molecule as the curing agent included in the solid
25  encapsulating material. Examples of such a curing agent include novolac phenol
resins such as a phenol novolac resin, a cresol novolac resin, a tert-butylphenol novolac

resin, and a nonylphenol novolac resin; a resol phenol resin; polyoxystyrenes such as
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’ [0164] whgein R13, R14, and R15 independently represent an al kyl

group having Ito 4 carbon atons, b is an integer fromO to 3, c is an
integer fromO to 4, dis an integer from5 0 to 3, and mand n
define a nolar ratio, provided that 0O<nkl, 0<n<l, and mtn=1 are
satisfied. [0165] The nolar ratio "mn" in the general
formula (13) is preferably 1/5 to 5/ 1, and nore preferably 1/2 to
2/1. This makésoxistypasyinbbrylens sksleten-gostinmgliphynodarbicghresibdybiphédybaaes 10
of the novo] ac phenaol resin and the novol ac phenol resin., [0166]

Speci fi c exBgigPessonitining phenodasalkylresinsy andibodikry Theenepomdatig majeriall a
(13) include enol _resin shown hy the follow ng fornula (14).

[ 0167] [016§F8Rf?§P§ﬁWeﬁ?§h%f OF&PpiEient %&W@%P%}O%W%St hat
O<nk1l, 0<n = Lshied. 69 . EX | es of .the

i nor gani c ?%ﬁe}l%?q? ncI Séeesgsqafenﬁg’? %hea_%lshg’iaad @%@%ﬁ%@éﬁ”ﬁ%ﬂ?ﬁgg?q oupdag | ge
silica §Ucﬁ1e%§riﬁ§'§§,%9{ﬁélﬁéélfiﬂt§ééoﬁiﬁ%@é&ﬁﬁﬁg%&faﬁ cal silica,

crystalline silica, and silica secondary aggregates; alum na;
titani um woieg] al um num hydroxide; talc; clay, 5 mca; glass fibers,;
and the like. These inorganic fillers may be used either alone or in
conbi nation. | tAipBenot ebarshbwe by thedsibowitg gehesib fremula(l 3)sis phrticuiagy t he
inorganic filler since the coefficient of thermal expansion of the
encapsul at PiGrabis asrtheturingagent thap thebided aiJeast t7o phemplioédy deayicgrolips [1Dde0]
10It is prefﬁ;ﬂbl e that the inorganic filler has as high sphericity
as possi bl B0 & lhe basic skeleton of the phenol resin shown by the following general
10 formula (13) includes the structure of a novolac phenol resin and the structure of a
triphenolmethane phenol resin.  The phenol resin shown by the following general
formula (13) has advantages in that the distance between the crosslinked points of the
resin skeleton is short, and excellent curability and moldability are obtained due to the
structure of the novolac phenol resin.  The phenol resin shown by the following
15  general formula (13) also has advantages in that the crosslink denéity increases due to
three or more hydroxyl groups in one molecule due to the structure of the
triphenolmethane phenol resin, so that the cured product has a high Tg, a small
coefficient of linear expansion, and high strength. Therefore, the solid encapsulating
material that includes the phenol resin shown by the general formula (13) exhibits
20  excellent curability and excellent moldability, and shows relatively small thermal
expansion and thermal shrinkage after molding, curing, and heating.  As a result, the

amount of warping of the electronic device 30 can be reduced.

[0163]
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- filler content can be increased by utilizing inorganic fillers that

differ in particle size in conbination. The particle size of the
inorganic filler is preferably 0.01 to 150 inn so that the space

bet ween the electronic parts 40 can be sufficiently filled with the
inorganic filler. 15[0171] The solid encapsul ating material may
i nclude a silane coupling agent, a conpound in which a hydroxyl group
is respectively bonded to two or nore adjacent carbon atons of an

aromatic ring, and a ri pg accel er in gddi4+4 on to the epoxy
resin, the curing age and t he % norfgani ¢ i et 20[0172]
Exanpl es of the sil ape Lipl i ng nt|[t hat 4@ e included in the

solid encapsul ati ng
epoxysi | anes, am nos
| i ke. These sil ane COHﬁb%n:
conmbi nati on. Wen the so
sil ane coupling agent, a re.*;i n ocgurs between the epoxy resin and
the inorganic filler, so that @rfacial strength of the epoxy
resin and the inorganic filler can be inproved. [0173] Exanpl es
of the epojysi] anes include y-glycidoxypropyltriethoxysilane,

7-gl yci doxypropyl tri nmet oxysi |l ane,

y- gl yci doxyperomBiFeRbladd Ré 6 hadepsideatiyarepresent an alkyl group having 1 to 4

j 3-(3, 4-epoxycycl ohexyl ) ethyl tri met hoxysil ane, and the |ike. Exanples
of the 5 afArbrasilomaneds aniategaiom §ie Aol epinteger Bemdkg i d #ras, infeger from
y-am nopropyl triget hgxysi.l ane, . .

N 13- ( o n%iyp& i AR B iR PIREISSL b ran<t, 0<n<l, and mn=1 are
N—O-(aninQ%Eg%%)-y-aninopropylnethyldinethoxysilane,

N- phenyl - y="ar ni hopr opyl tri et hoxysi | ane,
N-phenyl-y%@gﬂnopropyltrinethoxysilane,

N- 13- (am noet hyl ) -y-ar ni nopropyl tri et hoxysilane, 10

N-6- (am nohexylTedndlti rBQPFARY ik the 'cBREA F¥MEld @B Pis preferably 1/5 to 5/1, and
N-(3-(trinethoxysilyl propyl))-1, 3-benzenedi nethane, and the |iKke.
Exanpl es ohoiehpeeftwablyddisiol 24h e STHisimbked 6t possible talomeisibllyi aehisoxys effeute,
hexanet hyl di si |l azane, and the |ike. Exanpl es of the mercaptosil anes

i ncl ud® y-ofdhenprobppbenel tesinrmed teaoyplaapkeno] B4iM4] 15The sil ane
coupling ﬁgent that may be included in the solid encapsul ating
material rBd8Res the viscosity of the resin conposition, and inproves

i th e CompoRATTA TS o R BTG oS Ivdns Vg %q?%i;faﬁ%?aﬁéé% to
oy be rerorred o e AR P et Ml corpound) . her efor e,

20 when th@lgﬂcapsulating mat eri al includes the hydroxyl group-bonded
conmpound, it I's preferable to use the silane coupling agent in

conbi nation with the hydroxyl group-bonded conpound so that the

ef fect obtai ned by addifig nded conpound is
sufficiently achieved. encapsul ati ng nmateri al
exhi bits sufficient flui fr g sajount of resin
t hat 25exhibits rel at sing a |l arge anmount of
inorganic filler. [0175] n

Hiniged)to,
pt05|lanes, and t he

i5
[0168]

wherein m and n define a molar ratio, provided that 0<m<1, 0<n<1, and m+n=1 are

satisfied.
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Exanpl es of the conmpound in which a hydroxyl group is respectively
bonded to two or nore adjacent carbon atons of an aromatic ring
(hydr oxyl group-bonded conpound) include a conpound shown by the
foll owi ng general formula (15), a compound shown by the foll ow ng
general formula (16), and the like. Note that the hydroxyl

gr oup- bonded conpound may be substituted with a substituent other
than a 5 hjyawsekyl group. [0176] R20 R19 R17 ( 1 5 ) R18 [0177]
wherein one of R16 and R20 represents a hydroxyl group, the other of
R16 and R20 10 Eegmdesarfthe inorggmde Gerineludat in thezolid encppmibiting tmatkrizl om a

hydroxyl group and a substituent other than a hydroxyl group, and
R17, R18, HsHdRsidc g gbhwediemshed sticedased Sahqﬁbp@lﬁébjwraﬁt&wwh%@ﬂoup

ﬁ; |d?‘g'§(§‘ fl ggiﬁ%%c%%%%eg%s? F urt?}ﬂa(.j, tl%an?ulfl? %ﬁt&%u%n&% 1?&1‘0%{1%%;@&%; clay;
5  mica; glass fibers; and the like. These inorganic fillers may be used either alone or in
combination. [t is preferable to use fused spherical silica as the inorganic filler since
the coefficient of thermal expansion of the encapsulating material cured product layer
71 can be reduced.
[0170]

10 It is preferable that the inorganic filler has as high sphericity as possible. The
filler content can be increased by utilizing inorganic fillers that differ in particle size in
combination. The particle size of the inorganie filler is preferably 0.01 to 150 um so
that the space between the electronic parts 40 can be sufficiently filled with the
inorganic filler.

15 [0171]

The solid encapsulating material may include a silane coupling agent, a
compound in which a hydroxyl group is respectively bonded to two or more adjacent
carbon atoms of an aromatic ring, and a curing accelerator in addition to the epoxy resin,
the curing agent, and the inorganic filler.

20 [0172]

Examples of the silane coupling agent that may be included in the solid
encapsulating material include, but are not limited to, epoxysilanes, aminosilanes,
ureidosilanes, mercaptosilanes, and the like. These silane coupling agents may be used
either alone or in combination. 'When the solid encapsulating material includes such a

25  silane coupling agent, a reaction occurs between the epoxy resin and the inorganic filler,

so that the interfacial strength of the epoxy resin and the inorganic filler can be

improved.
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R21IR22 R2'" ( 1 6 ) E24 F125 15 [0179] wherein one of R21 and R27

represents a hydroxyl group, the other of R21 and R27 represents a

hydr ogen atom or a group selected froma hydroxyl group and a
substituent other than a hydroxyl group, and R22, R23, R24, R25, and

R26 i ndependently represent

a hydr oxyl

[ 0180] Spe

Hﬁroup and a substituent other than a hydroxyl group.
3k exanpl es of the conpound shown by the general formula

8 of the

(15) include 50@)’;3?1%12%;01? Seq%g%?sglgxuglg?q épé%@yc%rogq%lpgr%, allic acid,

gallic acid est

172" i nyar GRS ARARERES SR P B B R B o sigpon

101 e e R R L

al one or

I on. 'S pr e to use a c

i ncl udes aammpéitAed iﬁaadﬁ-aginaﬁmbﬁl&imx@si&h@,l VEdriRopk B trBasthoxysilane,

1, 2-di hydr oxynapht hal ene, 2, 3-di

ydr oxynapht hal ene, or a derivative

t her eof ) diNeB-(aminoethyl)-y-aminopropyltrimethoxysilane,

10

S 15

20

25

N-B-(aminoethyl)-y-aminopropylmethyldimethoxysilane,
N-phenyl-y-arginopropyltdethoxysilme, N-phenyl-y-aminopropyltrimethoxysilane,
N-B-(aminoethyl)-y-aminopropyltricthoxysilane,
N-6-(aminohexyl)-3-aminopropyltrimethoxysilane,
N-(3-(trimethoxysilylpropyl))-1,3-benzenedimethane, and the like. Examples of the
ureidosilanes include y-ureidopropyltriethoxysilane, hexamethyldisilazane, and the like.
Examples of the mercaptosilanes include y-mercaptopropylirimethoxysilane.
[0174]

The silane coupling agent that may be included in the solid encapsulating

material reduces the viscosity of the resin composition, and improves the fluidity of the

- resin composition due to a synergistic effect with the compound in which a hydroxyl

group is respectively bonded to two or more adjacent carbon atoms of an aromatic ring
(hereinafter may be referred to as “hydroxyl group-bonded compound™). Therefore,
when the encapsulating material includes the hydroxyl group-bonded compound, it is
preferable to use the silane coupling agent in corbination with the hydroxyl
group-bonded compound so that the effect obtained by adding the hydroxyl
group-bonded compound is sufficiently achieved. In this case, the solid encapsulating
material exhibits sufficient fluidity even when using a large amount of resin that
exhibits relatively high viscosity, or using a large amount of inorganic filler.

[0175]

Examples of the compound in which a hydroxyl group is respectively bonded to
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to ease of fluidity/curability control and |ow volatility. [0181] OH

. OH (1. 7 ) [0182] 1 8 ) 15 [0183] Exanpl es of the curing

accel erator that may be included in the solid encapsul ating materi al

i nclude, but are not limted to, diazabicycloal kenes and derivatives

t hereof such as 1, 8-di azabi cycl o(5, 4, 0) undecene-7; am ne conpounds
such 20 as tributylam ne and benzyl di net hyl am ne; i m dazol e conpounds
' such as 2- inee bympreiadimeott earbon afams of phoephtiowing Gpddoxggroup-bonded

. triphenyl phosphi ne. and net hyl di_ phenyl phosphi ne; tetra-substituted
phosphoni ufPERIUE) Bekde 7 eerneenng shayribly e éflovarg geaerabisrawe (Bios phoni um

Lot 1 obhen PO e B SN BRe oral kGl ERBTEChE. Rk dRldL e
Lot 1 aphony ERaSTRERPHRLIE LRI ARY hOSHRRERL S i b 1o
whi ch benzgauhnaRgu,s added; and the

[0176]

(18)

[0177]
wherein one of R16 and R20 represents a hydroxyl group, the other of R16 and R20

10 represents a hydrogen atom or a group selected from a hydroxy! group and a substituent
other than a hydroxyl group, and R17, R18, and R19 independently represent a

hydrogen atom or a group selected from a hydroxyl group and a substituent other than a

hydroxyl group.
[0178]
R2! Re2
H, R23
I oo
R2 i R24
Re6 R25
15
[0179]

wherein one of R21 and R27 represents a hydroxyl group, the other of R21 and R27
represents a hydrogen atom or a group selected from a hydroxyl group and a substituent

other than a hydroxyl group, and R22, R23, R24, R25, and R26 independently represent
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5 like. These curing accelerators nay be used either alone or in
conmbi nation. [0184] The solid encapsulating material may optionally
further include a coloring agent such as carbon bl ack; a rel ease
agent such as natural wax such as canmauba wax, a higher fatty acid or
a nmetal salt thereof, paraffin, and pol yethyl ene oxide; a 10
stress-reduci ng agent such as silicone oil and silicone rubber; an

i on scavengéydrogeretas ong @rcmpablesttedeﬁom anydn’my]rgmq: aielret subsiicienasther than

i al um num hydroxi de; an antioxidant; and the like. [0185] The

encapsul atﬁh@dfﬁﬁl’@?lm i s nol ded using a transfer nolding nethod, a
15 conpr esm;%a] nol di ng nmet hod, an injection nolding nethod, or the
i ke. The ng nethod is not particularly limted. It is

D eventing 8?535123@1@%%%%3% A sRpo o hdfE B e B A € R
20The npt hQQe&gyﬂ (tsi@ér}gn{lr‘r@? (g E%ﬁé}ﬁl @.\lfc aeld, il Qid %é;,?iz\%ﬁvﬁﬁrgwe”t

to the encapsul a rm ng°~step en using

net hod (1) thbRbAcEk @iﬁsgx&agplém mﬁdls)ho(m%b@the ehéVal fohBh (163"

(1C)), the encapsul atin 5 material layer 70°is heated and cured to

obtain a emchgs wpahhmomhﬁlthﬂdneczw-dmyﬁfo&ﬁm@hthalene (see formula (18)), and

derivatives thereof. These compounds may be used either alone or in combination. It
is preferable to use a compound that includes a naphthalene ring as the main skeleton
10 (i.e., 1,2-dihydroxynaphthalene, 2,3-dihydroxynaphthalene, or a derivative thereof) due

to ease of fiuidity/curability control and low volatility.

[0181]
OH
OH
(17)
[0182]
HO
o0 o
HO
15
[0183]

Examples of the curing accelerator that may be included in the solid
encapsulating material include, but are not limited to, diazabicycloalkenes and
derivatives thereof such as 1,8-diazabicyelo(5,4,0)undecene-7; amine compounds such

20 as tributylamine and benzyldimethylamine; imidazole compounds such as
2-methylimidazole; organic phosphines such as triphenylphosphine and

methyldiphenylphosphine; tetra-substituted phosphonium tetra-substituted borates such

58



80 in which the electronic parts 40 are di sposed (FIG 3(el) or
4(e2), encapsulating material-curing step). In the encapsul ating
material -curing step and the renoval step of the nmethods (18) and
(1C, the encapsulating material is heated, and irradiated with
“active energy rays, and the immobilizing resin layer is then heated
as illustrated ipn FI G 4- [0188] 5The encapsul ating material |ayer 70
i may be cur & KRBy inhpsnheniy teisphemilmate, thicpbetyioshoaiuneatritegzoic
t enperature ia’ﬁa set\t to Ee wer than the tenperature at which the
i mobi | i zi A5G FEPamysiosrhonng Heamephthee asigbe@ts, or nelted (i.e.,
t he thernal Lt tenperature or the | ting tenperature of
the resin it%tgaﬁ&%?#}ﬂ%@q tﬁﬁ%?ﬁ}‘%l?@' P ﬁnﬁwhe phospiigoaiiakes it
possi bl e t @eik; i : -encapsul ati n erjal
cured product 80. 'Il'%)g"bﬁ‘gge?l g te%lgj%?a EP%‘%%%%%%%&!&%H@A@%
- encapsubat ilikg NMEHeRS bidtingladdePiratdR o I : : and
particul arly preferabl;% 120 tog19 g@%ﬁ&%ﬁﬁlﬁ%&ﬁ%&@ﬂnﬁo&ed when
. curing thel[@8apsul ating material layer 70 is not particularly
limted, but isl_gef'erably 30 minutes to 8 hours, and particularly
preferably 1 toThe sedidescapsulating maseril hiag opidoralle ether Bckidé baslb@RY dddnt

which the 15 i mmobiljzing resin |ayer 60 thernmally deconposed or

nmel ted whi P‘E’hiaﬁﬁ?‘r %W@dﬁ;ﬁéﬁl??ép REE Suchys oftumhwaedueh s cavhanbdemic e 30 by
setting the heating.tenperature and the_heating time enpl oyed when
curing theﬁlgﬂ%tjlﬁ%%é‘{ ?l%mﬁgi%ltiﬂéﬂreqﬁéﬁﬁﬁfﬁ%@nw@lﬁﬁhﬂﬁw}g&we r ange.
The engaps g : i | aver 70.fo0 t he encapsul ating materi al
cur ed oy oauer Bt B o YRenf oy Rl Hieons Folfer ahoctp ey caereh &
mat eri al RRALHOG FhR rSIBRSHMRLY s jal_layer. 70 at

t enper at ulrjhe(y hi gher than the cur%lﬁ%s ten%%?gﬁﬁlﬁg%d%ﬁ)neﬁpﬁgﬂ}% %P,dtﬁ%e
spaces 42 lief ween the el ectronic parts 40 and the electronic parts 40
are covered with the encapsul ating material cured product by curing

t he encapsiil&ili ng materi-al, so that the encapsul ating material cured
product layer 71 is fornmed on the electronic parts 40 and the

i mrobi | i zi ng r ddiekn¢apsdatingonata] Oiisdiled GfEetranfappidia egodnat er i al

cured R oduct 80 is E 1en renpved fromthe support
compression molding method, an injection molding method, or the like. The molding

method is not particularly limited. It is preferable to use a compression molding

method from the viewpoint of preventing displacement and removal of the electronic

parts.
[0186)
20 The method (1) and the method (2) differ as to the step subsequent to the
encapsulating material layer-forming step.
[0187]
When using method (1)
[51  According to the method (1) (e.g., (14), (1B), or (1C)), the encapsulating
25  material layer 70 is heated and cured to obtain a encapsulating material cured product
80 in which the electronic parts 40 are disposed (FIG. 3(el) or 4(e2), encapéulating

material-curing step). In the encapsulating material-curing step and the removal step
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fsubstrate (removal step). In the renoval step of the method (1A), the

encapsul ating material cured product 80 is renpved fromthe support
substrate by thermally deconposing the imobilizing resin | ayer 60 by
heating the immbilizing resin layer 60 (FIG 3(fl), renoval step).
[0190] 5The heating tenperature enployed when heating the

i ilizi i 60.Ln the renpval step of the method (1A) is
ot part %Lﬂﬁaﬁﬁe%%@péﬁifﬁéen%;bﬂ e %?“S?ﬁﬁﬁ o0 b s i

I . 0] . L ,
Ponti ng. ¢ nd il SEhA st i dhGne IR IR Duhenitg ar BRpipied it

[ ferably 30 seconds to 60 m nutes, and particularly
Blrjfaflefaglr;‘?rto %o mnutes. It is possible to 10 reli ably thermally
deconpose t[oEsgimobilizing resin layer 60 while effectively
preventing thermal deterioration of the electronic parts 40 and the
encapsubati ng niheencapsulaiyie matdiably&etotrhdytbel dAeediBa Al nbhS WBELASK! ©
and the heating tine enployed when heating the immbilizing resin
- layer 60 whotn thatthehesiog bmparagee is 0110 b Idvbdrthanhie: ®epBMake ackahe t he
' met hod (1B) ctive energy rays are applied to the immobilizing resin
" layer 60 (&P iiliGiPE)“isénIQY?GGQﬁ%thém?élﬁﬁe¢mn0ﬂglogaménefl;éle.,ghﬁmdnml _oduc: .

i t substrate by thermally deconposing
oD | § 71 BBt HPEFABes pbae {?gttﬂ@%%me@éﬂ@ﬁéﬂilg&ﬂchdsc%mgl)awe been

i . - i ilikzing.resin lLayer 60 (FlI 4(g
207 010z " REGIAL KU LATRR). B Rk ﬁ@%@%@&rwﬂ%ﬁ eqemﬁgtqf)m oy

ai@ aggki - rasihn_layer 60 thro e
e e A e e S
limted. Famingxtesgkessuiating SaRfigf18520b & 1 1846 ¥60°B NG Pl AMR
h;ving a mavelengthqg?a;%%u? 5oo§¥o ab&ﬁteggg'run, ang %{ g oAty
parti cul arpryfepblf B20ebl180%0 The hering Giric\eenpisiel Sheh &ﬁ&gﬁﬁé’éﬂ&%sﬁlaﬁng
wavel ength of about 350 to about 400 nm The dose of the active
ener gy ray®apdaliger pismiotpdrdeularls imitedp tyt ibpieferablpBEihemedly s ab@ytand t 0
about 2000 inJ/c and particularly preferably about 10 to about
1000 mi/ c r@;ﬂcuﬂaélgﬂgigqferably 1to 6 hows. It'is possible to prevent a situation in which the

15 immobilizing resin layer 60 thermally decomposed or melted while improving the

reliability of the electronic device 30 by setting the heating temperature and the heating
time employed when curing the encapsulating material layer 70 within the above range.
The encapsulating material layer 70 forms the encapsulating material cured product
layer 71 as a result of curing the encapsulating material by heating the encapsulating

20 material layer 70 at a temperature higher than the curing temperature.  Specifically, the
spaces 42 between the electronic parts 40 and the electronic parts 40 are covered with
the encapsulating material cured product by curing the encapsulating material, so that

the encapsulating material cured product layer 71 is formed on the electronic parts 40
and the immobilizing resin layer 60.

25 [0189]

[6]  The encapsulating material cured product 80 is then removed from the support

_substrate (removal step). In the removal step of the method (1A), the encapsulating
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In the renoval step of the met hod (1B), the immobilizing resin |ayer

' 60 is then heated. The heating tenperature enployed when heating the
 inmmobilizing resin layer 60 is not particularly limted, but is '

preferably 100 to 200C, and particularly preferably 5 120 to 190C.

The heating tinme enpl oyed when heating the imobilizing resin |ayer

60 is not particularly limted, but is preferably 30 seconds to 60

m nut es, amdtepial ¢ureddraduoy 30 satmeess| fiont the suB@rirsubsitateshy thermaly possi bl e

to reliably thermally deconpose the innnbilizing resin | ayer 60 while
£

ef f ect i vel §e59PPQERE Hedmpmesiiziag repdt By sr0dihsafingrthe iyemehilizing ssindaysafl s -
40 and the_,.enc ul ati terial layer 70 by setting the heating 10
tenperaturgﬁgﬁg?éhgnﬁgagﬁgg ti me enpl oyed when heating the
innobilizipﬁgbﬁsin | ayer 60 within the above range. The thermally
deconposable’resin that is included in the imobilizing resin | ayer

60 and decr easespd Ratif\elMBLaSRCARRORIIRA HEATRShAIhSiMhEN-BEalRAcH N

the presence of an acid of a base i's selected so that the

i mobi | i zi Mghé Rsiovall seapest E0memodM1IAG Rs Add ParfiGhlb Ll RN, Biit i’s%}’e&"erﬁ'@yg()@een
applied is preferably thermally 15 deconposed at 100 to 200C, and
parti cul arfoy0pt@faed altiguld@OpreferdbB0Z20i to 350E. r G Hedting tiee eafpldsed wieh hod
(1B). [0194] In the removal step of the nethod (1C), active

ener gy raykeatipgthgppmobiizing resitelayentits ot pertiguleds limitedhut 1sg0efembig 30
4(f2)), and the encapsulating majerial cured product 20 80 is renoved
fromthe sHpPRISLO 8QF&Ies & aflVﬁﬁef?rH@yilﬁﬁS%F}mE?SngItrléEPsﬁlblleat?er 60

to whi th ct, ve .ener rays .have.been applied by. heatjng the
b 11 21 P8 el e e hbesof e mipag e B il SE iRl

i mobi | zi i agpf ting

mat eri al cﬁu}rg‘ée(rﬁlﬁ%? %gﬁﬁggggrﬁggfﬁféﬂgé%por J%gg%{g@gﬁ%%%@at hat FI G
4(92) '||L!§£téﬁ£19%re9m Yy d8nRE BRSH. ?e&ﬂﬂ%ﬁhu&_@%ﬁﬂh@hcéiﬂé%e% bl 80
and the support 2Z5substrate 50 so that 1t Is readily understdod that
t he encapswheitliefighght ahmabilieitp edindavd 60 twilBth the alsRpadnated from the
support substrate 50. In the actual renoval step, the nelted

i mobi | i zi[#§PTjesi n | ayer 60 adheres to the surface of the

encapsul ating material cured_ product 80 and the surface of the
suppor 5 subst r dp ghegemoval step o€ tp snethodi (W), petivechery tays et gppbiefiiothed0 and

t he support substrate 50 i r din FIG 4(g2) are, obtained by
removi ng tIFEAq TES1D gy %da(ﬁéi 2Perndhe £1cs g apteripl ered profurt

support ouios PR L 3B b bR PR, S mondt i Bempifang o
step of t f}@siﬁrﬁgppa) o When tgg&%tﬁ@ 06 s hAX Do ﬁopﬁgcgig_{( £k @ é%.heme

i mobi lizing résin |ayer roug e support—-su rate

active engmeobilB%s redh ByBO80 @G U(ey).arly limted. For exanple, it is
preferable to use activé energy rays having a wavel ength of about 200
to abast FOO2)m and it is particularly preferable to 10 use active
energy rays having a wavel ength of about 350 to about 400 nm The
dose of the actnthe renevajjytep af/the nethodi(1 Pardtive ehagy yayk arwiapplid tbthe i s
preferably about 1 to about 2000 mJ/cna2, and particularly preferably
about 10 temebdirngrennlaygy @iprough the support substrate 50, The active energy rays

are not particularly limited. For example, it is preferable to use active energy rays
having a wavelength of about 200 to about 500 nm, and it is particularly preferable to

25  use active energy rays having a wavelength of about 350 to about 400 nm. The dose of
the active energy rays is not particularly limited, but is preferably about 1 to about 2000

mJ/em?, and particularly preferably about 10 to about 1000 mJ/cm>.
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[0196] In the renoval step of the nmethod (1C), the immobilizing resin
| ayer 60 is then 15 heated. The heating tenperature enpl oyed when
heating the immobilizing resin layer 60 is not particularly |imted,
but is preferably 100 to 200C, and particularly preferably 120 to
190C. The heating tine enpl oyed when heating the immobilizing resin

| ayer 60 is not particularly limted, but is preferably 30 seconds to
" 60 minutes[OlRAH particularly preferably 1 to 30 minutes. It is
possible to reljably nelt the immobilizing 20 resin |layer 60 while

ef fectively prelEftispvehdsmedthemetapd 0B the immebilirag esindeyes§0 és therr t s

40 and the,encapsuyl ating material |ayer 70 settin e. heatipg

t enper at ur Qeaé‘ﬁﬁ t 8% PP RS e@ﬁ%ﬁBé@%‘%\ﬁ%ﬂ“&@&t“iﬂ%@%{iﬁ@g resim layer
i robi | zi pg: L5114 . i hi e e..The hot-nelt
resin that @fglss @?\k%é@%‘%{ IH;Q{Q %@?ﬁ%@%ﬁgi&g‘g@% 62@ |66r¢‘J F%%l/%%rg%’gark’ng&embly
i decreasgs i lobtng | EEEREEAS

acid or§a %jabsﬂemigts) Cf]25 i%[%%%%gﬂlgfet %d?ﬁ%hﬁ%a%%itﬁ‘%rﬁ% resi %S‘ﬁalta e? 60
to which tb@isaet partodadr gyitéd e IDpNRTABET0 #RBdse6 60 milh&f sdabl y
melted at 100 to 200C, and particularly preferably 120 to 190C in the
renoval st pgtiaflatyeefeebiodto(0@unutef.0 19&]podsiide eneligtdythainally deesmepdsal
cured product 80 may be renoved fromthe support substrate by an
arbitrary ¥eimpabiliceg restmlapiré0 wiile efrgvplyiresenting treivenl detbrioratiaof the

be renpved fromthe, support substrate perpendicularly

product 80 % ) ]

to the surfigdenspags f#fandthe serapsulsiingmparnial layen 70dy setting dleschertiegn t he
support,_ substrate b ori zont.al | | idi he epcapsul ating material
cur ed Lor od E’Pe%%“? datp? éeé'l%]‘ll%hpﬁg}é@&ry?‘ggggblit‘eaf‘ﬂ% L?B‘B’G}:’ﬁjzg’ﬁ SR &YE, or
may be rengysth:t v p t atlng f.he .
encapsul atnwg mat er |bglt}g%a§$é§d%gltreg%%€l li% CEIPE%%&E%(%ES%@? étléénc&}defl F\réthe
SUpport s URSAJHiAng 148 MayeP 60 A RBIchie? i EembP | i

the surface of the encaggul ating materi a?ﬁﬁgggh@'éﬁgcﬁ%@g@gﬁ%gﬁl&?he
surface ofhcaled iI5thpPeEIstncsWPad fad 6r Dbhsalstselected S0 thafMy ahmsbifiPing bt
resi due can be conveniently renoved by a plasma treatnent, a chem cal
t r eat ment ,lager661t¢ whichghetactied erergy, raprhavbbeeniabplied it piefergtiefrermillye t o
renmove the residue by a El asma treatnent, or a chemical treatment

usi ng 15PA degerspespéat f}l)ﬂmx 9461 andtporiculapippreferably 12610 190k int tharerhevak a
smal | envi ronnent al ﬁl)&)%gt 15[ 0198] When using nethod (2)

[ 5] Accor diSF§ A REIeRtd (2) (e.g., (2A), (2B), or (20)), the
encapsul at[b{@_}]nateri al layer 70 is heated and cured to obtain the
encapsul ating-material cured product 80 in which the electronic parts

40 are di sposey nANMnbRIRYS of € nRAGARTE), BrlvASn BT Bk Ble applied to the

immobilizing resin layer 60 (FIG. 4(£2)), and the encapsulating material cured product

20 80is removed from the support substrate by melting the immobilizing resin layer 60 to
which the active energy rays have been applied by heating the immobilizing resin layer
60 (FIG. 4(g2)). InFIG. 4(g2), the immobilizing resin layer 60 does not adhere to the
encapsulating material cured product 80 and the support substrate 50. Note that FIG
4(g?) illustrates only the encapsulating material cured product 80 and the support

25  substrate 50 so that it is readily understood that the encapsulating material cured product
80 is separated from the support substrate 50. In the actual removal step, the melted

immobilizing resin layer 60 adheres to the surface of the encapsulating material cured
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20 cured product 80 fromthe support substrate. According to the

met hod (2), since the electronic device package 10 can be produced
using a reduced nunber of production steps by curing the

encapsul ating nmaterial while renmoving the encapsulating nmaterial, the
productivity can be inproved, and the el ectronic device package 10

o SO S P SR Sl
or ol t oa By BIHR 80 I abin® i to kel of PREAR) dre SRERTRRS G
curing the, SReaRSH ;ﬁhﬁ@cﬂﬁiﬁﬁﬁi&lﬁyé £6m 40: suigi{a?%%%i#r%%lﬁg%su%aggé Hﬁ’%eﬁigl

encapsul ating materi al -cl g/ renoval step o

encapsul at wed ﬂmﬁm 8aknd &y Stirfatd offhe stfiRrt sibeatd 50is AgsckiB&d Beldwyer 60
are heated wi thout applying active energy rays to the inmobilizing
resin layef0188f to obtain the 5 encapsulating material cured product
80 and renove the encapsul ating material cured product 80 fromthe
support subst r dnéhgEmoyalsiep 3 the maileod (@ &), iapidveteengs rays arecapplipd oyhal when
heati ng the encapsul ating naterial |ayer 70 and_the_ i nmobili zi ng

resin | ayefrsepilidngieapdsvsn Q) tuonshihy piopret subsieniesl-t i Bigiaghiveengirersabl y

120 to 190C. The heating.ti | oyed. wh ing th | ati

et er § ai | 55 B PRGRIREY (et B PO g BASTRAS ' Sy R RSO ABES ;”9
eria o ! ! . )

Dor L cul ariayie SRRl abdie BOELERAR 360k, MWl S ity BOt A BPC

the enﬁﬂp%&@&m_@na?g Byl Rhvih@Y Savelth ANGE B 3Bk Yo AEEQTRAS eThWose of

&
i mmobi li zing resin yér 60 Dby setting the heating tenperature and
the heat i nfje hdtive efépy RS nobpartinieaty Mditdd) BuldOsRRsAHIPIICND1 tBdHRGT 2000
| ayer 70 and the imobilizing resin layer 60 within the above range.
The 15 thanﬁahiyn@pwﬁmﬂmﬂqhﬁknmhsﬂmmﬂhhbab@ﬂﬂmmhmﬂmd%in t he
innDbiIizin? resin layer 60 is selected so that the inmmobilizing
resin |aydPl¥d is thermally deconposed at the tenperature at which
the encapsul ating material |ayer 70 is_cured (preferably 100 tqo 200C,
and parti cul ar 1§ H5rEneYhpED og meghodd ) thedmmg ﬂ@%éﬁ%@lf/ﬂ&?ﬁ GJgs then

terigl- i ng/ | st f th t hod A) .. 20[ 0200]. . .In th
encanstl atiREE o e RhBRa Rt 0 areoatien Mook RS sy Bt | ve
Sleay), v 1BhG ARRMAAD sl Vo o BRIy HO0S, SORE bt DUl blROLy
resin | ayenogg are. Neas Rekb Q@b LADD;LdRhaNKARRM:R LhABL B hish agutr o

product SO and renove the ehcapsu ing naterial 25 cured product 80
from t he sidppnosttpagichiatly ditted,Hubs poéferddly.30ls8conbietotS0GHIAGIS, ahd NY

mat eri al -curing/ renoval step of the nethod (2B), the active energy
rays may lpertiplatly @ckferably 1 to 30 minutes. It is possible to reliably melt the immobilizing

20  resin layer 60 while effectively preventing thermal deterioration of the electronic parts
40 and the encapsulating material layer 70 by setting the heating temperature and the
heating time employed when heating the immobilizing resin layer 60 within the above |
range. The hot-melt resin that is included in the immobilizing resin layer 60 and
decreases in melting temperature when heated in the presence of an acid or a base is

25  selected so that the immobilizing resin layer 60 to which the active energy rays have
been applied is preferably melted at 100 to 200°C, and particularly preferably 120 to
190°C in the removal step of the method (1C).
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to the inmmobilizing resin layer 60 in the same manner as in the
removal step of the nethod (1B). The heating tenperature enpl oyed
when heating the encapsul ating material |ayer 70 and the i mrobili zing
i resin layer 60 in the encapsul ating material -curing/renoval step of
the nethod (2B) is not particularly limted, but is preferably 100 to
200C, and particularly preferably 110 to 190C. The heating tine 5
enpl oyed wiféi?7heating the encapsul ating material layer 70 and the

i mmobi lizing resjn |ay 60 is not particularly limted, but is
preferabl y 30 bR neaB S FaTS, cusdippe PO Pe el bt o

|bIe tor cure the,enca

ayer 70 anEREPHA P CBLBORe. T E-TRHBHET FORRHee PR A/ 50 o

tt th
heati ng  hEeEiagl IR TRRE A G, %??laéﬂ@ﬁastyl@%ﬁf%é%&ﬁw Mﬁ%. St
resin | ayemeQQnprt dbfratd) fa ?@@Ye@ndv@&‘%m th SuphB sBRkrhi¥ bsi%l%ﬁ%@bl e
resin that is included in the immobilizing resin |ayer

decreases litidgthe BRlapsléangpetdrial Qied HERES 80 wlaivehe he hﬂﬂ’atoe @fthl& strpport
presence of an acid or a base is selected so that the inmobilizing
resin | ayesubSfate,@r why bk rénheved oinvthe euppog pubsiigis bydlvetitgetbe ermppdulaitgi s
thermal | y deconposed at the tenperature at which the 15 encapsul ating
material | @9‘@?131@16@%4]%@ @@ﬂéﬂ%ﬂ”ﬁ%ﬂ’%ﬁfi@iﬁ@m@m&tan%m thecul arl y
preferably, 120 tq 1900) enca ting material-curing/renmpv
step of thERRilERE )layeF ﬁ T § AEiOR eﬁﬁ%@?‘ﬁ%@e&‘&ﬁ‘?‘?ﬁé rTgmval

and e | niTBRN POPE G Pk ?ﬁ% P R S B AR, SN | ve
energy r ay(?‘an%% cl‘n!wl H&gﬂ?}e%\k@?{ L %@m %Q{u%ﬂcl% 1cal ltr@%thlg hshmo ‘

encapsul ating materi curin ep o aCtive
ener gy raygeatth€ntoiihd 8. t & i§ ﬁ%fdriﬁl@ﬁé'rbxh@ir@lﬁe fe@f&h@b& §¥Sﬁ§m§9ezftﬂeﬁ ora
6(e4)), and the encapsulating material |ayer 70 and the inmobilizing
resin | ayethetabtreatihedtheialy TPA, @bétond) yibnerelnaams BGMEA Or fRURE el hewraed
product 80 and renove the encapsulating material 25 cured product 80
fromthe supponvirgubsitalanpact.Fl G 6(f4)). The heating tenperature

enpl oyed when heating the encapsul ating materjal |ayer 70 and the

i mobi 15 zil9$°%lesin 1 ayer 60 is preferably 100 to 200C, and

particul ar ggrefera§?¥ 10 to 190C. The heating tinme enployed when
heating th materi al Iayer 70 andtheimmbilizing

resin 'aygsfo AoliRly BHULHEHLAE) Ve & B ), Rtad5 o SRk 20

m nutes t
material layer 70 is heated and cured to obtain the encapsulating material cured product

80 in which the electronic parts 40 are disposed, and remove the encapsulating material
20 cured product 80 from the support substrate. According to the method (2), since the

electronic device package 10 can be produced using a reduced number of production

steps by curing the encapsulating material while removing the encapsulating material,

the productivity can be improved, and the electronic device package 10 can be

inexpensively produced. Note that the expression “curing the encapsulating material
25  while removing the encapsulating material” means that the immobilizing resin layer 60

t 1s thermally decomposed or melted by heating the immobilizing resin layer 60 when

heating and curing the encapsulating material layer 70.
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i hours, and particularly preferably 1 to 6 hours. It is possible to

reliably cure the encapsul ating material layer 70 and nelt the

i mmobi li zing resin |ayer 60 by setting the 5 heating tenperature and
the heating tinme enployed when heating the encapsul ating materi al

| ayer 70 and the imobilizing resin |layer 60 within the above range.
The hot-nelt resin that is included in the immbilizing resin |ayer
60 and decl@¥8és in nmelting tenperature when heated in the presence
of an acid or a_base is selected, so that the inmmbilizing resin | ayer
60 to which t he™ Fyﬁpﬁﬁ@F§§n¥%$§“ epa¥s sigp sf thednsthod (A hdhe ed at

t he tenper ' h capsul ati.ng.mater i al er 70 is cured
(pr ef er abl ?/‘IE %ﬁﬂ%@ggﬁﬁ%‘m ;ap{gr 7@2%’1??%3&%‘1 %Fﬂ??ﬂﬁ/é@%ﬁﬁ?%edl@%mi n
t he encaps i Lals i EHRY; f od (20. In
FIG 6(f4), H}%;%%h?%%fé%feﬁfﬂ%?%a #{eﬂg?n _ ayﬂ:ﬁ%&@?@g&%{t@@o&%?ﬂé to the

sur f aces of eddasugiing Rsdraal buded PRERYE BAhndihR e ﬂfe%ﬁ&%&lﬂ%oafﬂg eridl Bured
surface of the support substrate 50. Note that FIG 6(f4) illustrates
only the 1lbroénadpsishath sgppottsalistate (BIC. S3Pr 0TUE heabilg dithethte SMpPROE
substrate 50 so that it is readily understood that the encapsul ating
mat eri al cwhenhgstinglthe tengPsilstingapederia gef Foandttheinsnghilizitg ®sih $yené®is50.
In the actual enc%)sul atjng material-curi nlg/ renoval step, the nelted

i mmobi | i zi PgTERbdY H0Q taylP G endipmbrubalimeernblysiitad0°6r  Theheating time
Suppor ¢ uBBRPIRCEVSD: e 6 eSS e ) hruahisEs 50
d th o N ted in.ElG 6(fa bt ai ned b
Fomovi Ty Re AT RR by date R G Ben olnabe s 5. 88 e
encapsul at pRGeuiRtyGibRlabEM £ Wug’gf g%vsﬁ)[bgtgggﬁb FhE e&%g%l%?iggi ng

support substrate 50 as “described e enca
mat eri al  CusedalREREAC hndBeiRlly ecdnf¥ey @ iﬁlﬁlgﬁm&ﬁg rSHPRR 60 Dy RStinAt e

by an arbitrary nethod. For exanplé, the encapsulating matefial cCured
product 8Othehgating tangrepaterd afid thehbhimgsiuppeniioyed beich At Ring eRodistlliag | y
to the surface of the support substrate, may be renoved fromthe
support substeratayepy0 frskthe omnelilizing resini lalyen §0 whithingthe alpsa kanige.ngThe
material cured product 80 relative to the surface of the support
subst r &t e, hematiy deqommogandnassin tiiah i ind aded ip frsimmobidizingaesin layerfd0dat i ng
ured pr.odu m.the surface of the

h i ial. . .80 f
tsugpgp'f aga%Le?Etgg?(g 2 g%ﬂgﬁgngﬁ‘?‘?dblﬁﬁr%bﬁb&?@%ﬁﬁ dpcomnosgsit fher es to

th f 3 i . i - d h
surf ace or TRea LR SRR Bl R REha Rl fal 78 & SRRy 200 °
mat er i al - cbtMGhd ﬁ&fﬁ&ﬁ&lﬁﬁxﬁﬁr&bﬁf‘?d‘c@% ri%"&@ ggcggwgﬁgm ently renoved

by a plasma treatment, d chem cal treat ng treatnent,
or the |i keateddl-cinSughfetiovslaipe iR m&Rev@Ahhe residue by a plasma
treatment, or a chemi cal treatnent using | PA acetone, 10

y- but yacol 462@9He, PGVEA, or the like that have a small environnental
i mpact. [0203] The encapsulating material cured product 80 is

obt ai ned i n t hinthegnersulairgaoatrial-curing/remonalrstapef tteyeethd @B, potivt ep
that forns a wiring |layer on the _encapsul ati n¢?0515 mat erial cured

product SENEEY FYA & BYsde thaemerbilizing resin fgypr $(FiGLEebeand thel ow wi t h
reference eglgaplsztha g nzgtgl%al tlagrez ’g(? gnda g imli'ho 1Iizi181é zzfie:)sintla(?ye? g((): %.I"e hléaa(l)tgcg) t%]obtain

the encapsulating material cured product 80 and remove the encapsulating material

25  cured product 80 from the support substrate (FIG, 6(f4)). In the encapsulating
~ material-curing/removal step of the method (2B), the active energy rays may be applied

to the immobilizing resin layer 60 in the same manner as in the removal step of the
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[ 7] The encapsul ating material cured product 80 is disposed so that a
side 41 of the encapsulating material cured product 80 (i.e., the
side of the encapsulating material 20 cured product 80 that cane in
contact with the immobilizing resin |ayer 60) faces upward (FI G
7(a)). [0206] [8] Afirst insulating layer 90 is forned on the side

41 of the enc ti material cured product 80 (FIG 7(b)).
25[ 0207] mﬁﬁ‘%ﬁé &331 ’El?e heglng BmpAgiuresPaowd whep heataidhesicgpsbletifor med

of an organj i ition,..such .as a photosensitive resin
conposi ti on%%%lgaﬁﬂr)él‘f ﬁf%;ﬁ%&ﬁ% %hzéng lﬁ?ﬁ‘f‘;f?yﬁf g‘gmr &Fhrarsylaisg yani de
resin such . I I ol ybenzo | .obut.ene .resin,
a pol ynor bﬁ?}%@%@%ﬁﬁ%t@ ﬁeg O(Ii}lﬂ{?gﬁé%d (?QP Jﬁ?‘é?%ﬁ’réﬂﬁ%&t IH“’IEFsdeQ% 18
positive-t Bhet108 eNSIPC VR dasi hird oATRIRLY i.ncl.udes a
pol yi m de ?p;ﬂ;'? n gr a pol ya’r aidggﬁf{eﬂg{iﬁg%%?%ﬁl% ?gboﬁ%r}%gnd;gx]glgéfsaémggﬁen)
that exhi biemplogxd ehtehiatisgtivichéapbiinantht&isl eset 10 iﬂ&&h@h&%@z‘ﬁ@%&ﬁr €
ass

and devel opnent, excel |l ent nechani cal properties (e.g., g

transi ti onlayengbis avtpasticutedlyribuitadyisut &f preferdlyi 30 ajtlites &8l heuss; @hd ent
adhesion to the encapsulating material cured product 80. [0208] The
first i nsuPEEPHELY Bigkratdin] fadheyss.f dt ispdssthic toiveliatilylenrd theehcdpladating

| ati 10 material, cured, product 80 by an arbitrary nethod.
For - oxanpl BARRLarS 70 and Hefiial dsBomenss feomma s 1E0h it ybypiiog] ng
t he organi g _resi it spi n caoati met hod using a_ |
spi nne?, Iaﬁlse ;})Jrg%dﬁl%ct%g? |r%%}er?!§‘? E‘bea%ﬁ@?%tﬁﬁ%e% PH &Fétbé??ngéh%i?f?gﬁ’%ﬂng
t hod; iRLi : 4 - i t hod the |ike,. and
D ehaki ng el 1864 76 L fhe idudoBitint B Ml B5 LR 1R 0 Bty oo

i ncl uded | Menhaly BegRRbdRaBlEfkm BARPRSEAR theﬁﬂﬁnéoﬁiﬁﬂg%gﬁg ?a&;&a@ﬁ ani® .

organic resin conposition may be adjusted by approp

t he or gani decreasisin thermd sleddngydsitioh fentbef@lrY GMbn Réatddg tid Pt6sen %@?]&cid
The organic resin conposition is preferably applied so that a final

t hi ckness @fa W@selisiseledsd grthatsholptmobikiang definldyer 60 takhithite kbesenbsy | ess
than 0 1 gm it may be djfficult 20 for the encapsul ating material
cured prodB¥thaye beg applisdis themaelivdecompasad atfbe teatperagré il which fhet he

, it may be difficult to obtain a fine

pat corkt NBPEBUBRE BRGRELBITA I detaie 100o 200, sobmriemgighput
T e eS8 esl 6P P SORELLC R SR B e
pr ef er abl yn&fbd @B:5 O th A aRAlatibE HERFh YRS SAAR %o Ot dOmethods 2B)
and (2C), the encapsulating material layer and the immobilizing resin layer are heated
after applying the active energy rays as illustrated in FIG. 6.
20 [0201]

In the encapsulating material-curing/removal step of the method (sz), active
energy rays are applied to the immobilizing resin layer 60 (FIG, 6(e4)), and the
encapsulating material layer 70 and the immobilizing resin layer 60 are heated to obtain
the encapsulating material cured product 80 and remove the encapsulating material

25 cured product 80 from the support substrate (FIG. 6(f4)). The heating temperature
employed when heating the encapsulating material layer 70 and the immobilizing resin

layer 60 is preferably 100 to 200°C, and particularly preferably 110 to 190°C. The
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f

i

| 25130C. [0210] [9] The first insulating layer 90 is exposed and

devel oped to form openings 91 at positions corresponding to the
termnals (not illustrated in the drawi ngs) of the electronic parts
40 (FIG 7(c)). [0211] A mechanism by which the openings 91 are
formed by exposing and devel oping 5 the positive-type photosensitive
resin conposition is described bel ow. Wen actinic rays are applied
to the fil dedtoghow anploed vheohpgmigdhd engapsalating mhiedsirlegkr 30 antishe 80 vi a
a mask using an_exposure system (e.g., stepper), an exposed area and
an unexpos 88mapiliging resiry layerd is o dadicalrdy Hmitodh dutis ppberatly 3R olimdendoidn

t he unexposed area i.s ,jnsol yble in devel oper, .and is provided with
resi st ance?‘?lgs’taﬁ PG‘@@'@F&{)W%%%&%IF%@H?‘F&MR }Srﬂ’%ﬁdg%fq gHablpcwp the a

2oL S EARSLBRATLER TR b AR HR
Changess ik it bRy BB SO b

devel oper, so That 0 eresinis pro

91 can be h@fcABdapy 70066 He\inB@bARMEFOMYGBINILICHRAESRE BERA The
utilizing the difference in sol ubi ] ty between the exposed area and
unexposed hotanelt 1S @2t & included illtie iexpbiilzigy ro@t hoer 0sand@ecrB@ed incul arl y
limted. For exanple, a nmask havi ng openings at positions

cor r espondinaiing tempeeaterp eviien Jeat@llintles prosened ofgmadidwir & hateie sdléotesitso that
insulating_ |ayer_ 90, and actinic rays such as X-rays, electron beans,

ul travi ol ethe iapgbiligng gsi lgye 6049 whisayhanctispeneraydaysite hesnaipphiestin of

use and [ AL ol RReHEr Y pbichhe cbarorgng ekringes 704 Wbt ai ned
b i ng. . (edli | 0 [ t I . .1h
dever oper RIS IR E g ARG BBy 1 101 PB;GIEY B GRurh

- | d . i i " i et

Lo use: an ke g P O R Pe AP, b hdeBRanEiall 7

i npact . Exiayaleo do@nok hdhedd foahd ﬁﬁaeama&;caﬁaumlgﬂm{eﬁgi HE&1 BBgRABEOUS
solution of an alkali such as an inorganic alkali (e.g., sodium

hydr oxi de, anddlicamstacmofttiyclsuppid eybsaatd iSO Wate biein A1 6(f& piliustratss dnlycae e,

15 encapsulating material cured product 80 and the support substrate 50 so that it is readily
understood that the encapsulating material cured product 80 is separated from the
support substrate 50.  In the actual encapsulating material-curing/removal step, the
melted immobilizing resin layer 60 adheres to the surface of the encapsulating material
cured product 80 and the surface of the support substrate 50. The encapsulating

20  material cured product 80 and the support substrate 50 illustrated in FIG 6(f4) are
obtained by removing the immobilizing resin layer 60 from the surface of the
encapsulating material cured product 80 and the surface of the support substrate 50 as
described below.

[0202]

25 The encapsulating material cured product 80 may be removed from the support

substrate by an arbitrary method. For example, the encapsulating material cured

product 80 may be removed from the support substrate perpendicularly to the surface of
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sodium netasilicate, or aqueous amonia), a primary amne (e.g.,
et hyl atni ne or n-propylamne), a secondary am ne (e.g., diethylamne
or di-n-propylamne), a tertiary amne (e.g., triethylamne or
met hyl di et hyl am ne) an al cohol am ne (e.g., dinethylethanolam ne or
triethanolamne), or a quatemary ammoniumsalt (e.g., 5
t et ramet hyl ammoni um hydr oxi de or tetraethyl ammoni um hydroxi de), and
an aqueous teoluppdrbsvbetita mme de hymentdifrogn tin segppricpbsiatedydonzntalyf . a
wat er - sol ub) e organi c sol vent such as an al cohol (e.g., mnethanol or

et hanol ) opflidingiheracapaHetinggnaterial swsd erodyeldfuelativsi to thegmfaq& of reayipport
t hod, ddl t had, i i t hod, It i t hod,

or e’ 1|+ kSRR TR G RO Y dT b e PR OB T toottg B9 SRPABE. A
duct i ' the first. i tipng |

Gor e walHeRERl ol bad PRERm R SOAREGH ol Noobit hiushlo iAth B2 | DY

el ectrogi Chﬂﬁfwﬁigzigg resfrl 163rer 60 qwaesﬁgta%gﬁhiface of the eﬂ%sgl%}%ﬁ%th%ﬁ chRYer

92 may be forne an arbitrary For exa

conduct i veplody@R0 D2 R tAR of HeSappdaysubRttid S Aftg iR HBipaklaiech as Cr,
Ti, or Cu. [0216] [11] A resist layer 100 is formed to have openings
in areas i mattialedurivgheinevabstsp, &2 rasiéud @an e dofvehientlyfeebyed $0RAZdm20The
resist layer 100 may be forned using an arbitrary resist material.
For exanpl teatment; eliethicsl treatinamts mpplistiingtivstiowah of te ike.r g isgrefemblerté al
may be used. Wien using a |iquid photosensitjve resist material, a

li quid phoieé'é??—!ﬁél}etf?we?oé@i Plasmadrepisiang @r Byhareicd disatmentusingg PAy acetoe.l i ke

t th ' ti . 92, d vi mask havi
openi nils | HOUTRR M OF B i ot 2 s SRR SR GroRsin LT fovel opec

using a 250§5-6§el oper to formthe resist 100. Wen using a fil mshaped
phot osensi lil ve resist material, a fil mshaped photosensitive resist

is formed by | ayf i o s 1yl V@Y ; i n@gg&ucti-ve

| ayer 92, and ??gﬁg%%pg%a%%lﬁgnilgﬁngdgogggt%gsglgtgg?ﬁi‘fge ga ove to form
the resist{0204. [0218] [12] The conductor 93 is fornmed in each
opening of the resist 100 by plating (FIG VD. 5[0219] A net al
that forns the Avithgdtwr-f@hingstepthatfarrhs £wiragllyyel omilie edcaphidlating
preferable to use copper due to low electrical resistance and a

capabi 13 t ymeterial gued araduet RO obtaigedl byshemgthod (1) or (2) is described below with
reference to FIGS. 7(a) to 7(¢) and FIGS. 8(a) to 8(c).

[0205]
[71  The encapsulating material cured product 80 is disposed so that a side 41 of the
encapsulating material cured product 80 (i.e., the side of the encapsulating material
20 cured product 80 that came in contact with the immobilizing resin layer 60) faces
upward (FIG. 7(a)).
[0206]
[8]  Afirst insulating layer 90 is formed on the side 41 of the encapsulating material
cured product 80 (FIG. 7(b)).
25 [0207] '
The first insulating layer 90 may preferably be formed of an organic resin

composition, such as a photosensitive resin composition that mainly includes a
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[0220] 10 [13] The resist 100 is renoved, and the conductor |ayer 92
is renmoved in an area other than the area in which the conductor 93
Is formed (FIG 8(a)). [0221] The conductive |ayer 92 may be
renoved by an arbitrary nethod. For exanple, the conductive |ayer 92
. may be renoved by reactive ion etching (RIB) or the like so that 15 a

id f ti | .92 I ind i n which
he conductbp tedePER bRt Fap Rt B plbEEB Pk s anduct or 93 i <
e conduc . . . Bnduct or 93 |
R R i R e B T

t hi ckness bLabgfve-tbaBhithahsifle fe g&;mni d tor
93 is nor rgrn)veﬁ;:l*y?o%pItetelly.e 2%?8%% ] [1%]&1%&22?5%8? %Eﬂ?’%@?ﬂ%ﬁl

| ayer 110 bsa pelyamide resiro@\es polybenzoendleaban) Ha okiibfe S(cbllont sdnidddy and
The second insulating layer 110 may be formed of an arbitrary

mat eri af usdsplgtiomduning expesuye andtdavalopriféng egetlontinédhsnitApropgrieayes., 110
may be fornmed in the sanme manner 25as the first insulating |ayer 90.
[0224] [ 1&pssipdsiting empetatyre and mpddes ofielastieitys cand sucdllashadbesiongo ey er
110 in areas in,which bunps, 120 are forned (FIG 8(c)). [0225]

The openi n&?aﬁwhﬁﬁﬁ%?argﬁmogwt%ﬁe second insulating |ayer 110

usi ng an a[d%b§ ary nethod. The openings 111 may be formed in the sane
manner as rn e case 5 of formng the first insulating |ayer 90.

(0220, 1] Trominhaeie Al o R0 14l
10  material cured product 80 by an arbitrary method. For example, the first insulating
layer 90 may be formed by applying the organic resin composition by a spin coating
method using a spinner, a spray coating method using a spray coater, a dipping method,
a printing method, a roll coating method, or the like, and prebaking the organic resin
composition to volatilize the solvent included in the organic resin composition. The
15  viscosity of the organic resin composition may be adjusted by appropriétely diluting the
organic resin composition with a solvent or the like.
[0209]
The organic resin composition is preferably applied so that a final thickness of
0.1 to 30 pm is obtained. If the final thickness is less than 0.1 um, it may be difficult
20 for the encapsulating material cured product 80 to fully function as an insulating film.
If the final thickness exceeds 30 um, it may be difficult to obtain a fine pattern.
Moreover, processing may take time, so that the throughput may decrease. The
prebaking temperature employed when prebaking the organic resin composition is not
particularly limited, but is preferably 50 to 150°C, and particularly preferably 60 to
25  130°C.
[0210]

[9)  The first insulating layer 90 is exposed and developed to form openings 91 at
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10The bunps 120 may be fornmed of an arbitrary material. It is
preferable that the bunps 120 be forned of an alloy of at |east two
metals selected fromthe group consisting of tin (Sn), |ead (Pb),
silver (Ag), bismuth (Bi), indium(ln), zinc (Zn), nickel (N),
antinmony (Sb), iron (Fe), alum num (Al'), gold (Au), germanium (Ce),
and copper (Cu), or be formed of tin. It is preferable that the bunps
120 be f or FeHtiess caresBanding tytha wuminals (ued ilnstraind Pphefyawings)kof tsh- Bi
alloy (lead-free allay) n-Ag-Cu alloy, an Sn-In alloy, or an
Sn- Ag allo?b9§¥?%auﬁéééﬁﬁfg ‘the nelting temperature and the
nechanicalggﬁﬁﬁerties. [ 0228] The bunps 120 may be forned by an
arbitrary d. For exanple, the 20 bunps 120 may be fornmed by
appl yi ng a past : : o

openi ngs 111 ofgf%%ﬁ%%%%h%h%ﬁgg?% |ﬁ%°$?ﬂ%?f%%kg¥ys rg%%gﬁégﬁ?F S@br

the Iike, ﬂi&%oﬁﬁb&-@?& bR&todehgtiRaRtif chRpasitha! il 8scHBd RW¥vS Y SRR acBhic
pl acing a solder ball forned of an Sn alloy in the openings 111 of

t he secondrdysstelapplisdgo teyfem foidkd aphe sticapsufdtinX niaseriapghddagdodiet BBeia a

sol der ball, and subjecting each solder ball to a solder refl ow
system 25mpgo@@g an exposuresysiemye.gh siepti); es eXpobisad alessindtah @nexposed area
encapsul ating material cured product 80 on which the wiring |ayer has
been f or ne#reiermeds c Fhpdigzoguingle conuupdsludedia thourexpssed gey)s ipgpduble

8(e). [0230 7] The.encapsul ating materjal cured product.80 on

\M(wi lh Ehe m&éfé% HSSPORERD fvaflﬁf‘é (e odhe fey P?rcﬁsgé t@%@é%’fm@(’d)
and 8(e)). . . The encapsulatin t.erial gured, prQduct 80
Ty bolt ouih 8B blmide resin 1% pENABRRNLAN (0 IR BaibfeSih. PIBRLTE PP

of el ectrogig, Hﬁnﬁﬁéccﬁﬂmuﬁd Rlcttadd intile Qpoflaseds cﬂl@{nﬁaﬂ?Eﬁaﬁ% giutetf@ﬂi

. . (5]
differ in function can be Incorporated in one electroni ¢ device 30 by

di ci ng t headgifearssy il HebénERdohibicik tEddeRslopdrOBURAt d@Qoia SIRORELAY to a
plurality of electronic 10 parts 40. In this case, the performance of

t he el ect rpminotedevTieo@bingadl tan berfpimmeded. difsOR 3R] and hen@mgahs etakedg
mat erial cured product 80 may be diced by an arbitrary method. For
exanpl e, t#es WHizingshe differegenmtselubiity oatwesh the edhosd 86 avd pnixpostidoec.
usi ng [0212] ‘

The exposure method is not particularly limited. For example, a mask having’
openings at positions corresponding to the openings 91 may be aligned with the first
insulating layer 90, and actinic rays such as X-rays, electron beams, ultraviolet rays, or
visible rays may be applied. The wavelength of the actinic rays is preferably 200 to

20 500nm. It is preferable to use an i-line or a g-line.
[0213]

The openings 91 are obtained by removing (dissolving) the exposed area using
the developer.  The developer is not particularly limited. Examples of the developer
include a solvent and an alkaline aqueous solution. It is preferable to use an alkaline

25  aqueous solution that has a small environmental impact. Examples of the alkaline

aqueous solution include an aqueous solution of an alkali such as an inorganic alkali

(e.g., sodium hydroxide, potassium hydroxide, sodium carbonate, sodium silicate,
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| a laser or a dicing saw. It is preferable to dice the encapsul ating
material cured product 15 80 using a dicing saw since the

encapsul ating material cured product 80 can be diced easily. [0233]
Since the el ectronic device 30 thus obtained allows wires to be
provi ded outside the outer edge of the electronic parts 40 to

i ncrease the nunber of 110 wires, it is 20 possible to inprove the
per f or manc eodatin metasticaiet erauivenns eminorial @ prigiancaninh ée.¢.hethylaing or
deconposabl e i mohilizing resin |ayer 60 is used when i mobilizing
the el ect r BIFERPYERAS, 2 8rcBplarhanias (fobr dicthylpminesr di-gpropylaming) critsrtisty t he
i mmobi |i zing.resin_| r .60 rarely. adheres to t si.de 41 of the
encapsul at %‘ﬂﬁ‘eﬁ%emeﬁﬁ%?%af %?tgﬂé@&y%@m?ﬁpélcﬂgﬁé‘?”ﬁ(eﬁossi ble to
provi de a ki | i.abl e el. :c~devi ce 30. 250234 t hod of
pr oduci ng Eeﬁlll“'r%c ﬁ%ﬁﬁgiag% %@h%g&cr{?gagdelﬁe Y %tae%laEeﬁbag Zr'%‘[tﬁ‘ﬁ'tug“#sﬁ%/%ed‘?‘t ed

el ectrogqic L Pt I tl:b' rﬁlﬁﬂz‘&ﬁﬁ' + '

r ef eregsge ‘g{eﬁf&ﬁé}ﬂ%ﬁl&ﬁiﬁ'& [18%%?%% tgt%agp t a_Ef m)u%? go%ﬁgj’ g#&eé(:“%&rqg%?ué
devi ce 30 @utidh@bsiddttyatiding 8@ akprépHaR ahfoudf oft \Rarel- U ORmidvee 30
is connected to the wiring circuit 19 fornmed on the interposer 20
(FIG 1). $ikcb2asa alcohol (ekgp.ahethammporifharal) obe sufintacioabe dove Bquedhy i Ng
circuit 19 by an arbitrary nethod. For exanple, when at |east the
surface of sodion. béspraygnathpdps puddirorethpd. lan dmmetsiberméthyds an uldasnnid s
applied to each bynp. 18, and the el ectronic device 30 is placed on
the i nt er pBEBpd: 2 thedike may beassd asthprlergopmentargiendds to the wiring

ci rcui %0 19 g‘ad then subjected to a 10sol der refl ow device. The

el ectr ice 30 and the interposer 20 are electrically connected

due 1o bonghng DEsEERCSREROPH T 1 0fhebASe YLl Ay TH L od Fne P C)

The el ectron evi ce package us “obtaine
surface of the openings 91, and the terminals of the electronic parts 40 (FIG, 7(d)).

[0215]

The conductive layer 92 may be formed by an arbitrary method.  For example,

15 the conductive layer 92 may be formed by spuittering a metal such as Cr, Ti, or Cu.
[0216]

[11]  Aresist layer 100 is formed to have openings in areas in which conductors 93
are formed (FIG. 7(e)).
[0217]

20 The resist layer 100 may be formed using an arbitrary resist material. For
example, a liquid or film-shaped photosensitive resist material may be used. When
using a liquid photosensitive resist material, a lignid photosensitive resist is formed by
screen printing or the like to cover the entire conductive layer 92, exposed via a mask
having openings in areas where the conductors 93 are formed, and developed using a

25  developer to form the resist 100. ‘When using a film-shaped photosensitive resist
material, a film-shaped photosensitive resist is formed by laminating or the like to cover

the entire conductive layer 92, and subjected to the same steps as described above to
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15 EXAMPLES [0237] Example 1 Synthesis of pol ycarbonate A reaction
vessel was charged with 30.43 g (0.262 nol) of 1, 3-cycl ohexanedi ol,
20 23.02 g (0.147 nol) of endo, endo- 2, 3- nor bomanedi net hanol, 84.63 ¢
(0.395 nol) of diphenyl carbonate, and 0.0163 g (0.0021 nol) of

{ lithium carbonate. The reaction vessel was imersed in a heating bath
heated at 120C_in a nitrogen atnosphere. The raw materials were

di ssol ved ifermtheteséty@ht with stirring, and the solution was stirred
for a furt?&% i hours (first step). After reducing the pressure

i nside the 8ttion vessel to 25 10 kPa, the solution was stirred at

120C for 1 ur ecand step).. After reducin he pressure inside the
reaction vé{s)zjel T@occﬁl. ggf”i:%:lg)f‘frﬁ’(?d%?% PB‘??J%%%? fepistelfOdy pidfiog(Flgy 1. 5
hours (thi @)_step). After increasing the tenperature of the heating
bath to 18 over about 30 minutes while maintaining the pressure

! inside gshefggertion vessel at 0.5 IcPa, the solution was stirred at
180C for 1 hour (fourth step). Note that phenol produced in the

second to fourtAnsdta it Vsass aioad @t @ ®s iy RphRulbAR Glies "I?ﬁ%?éferaﬁ@ter
returning the pressure inside the reaction vessel  to normal “pressure,

600 m 5 ofo usetorpy ductbilovaplewrisal achiitahics andi epabiltey tb erdEOEY §lenal The
solution of the product was added dropwise to 6.0 1 of a m xture of
isopropanoﬁw%d water (=9/1 (v/v)) with stirring. The resulting
pr eci pi tat@ 5\&5 coll ected by suction filtration, washed with 3.0 1 of
a mxture QF sopropanol and water (-9/1 (v/v)), and collected by

or 18 hours] sftigess IR BiReb e fRuionerensg iorrgvel man aca
pol ycar bo i Wt - | X rhonat e
resin/ endoﬁ?)%lt%aglg?‘g%@%ene 8%#‘3%?\13 g%?égllsn?&n%@{é%&asﬁon of tenporary

i mobi |i zippgziyat eri al 100.0 g of the polycarbonate resin and 2.0
g of a photoacid generator "GSID26-1" (manufactured by BASF Japan

Ltd.) were di sSh¢v@duttiveldBr 02 ehaPlhbe removed by an arbitrary method. For-example,

the conductive layer 92 may be removed by reactive ion etching (RIE) or the like so that

15 aresidue of the conductive layer 92 rarely remain in an area in which the conductor 93
is not formed. The thickness of the conductor 93 is reduced when removing the
conductive layer 92 by reactive ion etching or the like. However, since the conductor
93 is formed to have a thickness larger than that of the conductive layer 92, the
conductor 93 is nor removed completely.

20 [0222]
[14] A second insulating layer 110 is formed to cover the conductor 93 (FIG 8(b)).
[0223]

The second insulating layer 110 may be formed of an arbitrary material using an

arbitrary method. The second insulating layer 110 may be formed in the same manner
25  asthe first insulating layer 90.
[0224]

[15]  Openings 111 are formed in the second insulating layer 110 in areas in which
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15 y-butyrol actone to prepare a tenporary i mobilizing materi al
havi ng a resin conponent concentration of 33 wt% Production of
i electronic part The tenporary imobilizing material was spin-coated
l'onto a glass wafer (dianeter. 200 nm), and soft-baked at 120C for 5
i mnutes and at 220C for .5 mnutes 20 in air to obtain a tenporary
i mobi lizing material |ayer having a thickness of 5 um A bare
silicon chibymps &4t forgdgFKpB(@) dt h: 10 5 mm thi ckness: 725 um) was
immbilizei0 the tenporary imobilizing material |ayer by applying
a | oad of ﬁgﬂ for 3 seconds at 140C using a flip-chip bonder

("FCB3" manuf ac d by Panasoni¢c Corporation). A encapsulating resin
(" EME- 7730" manu ‘Ea@'t’e&’téé Iﬁﬂmgnﬁ? f"&'ﬁﬁé g)s‘il%%ﬁ?@ﬁ ipglgging layer 410 usjpgsan

mol ded on thg.£0i d ry.J biljzi materi al l.ayer

usi ng a conpr eﬁg?}%ﬁﬁﬁbl gﬁ%%ﬁegn%%%ﬁeﬁ@%% ec{ ]ﬁéﬁl‘%ﬁ?ﬂeﬂ’é@?%”fs 1R HE B p
was cover edf mrhhgtihefifneansideabisngor €sin. The encapsul ating resin was
nol ded at a tenperature of 25C 7 hours under a pressure of 3.9 Mra.
The encaps{0286] ng resin was then cured at 175C for 8 hours in air to
obtain a encapsulating resin cured product. An i-line was

appl i ed tolkShe Thetimgisd 26 fretfhenal iasie opahiaps 111 e teesnakandlating layer
immobi lizing material, and the encapsul ating resin cured product

t hrough th HKa3@)wafer at a dose of 2000 nilcn2 (i-line). The

| am nat e mgﬁ,ﬂlaced bet ween heating plates (150C), and sucked under
vacuum The&8 capsul ating resin cured product was then horizontally

l'id 3 m t h | at i resin, d duct
rom the gl ass aRpes AT BBY B oReial Al i tan oA ainC HASHF AP bHaSe n
d s 3k ' | th
encapsul ot a0 Ph e e M T B RTRKER Pk RRR O Bt

y-but yrol aghanengdrtinTsi, [d e)Wilvly GURiAen (NPT iy ARRL GBI LITY

[ 0238] According to the enmbodinents o vént 1 on,

to producel), isimadi(Sby, it (Fe) ulinRemqheckse AR, B&Miafiind (TRY, Rl T >

di spl acenent of electronic parts, and prevents a situation In Ich a
resi due of(Cah onbihissinodof tay erlt iaghhedferelle tmt the dnmpp $20 8t foRged it arSnalloy
cured product in which the electronic parts are disposed. Therefore,
an el eBt r sHriasq@finced YloyramingBi 2llelyi(bebdfiee gllayhmniSa- A Caiatiey an3@-In

REFERENCE Sl GNS LL ST [ 0239] . 10El ectroni ¢ devi ce package
aﬁoy, or an n-Ag[a?loy telkmg account otQ the melting tempe?aune agd the mechanical

properties.

[0228]

The bumps 120 may be formed by an arbitrary method. For example, the
20 bumps 120 may be formed by applying a paste that mainly includes an Sn alloy and flux
to the openings 111 of the second insulating film 110 by screen printing or the like, and
subjecting the paste to a solder reflow system, or placing a solder ball formed of an Sn
alloy in the openings 111 of the second insulating layer 110, applying flux is applied to
each solder ball, and subjecting each solder ball to a solder reflow system.
25 [0229]
A step that dices (divides) the encapsulating material cured product 80 on which

the wiring layer has been formed is described below with reference to FIGS. 8(d) and

73




! 11Sem conduct or chi p 12Functional surface 2513Encapsul ati ng' section

14Fi r st

insulating film15Via hole 16Conductor |ayer 17Second

insulating film 18Bunp 19Wring circuit 5 20l nterposer 30El ectronic
devi ce 40El ectronic part 41Side 42Space formed between adj acent
el ectronic parts 10 50Support substrate 60l nmobilizing resin |ayer

16

i5

20

25

8(e).

[0230]

[17]  The encapsulating material cured product 80 on which the bumps 120 have been
formed are divided (diced) (FIGS. 8(d) and §(e)).

[0231]

The encapsulating material cured product 80 may be diced corresponding to
each electronic part 40 or a plurality of electronic parts 40. A plurality of electronic
parts 40 that differ in function can be incorporated in one electronic device 30 by dicing
the encapsulating material cured product 80 corresponding to a plurality of electronic
parts 40. In this case, the performance of the electronic device 30 can be improved.
[0232]

The encapsulating material cured product 80 may be diced by an arbitrary
method.  For example, the encapsulating material cured product 80 may be diced using
a laser or a dicing saw. It is preferable to dice the encapsulating material cured product
80 using a dicing saw since the encapsulating material cured product 80 can be diced
easily.

[0233]

Since the electronic device 30 thus obtained allows wites to be provided outside
the outer edge of the electronié parts 40 to increase the number of I/O wires, it is
possible to improve the performance of the electronic device 30.  Since the thermally
decomfosable immobilizing resin layer 60 is used when immobilizing the electronic
parts 40 on the support substrate 50, a residue of the immobilizing resin layer 60 rarely
adheres to the side 41 of the encapsulating material cured product 80. This makes it
possible to provide a highly reliable electronic device 30.

[0234]
Method of producing electronic device package

A step that mounts the diced electronic device 30 on the substrate is described

74



| 70Encapsul ating material |ayer 71Encapsul ating material cured product
| ayer 80Encapsul ating material cured product 1590First insulating

| ayer 910peni ng 92Conductive | ayer 93Conductor 100Resi st | ayer
20110Second insul ating layer 111Cpening 120 Bunp CLAMS 1. A nethod of

produci ng an el ectronic device conprising: ~an i mobi lizing
resin layer-formng step that includes formng an immbilizing 5
resin | ayebelow witlsigiarence toFlGlsupport substrate; an el ectronic

art-inmobi| j.zi step that includes dispgosing a plurality of
ol ect r oni ¢ IL%lr LR Seh dhof WP T eAgoRe dFcq 30 tha yibstrate. cachstmel

formed bet n _adj acent .electraoni r{s_anong t.h lurality,of

el ect r oni c\eﬁgﬁﬁtcgec#%mf ﬁ?ﬂ%\’l %%ilﬁgonflﬁéecg%&ﬁ%w C%Fméf%&?ﬁfﬁ?rb FHEBOKA

t he supporéosﬁ@hrate via the immobilizing resin layer; 10 a
encapsul ating matérial |ayer-formng step that includes covering the
pluralisy edo3sjectronic parts with a encapsulating material to forma
encapsul ating material |layer on the imobilizing resin |ayer and the
plurality of el Eshrbamipc 8padyti®;connected to the wiring circuit 19 by an arbitrary method.

For example, when at Jeast the surface of each bump 18 is provided with a solder layer,
flux is applied to each bump 18, and the electronic device 30 is placed on the interpoéer
20 so that each bump 18 corresponds to the wiring circuit 19, and then subjected to a

10 solder reflow device. The electronic device 30 and the interposer 20 are electrically
connected due to bonding between each bump 18 and the wiring circuit 19.
[0236]

The electronic device package 10 is thus obtained.

15 EXAMPLES
[0237]
Example 1
Synthesis of polycarbonate
A reaction vessel was charged with 30.43 g (0.262 mol) of 1,3-cyclohexanediol,
20 23.02 g (0.147 mol) of endo,endo-2,3-norbornanedimethanol, 84.63 g (0.395 mol) of
diphenyl carbonate, and 0.0163 g (0.0021 mol) of lithium carbonate. The reaction
vessel was immersed in a heating bath heated at 120°C in a nitrogen atmosphere. The
raw materials were dissolved in the solvent with stirring, and the solution was stirred for
a further 2 hours (first step). After reducing the pressure inside the reaction vessel to
25 10 kPa, the solution was stirred at 120°C for 1 hour (second step).  After reducing the
pressure inside the reaction vessel to 0.5 kPa, the solution was stirred at 120°C for 1.5

hours (third step).  After increasing the temperature of the heating bath to 180°C over
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a encapsul ating material-curing step that includes curing the
encapsul ating material by heating the encapsulating material to
obtain a encapsulating material cured 15 product which is supported
on the support substrate and in which the plurality of electronic
parts are disposed; and a renoval step that includes renoving
t he encapsul ating materjal cured product supported on the support
substrate PPOIE’Y RENKeRIWElmaipiipingdhepressure insid the reastery essed peld kPa,

ooty e B SRR St TR R Sl Bkt
substrate. _ f : | _ |
v v hooh8 gh@nh i NS ep€ndd WalEhER RoBl mPIAMIE AT © ST O S
renoving the enﬁﬁ&%ﬁ%@&%ﬁﬁé ﬁkid@ﬁfeeigac?ig? Qéﬁawgﬁo%aggﬁg%aﬁyéwrt

substrate by heating the i ilizing resin layer tot
deconpose shemilyaRiFirkh 5afgddee & dsdoB)ehe proddt. THE: SFREBAES @F pRyaastuedsng
an el ectronic device according to claim1, wherei n the renoval
st ep i ncl ualidsd dppivseng 6 8d toif ¥ exiemerofysopmypand] and tatei (asvibivii) zivitig stirisg.n
| ayer, and renoving the encapsul ating material cured product fromthe
support subttiesuldngyyre¢ipigate wes edllectedipppictipn filigtiom svashddayidy 3.0 dof a
thermal |y deconpgse 5 the imobili zi G/% resin_|layer. 4. The nmethod of

[

produci ng BRUEE SESPHRPROH REer{THa (Wi Hgandsollpgiedbysuction filtraigrar ei n
th | st incl. i i to th
o T vima’ ErPA R PR Ak A PR AL A M e

d t ti h
b 1 o e 8 SR B Ao AP RSB e B8R ch e pubongee
The et hodeQh/eRIRHIGHIoRheRuBohd:O sy devi ce according to any one of

clains 1 to 4, 15wherein a tenperaturé at which the encapsul ating

materi al  iBepe@ioRd idinjofay ieebiEdnatdangiamat eri al -curing step is | ower
than a tenperature at which the immobilizing resin layer is heated in
t he renoval st 0.0 g of the polycarbonate resin and 2.0 g of a photoacid generator ‘

“GSID26-1" (manufactured by BASF Japan 1td.) were dissolved in 198.0 g of

15 y-butyrolactone to prepare a temporary immobilizing material having a resin component
concentration of 33 wt%.
Production of electronic part

The temporary immobilizing material was spin-coated onto a glass wafer

(diameter: 200 mm), and soft-baked at 120°C for 5 minutes and at 220°C for 5 minutes

20 in air to obtain a temporary immobilizing material layer having a thickness of 5 pm. A
bare silicon chip (length: 10.5 mm, width: 10.5 mm, thickness: 725 um) was
immobilized on the temporary immobilizing material layer by applying a load of 1 kgf
for 3 seconds at 140°C using a flip-chip bonder (“FCB3” manufactured by Panasonic
Corporation). A encapsulating resin (“EME-7730" manufactured by Sumitomo

25  Bakelite Co., Ltd.) was molded on the chip and the temporary immobilizing material
layer using a compression molding machine so that the entirety of the chip was covered

with the encapsulafing resin.  The encapsulating resin was molded at a temperature of
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6. The nethod of producing an electronic device according to claim3
or 4, 20wherein the tenperature at mhichzggg ingnb%LizinghrSS|p | ayer
is heated in the renoval step is 130 to ' . e nethod o
produci ng an el ectronic device according to claim4, wherein the
i mobi l'izing resin layer to which the active energy rays have been
ToEhR G JBSU s e s Mo e o
i mrobi | zi Jesip layer-formng step that includes form ng an
G Ao imhin A gt ST
el ectronic partinmobilizin i
of electronic pé???ﬁgﬁlaf ﬁ@a@ﬁfﬁﬁ?ﬁ@pﬂ@oﬁ@gg 53 ‘ﬁ%lﬁlﬁ H’?ﬁe’?ﬁi’i‘i’ryal 'S'Pacef
is forned ' ' . rality o
eIectronicﬂgggﬁggﬁgngﬂﬁggl .?@eﬁﬁﬁ&g¥ﬁ%§€$§§§%f5§ eé??%#&gﬁ%é?ﬁs on
the suppor tafet Bt dak 8 Y00B thid@n (N | TEL RehifRS A H1A%A between hedfing
encapsul ating material |layer-formng step that 1ncludes coveri n;ﬁ t he

lurality plates|(BOC) BTSRRI Erd abnan. € MURREEE patikfiey Bk Rided brddactfism a
gncapsulgt?ng Eatef?al | ayer on the innnbilig?ngﬂgisin Iaygr and the
plurality thnbbmentabpistd per B spinamstoréacenbapsapsailiting resin cured product
mat eri al -curing/renoval step that includes curing the encapsul ating
mat eri al  bifordhg ey wae: eAcedugirempinins en therdnaspstlstingresinreuzed product
encapsul at i terial cured product which is supported on the
support su ElaSSIRCY Was AP Pd By drgieryng the W%PSL&%@?%%%@@W are
di sposed, a [ enVvi th ncapsul atin terial. cured product from
t he suggor?n%g%%%?srsﬁ , Iigﬁqg’r@ﬁ%%[ﬂ:‘s{é{%i%%ﬁﬁ}b%aﬁ'lng‘curi ng/ r enoval

step renoving the encapsul ating

INDUSTRIAL APPLICABILITY
[0238]
According to the embodiments of the invention, it is possible to produce a
15 redistribution-type electronic device that prevents displacement of electronic parts, and
prevents a situation in which a residue of an adhesive layer adheres to a encapsulating
material cured product in which the electronic parts are disposed. Therefore, an

electronic device with high reliability can be obtained.

20 REFERENCE SIGNS LIST
[0239]
10 Electronic device package
11 Semiconductor chip
12 Functional surface

25 13 Encapsulating sectio.n
14 First insulating film
15 Via hole

77



mat erial cured product fromthe support substrate by reducing a

i mol ecul ar weight of a resin included in the imuobilizing resin |ayer.
1 9. The nethod of producing an el ectronic device according to claim 8,
20wherei n the encapsul ating material -curing/renoval step includes
removi ng the encapsul ating material cured product fromthe support
substrate by heating the immobilizing resin layer to thermally
deconpose tlRe i f9B®ictdrZayey resin layer. 10. The nethod of produci ng
an electroth ggvic .accarding to claim8, 25wherein the

encapsul at itdg naE©Rf Asvatipg B r enoval step includes appl ying active
energy rays to the immobilizing resin |ayer, and renoving the
encapsulatiﬁg | t&Pi al cured product fromthe support substrate by
heat i ng thqgimnﬁﬂﬁéahﬂg resin layer to thernmally deconpose the
imobi lizing resin Tayer. 11. The nethod of producing an electronic
devi ce accopdi nfdrfose} @l M 8, wherein the encapsul ating

mat eri al -curi ng/ renoval step includes applying active 5 energy rays
to the i nmbi | i Biettgpnicedavivel ayer, and renovi ng the encapsul ating

mat eri al cured product fromthe support substrate by heating the

i mobi 1§ 7i 4Y r eBleetrdngywrt to nelt the i mobilizing resin layer. 12.
The net hod of producing an el ectronic device according to claim 10 or
11, 10wher#l n t¥i€etenperature at which the encapsul ating material and

t he innnbi%ézin resin | ayer are heated in the encapsul ating
mat eri al - ctfr i ng?H2e fd bgtwpen adjapen elestroioparts1 3. The net hod of

pr oduci hg electroni.c,_device according to claim1ll, 15wherein the
i mobi :u?zi%cg resgulpgol %ﬁ}]g?‘%?o whi ch the active energy rays have been

60 Immobilizing resin layer

70 Encapsulating material layer

71 Encapsulating material cured product layer

80 Encapsulating material cured product
15 90 First insulating layer

a1 Opening

92 Conductive layer

93 Conductor

100  Restst layer
20 110  Second insulating layer

111 Opening

120 Bump
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applied has a nelt viscosity at 180C of 0.01 to 100 Pas. 14.The

met hod of producing an el ectronic device according to any one of
clains 1 to 13, further conprising: 20a wiring |layer-formng step
that includes formng a wiring layer on a side of the encapsul ating

: material cured product on which the plurality of electronic parts are
exposed to obtain the encapsulating material cured product on which
the wiring layer is formed. 2515. TheCh#&tM8d of produci ng an

el ectroni c device according to claim 14, further conprising: a dicing
step that includes dicing the encapsul ating material cured product on

which the wiring layer is formed..16. .The.net hod of producing an

el ect r oni cviﬁdevi %@%ﬁ%%?fd)lr?ém% ap eleciionic dVicRFOMRRERE n t he

i rmobi |i zi ng regj ¥ ELind 3 . eS| at (decreases i.n thernmal 5
deconposi ti on t%&ngg%lat ur eé%%hﬁ%?g%e@%s% %%‘%cr%u% oy D?IBE%OZ’%% a

phot oackd BaRFLA:Qh alshiFiceBeR e HoRSuBR-ASI d upon application of the
active energy rays or a photobase gtherator that generates a base

upon appl i cati o eléctiohi® pastimvwebiieioOyey BitSnclddés dikpesintet fedigf of
produci ng an el ectronic device according to claim4 or 11, I0wherein
t he i mobi kleetrange pazision thedyanobilimig dsis layer wathat atspadte idfemedba®edm
nelting tenperature in the presence of an acid or a base, and a

phot oaci d %Wﬂh@lmmﬁﬂg@n@m&ﬂléﬁmmﬂi%@ﬁ alecrpunin vapploiimatobdize tfe t he
active ener r aa/%ﬂor a phot ob&se generator that generates a base
upon appl i PHAGROlAectipmc garts ¢ruthe suipgy sebirate viathg inmrebilising sgindayer;

pr OdUC'I(S1 g an el & gi}cg;())srﬁi g(gj Tbtefial ﬁ)(r:e%— onndlinn sttel? thgi! i%cl:lggle]é%o%rin]gzd’le plurality

of electronic parts with a encapsulating material to form a encapsulating material layer
on the immobilizing resin layer and the plurality of electronic parts;
a encapstﬂating material-curing step that includes curing the encapsulating
material by heating the encapsulating material to obtain a encapsulating material cured
15 product which is supported on the support substrate and in which the plurality of
electronic parts are disposed; and
a removal step that includes removing the encapsulating material cured product
supported on the support substrate from the support subsﬁ'ate,
the removal step removing the encapsulating material cured product from the
20 support substrate by reducing a molecular weight of a resin included in the

immobilizing resin layer.

2. The method of producing an electronic device according to claim 1,
wherein the removal step includes removing the encapsulating material cured
25  product from the support substrate by heating the immobilizing resin layer to thermally

decompose the immobilizing resin layer.
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. wherein the resin is a polycarbonate resin. 19. The nmethod of
producing an el ectronic device according to claim18, wherein the

pol ycarbonate resin includes a carbonate structural unit that .
includes 20at least two cyclic structures. 20. An electronic device
produced by the nethod of producing an electronic device according to
any one of claims 1 to 19. 25 21. A nethod of producing an el ectronic
devi ce pacRage dbemetboil nfjpnodunitg anelédienitideeide ancorlpsith aliimg, mat eri al .
cured product according to claim15 on a substrate. 22.An electronic
devi ce package phergircherempvelistepincindeg applying ectinsienergnrayetiaethtr oni c

[ accor di to ¢laim 21, . i
device pac Iﬁ%%gb 1%%,8 reqs%nquer, ang{ removing the encapsulating material cured product from

the support substrate by heating the immobilizing resin layer to thermally decompose

5  the immobilizing resin layer.

4, The method of producing an electronic device according to claim 1,
wherein the removal step includes applying active energy rays to the
immobilizing resin layer, and removing the encapsulating material cured product from
10 the support substrate by heating the immobilizing resin layer to melt the immobilizing

- resin layer.

5. The method of producing an electronic device according to any one of claims 1
to 4,

15 wherein a temperature at which the encapsulating material is heated in the
encapsulating material-curing step is lower than a temperature at which the

immobilizing resin layer is heated in the removal step.
6. The method of producing an electronic device according to claim 3 or 4,
20 wherein the temperature at which the immobilizing resin layer is heated in the
removal step is 130 to 200°C.
7. The method of producing an electronic device according to claim 4,
wherein the immobilizing resin layer to which the active enersy rays have been

25  applied has a melt viscosity at 180°C of 0.01 to 100 Pa-s.

8. A method of producing an electronic device comprising:
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an immobilizing resin layer-forming step that includes forming an immobilizing
resin layer on a surface of a support substrate;

an electronic part-immobilizing step that includes disposing a plurality of
electronic parts on the immobilizing resin layer so that a space is formed between
adjacent electronic parts amang the plurality of electronic parts to immobilize the
plurality of electronic parts on the support substrate via the immobilizing resin layer;

a encapsulating material layer-forming step that includes covering the plurality
of electronic parts with a encapsulating material to form a encapsulating material layer
on the immobilizing resin layer and the plurality of electronic parté; and

a encapsulating material-curing/removal step that includes curing the
encapsulating material by heating the encapsulating material to obtain a encapsulating
material cured product which is supported on the support substrate and in which the
plurality of electronic parts are disposed, and removing the encapsulating material cured
product from the support substrate,

the encapsulating material-curing/removal step removing the encapsulating
material cured product from the support substrate by reducing a molecular weight of a

resin included in the immobilizing resin layer.

9. The method of producing an electronic device according to claim 8,
wherein the encapsulating material-curing/removal step includes removing the
encapsulating material cured product from the support substrate by heating the

immobilizing resin layer to thermally decompose the immobilizing tesin layer.

10.  The method of producing an electronic device according to claim 8,
wherein the encapsulating material-curing/removal step includes applying active
energy rays to the immobilizing resin layer, and removing the encapsulating material

cured product from the support substrate by heating the immobilizing resin layer to
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thermally decompose the immobilizing resin layer.

11.  The method of producing an electronic device according to claim 8,

wherein the encapsulating material-curing/removal step includes applying active
energy rays to the immobilizing resin layer, and removing the encapsulating material
cured product from the support substrate by heating the immobilizing resin layer to melt

the immobilizing resin layer.

12, The method of producing an electronic device according to claim 10 or 11,
wherein the temperature at which the encapsulating material and the
immobilizing resin layer are heated in the encapsulating material-curing/removal step is

130 10 200°C.

13.  The method of producing an electronic device according to claim 11,
wherein the immobilizing resin layer to which the active energy rays have been

applied has a melt viscosity at 180°C of 0.01 to 100 Pa-s.

14, The method of producing an electronic device according to any one of claims 1
to 13, further comprising:

a wiring layer-forming step that includes forming a wiring layer on a side of the
encapsulating material cured product on which the plurality of electronic parts are
exposed to obtain the encapsulating material cured product on which the wiring layer is

formed.
15.  The method of producing an electronic device according to claim 14, further

comprising:

a dicing step that includes dicing the encapsulating material cured product on
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which the wiring layer is formed.

16.  The method of producing an electronic device according to claim 3 or 10,
wherein the immobilizing resin layer includes a resin that decreases in thermal

decomposition temperature in the presence of an acid or a base, and a photoacid

generator that generates an acid upon application of the active energy rays or a

photobase generator that generates a base upon application of the active energy rays.

7. The method of producing an electronic device according to claim 4 or 11,

wherein the immobilizing resin layer includes a resin that decreases in melting

temperature in the presence of an acid or a base, and a photoacid generator that

generates an acid upon application of the active energy rays or a photobase generator

that generates a base upon applicatioh of the active energy rays.

18.  The method of producing an electronic device according to claim 16 or 17,

wherein the resin is a polycarbonate resin.

19.  The method of producing an electronic device according to claim 18,
wherein the polycarbonate resin includes a carbonate structural unit that includes

at least two cyclic structures.

20.  An electronic device produced by the method of producing an electronic device

according to any one of claims 1 to 19.

21.  Amethod of producing an electronic device package comprising mounting the

diced encapsulating material cured product according to claim 15 on a substrate.




22.  Anelectronic device package produced by the method of producing an

electronic device package according to claim 21.
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