SPECI FI CATI ON MANUFACTURI NG METHOD FOR SEM CONDUCTOR DEVI CE FI ELD OF THE

| NVENTI ON [0001) 5 The present invention relates to a nethod of producing a
sem conduct or device having a structure wherein a sem conductor chip is
mounted on a wiring circuit substraFECERECAEANed with a resin. BACKGROUND
OF THE | NVENTI ON 10vpR062¢TurING MESEODCOOW Ugiaicopbeoent soherzei nafter al so
sinply referred to as "elenents") configured with various sem conduct or
materials such as |Cs preparedFE%?“?ﬁgPFéi'I SHVERTE@bnduct ors and organi ¢ EL
el enent s preparned usi ng organi ¢ sem conductors are usually 15 produced by
repeatedly form ?%ta mat ri x, of rrultigle el enent s onl&a \S%Ier substrate, then
di ci ng the subst¥%t BTFRTS i MYStd0a1 FeEMiConduét BE "o g8 P85 rBfetred to
asI barle cmemﬁ):onﬁeeg&}. deﬂritc:éeh@i(ph@][@td@;;d@ﬁk@%h@rdﬁaf @(rj s%hib&bﬁ@ﬁ@tcgtaw ng
mul ti ple 2Q ,sem conductor el enents fojned thereon re-dici state) is

ot er Ped (055 LeaPQuh Ebriuct B haF oot Cithia “HPS Che LA CORLEH LT 2

soneti nes =dgipl.y referred to as a "chip". In recent years, there has
been the trend toward increased use of methods of connecting (nounting) a
chip to (on) an 25 external %%%WrBEiT%W@F@NMi | e the conduct or
portioneof[dd@€Iwi ring circuit substrate corresponds to the el ectrode
position of the chi. .0.,_ flip chip,bonding. An,external wrin ircuit
Bubst rate i ncl uded Bobfidian ABebPal T o B ans 1o B s S5 EL R Gt her
with a chigy “@icopdtsdr yeaifigurtd30i substmiate tembawelrmny etheriglenents
nmount ed theurc%ogsaggst hree Iairk%. usi Siiinco%onn%gti ng, %Oc@ %n%nd a_Ci rg%iht
substrate T0r packaged. ta flexXibl'e WA & eurt substy ate W PA™" cont act
poi nt, knasremestanpraperqguosernngi srgamet isws.contier poseditcheisebéiween (JP- A-
35 200%33%3%%§me%F5§k%ggéﬁééﬁggkbrégggiinmtrix of multiple elements on a

wafer substrate, then dicing the substrate into individual

semiconductor chips (alsc referred to as bare chips).
[0003]
In the explanation below, a wafer substrate having multiple
20 semiconductor elements formed thereon (pre-dicing state) is
referred to as “a semiconductor wafer”, and a semiccnductor chip
is sometimes simply referred to as a “chip”.
In recent years, there has been the trend toward increased
use of methods cof connecting {(mounting) a chip teo (eon) an
25 external wiring circuit substrate while the conductor porticon of
the wiring circuit substrate corresponds to the electrode
position of the chip (e.g., flip chip bonding). A&n external
wiring circuit substrate includes a circuit substrate for a
package to be sealed together with a chip, an oxdinary circuit
3¢ substrate to have many other elements mounted therson and the
like.
In connecting a chip and a circuit substrate for packages,
a flexible wiring circuit substrate with a contact point, known
as an interposer, is sometimes interposed therebetween (JP-A~
35 2000-348198, Jp-A-2001-44589).
[0004)
The above-described flexible wiring circult substrate such
as interposer 1s difficult to handle in manufacturing steps such
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The above-described flexible wiring circuit substrate such as interposer is
difficult to handle in manuf acturi ng steps such 1 as chip nounting because
of their flexj ref ore, i S, a _conventional practice to

first forfMa %i‘%)&f‘%‘?lrbtl\ﬁgr Pﬁﬁa‘&?? Ui tt@&ﬁsﬁt%’fjebl&ﬁté( ‘metal support substrate

to ensure adequahereigiali tiy asdai opfevad dnandbeabildd yoduniipg Bopr ecessi ng,
t hen nount_..a ¢ #g on the wri ng circuit substrate . and cover and seal the

chi p wit h "aSFERLN, " HHd % (BEEGueRtYRF Téhby 8™t hd " Hetals "SEBPbr tUsiiFéffafe, as

di scl osed enBudP- Ad2PO-349498; ¢y RarAQQ@tbréx@E&%add&da&h@mtyP&tMi@tl on US
7202107 B2 and the li’ilb Lno 05] Chl P gount ed on.a wiring circuit
%h Paf '@

subst r af e PARGE 247 &d 8“?55? r " erhR &L TGP E he At s @Bfor t
subst r at e coservasd as=an thedepepderﬁh Sieﬁﬂe@d)ﬁdLmtd)rsddﬁ:\éqoenthgatrdnﬁav@qlﬂhﬁped

with a conduc or for_.caon e t| n that facili ates c n an_ext er nal

conduct or m(a(l’aéx ef RO A ﬁ%l te 4%k °8 dl%{})n?‘i g% gé%%??%af%dr;&wth a

bare chi p2@éﬂe§y5$®,vmfg Palﬂeexphﬁﬁﬁm&ite@hr ode7pad,07amd that the Jagkaged with

a resin. [g S] Usual ly, a large nunber of wiring circuit substrates
ua

for indivi chips collectively formone sheet having a |large area 20 so
that azibarge nuibenhipfrdentgd, cabauyidihd @il@0)tchilpscar bednpeamted on the

W ring CII’ t_s trates Ther.ef ar seal i ng _chi th a resin,
aliquid rgglhn 3‘8 Ssl s aggeaf ?](:)pr S rloﬁ(%t gha %{Crage °n %8 Q ‘f%wﬂtﬁaﬁ§ 200
nount ed omeavwarasmgarc|m1c1@ptensenbtstsea1tle:oftxaﬁchax7|cﬁrgf:ia:el ahge aseeaqu:qg:@slhown 25

|0 P9 Sk, andotie Gl pecere R sssed and Peated using purnl ding die

(conpri sing an upper ower e resin an
conpl et e Eh&eseal i ydiasoghdantérnd g:;Lr@(Jb)t affhethw rliilg) cand undursiibgt r at e

100 wi th %ﬁhgﬁggd%% Waich %;%txttgre'tl g,y %{ ﬁipo%@dpglégéf&{al LY,

seal ed Wi t resin thereon has” t tal” suppor ayer”110
renoved t Badefham isnmadkegdidviviiedd 4 me@lmndl vi dual sem conduct or devi ces.

[ 0008] [0006jl'he present inventors investigated the steps of nounting a
chip on a conventional flexible wiring circuit substrate as 35 descri bed
above, of seal i Hgueheychi parigehnampesiaf, windnof crermMi mbishicahet afosupport

| ayer, an@n&@UP&uéfQﬁn&Qe%81§éé%§%éfp”¥d%ﬁ EWe §KHE¥ih%%E%8 R PLERS G ea
20 so that a large number of (e.g., about 40 to 100) chips can be
mounted on the wiring circuit substrates.
Therefore, in sealing chips with a resin, a liguid resin
300 is added drop by drop to a large number of chips 200 mounted
on a wiring circuit substrate 100 having a large area, as shown
25 in Fig. 6(a), and the chips are pressed and heated using a
melding die {comprising an upper die 400 and a lower die 410) to
set the resin and compiete the sealing, as shown in Fig. 6(b).
The wiring circuit substrate 100 with a large area, which has the
large number of chips integrally sealed with the resin thereon,
30 15 then has the metal support layer 110 removed therefrom, and is
divided into individual semiconductor devices.
[0008]
The present inventors investigated the steps of mounting a
chip cn a conventional flexible wiring circuit substrate as
35 described above, of sealing the chip with a resin, and of
removing the metal support layer, and found that these steps
involve two complicated processes.
Cne of the two processes is a sealing process for setting a
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One of the two processes is a sealing process for setting a liquid resin
in a nolding die, as showmn in Figs. 6(a) and (b). The liquid formof the

resin used corrpl icates its supply and the managenent of its anmpunt and
qual ity irifRédseafithg: Al Betdar§ ohs ofSt RRIE: fHEtf6s - aféa) 4wl yikto cause

nol di ng qualki t Yquad | @0nf éhgfk%npﬁ;%@[ie%méﬁﬁét@% iahokh.ous, idhd hee
mai nt enance of the resin supply system In the _sealing process with

a liquid résrAe™eNe 95 giisdaredih adﬂjdéiéllaéll’-éb by droperiong’ | Btusitaiaty orfi | e

bei ng pressednand Haddrsbutedl e BRd cdewisk md el Qua3 9t hedr i@ tTRInQr
| ateral faorce 10 sonetines_works on the elenents, which in turn can pose

the probl &MP6F BEPOETS dRal Ehi 13PUH MFe L8| %’h%ﬁ‘i‘asmrt@élép’??nﬁflweorr@%%ﬁge of
t he conne@hppmybggzymn each elenent and the wiring circuit substrate. The
rocesses is the renoval, is of t he netal

other of the t n%)llcte B
support substratg Etf‘ 6153 eI PERGFF g Whhér &t ALEE cHiTig i $PEnabdidhbl y used

to renove rebennedddd SiHeROLY aﬂ&stﬂm‘,@ Qaca.u&m;t haninet @blﬁ@%ése’iﬂ@%ﬁr ate

and the w r| ng.circuit substrate, ar ormed as a unified | am nated
structured Fgﬂli“ﬁ%cﬁ:ﬂﬂ yRd HPen Jé?mtg%ﬁ dofr ¢ Az AT S@pper t2 st £arEehy 20

e}] chi ngo hasmbeemT@Ieemaa u:npr:n@l ﬁI@ﬁdrﬁ:s@SWhifh Sird tigthal-apr p6€ss:hdHownever,
t he process ol ves conpl i cat st C u resi st _provision,

i mrer si on®i ﬁbg?rgh?lﬁga Ipoﬁl}ﬁ:aon?gs?%]tfetr 8%5& 'Sn§e§H&|E’f‘P1% 11 ke,

resul ti ngbirpakags e:a&e:ﬂherranuﬁactwm n@tmshSeaa'Hﬂeejem&bitl Bhy tie neusedt he
nmet al support s bstr te |s al so 25 problematic because the nmetal support
substrate “di gléb%ea“ll'bs 09] It is an object of the present

i nvention to solfke mhmzabﬁ‘veihdesa@im@mrc@hlednpram:bsadsmlsi et henendi re

manuf a ur|n r S, fro i on a f i.bl e circuit 30
substrg%e tog}slg m%l tsﬁlgpcﬁ p ?thr a r@s ﬁgaﬁ%ls%%tséala J’EgSe\\% (?fghct or
devi ce. SEWMNARYy CFs THE vicRNMENTY ON D0 refhhee pries emttadlngenpors diddtgant| y

i nvesti ga&)%gaggea&goqp tlasthSS (’g]pte ahove- esgrrlclib d Obj SCL, and found that by
previ ously providing a met Ppguppor Iayer on-a WI M n gl Fttirtt'substrate in
a way suckubhatathenmetiginsdppord dra)faledcaambmais@aa"tatledprehat is,

previousl . Lorm fg A& Wi thig CLAGHT SURSLT ALEA PN IIRLALBUPROIY 1y
20 etching has been deemed unproblematic as it is a usual process.
However, the process involves complicated steps, including resist
provision, immersion in etching liquid, resist removal, cleaning
and the like, resulting in increased manufacturing costs. The
inability to reuse the metal support substrate is also
25 problematic because the metal support substrate disappears.
[0005]
It is an object of the present invention to solve the
above-described problems and simplify the entire manufacturing
process, from mounting a chip on a flexible wiring circuit
30 substrate tce sealing the chip with a resin and obtain a

semiconductor device.

SUMMARY OF THE INVENTION

[0010]

The present inventors diligently investigated to accomplish

35 the above-described object, and found that by previously

providing a metal support layer on a wiring circuit substrate in

a way such that the metal support layer can be separated, that is,

previously ferming a wiring circuit substrate on a metal support
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| ayer in a way such that the wiring circuit substrate can be separated from

the nmetal support |ayer, and sealing a chip using a sheet-shaped resin

conpositiqon, without using a liquid resin, the resin sealing operation is

si npl i fi ed2YGhd '} e "bSeqliertas tenidafnef ctHa ifetabssupporead &fer can be

achi eved byparstapl & Reehenge OPErARR: 18541 idHd sBa3i 801 {148 using

sinplification of the entire process. The |1 nventors conducted further

i nvesti gafii Bﬁge‘b"é%ré@d’e@n TEALE FIHATGCandWhiava ldéveP8p dl 1 HE Drrésént

i nventi onthk0844in 10ACGaGdbpatyt i drha speesent £ 14 enkhidoBhr O Ses dhhe

fol | ow ng: él% A};E hod of . produci ng a sem caonduct or devi ce having a

struct ur e “RABY &t r° é?nf’“@ﬁﬁﬁu%?@?or&hi BYEE RRRIMedOReEewi Y iy iPei t

S ?bsa g ?t epandisgab@d-amibh, aréesidingrar ghﬁnimmt BQﬁ{pEQfmc:Eétﬁi% Tolﬁetlﬁé eps

of : orming awring circuit substrate having, on a netal support |ayer,

a connect Fﬁbgﬁ%n%ﬁﬂﬁeo%%'po??‘? O ERALT & arC B TS &CE EREY o TIPS -G8t +81R of the

sem condubtteedchi pLHin & inayngUcdihd hatvet Bevad spad tCier puktestibstueaite cean be

separ at ed Eégﬂthe nmetal support l|ayer, and that the connecting conductor

portion ié ocated on the upper face side of the wiring circuit

substrate, Acceodiredti, nght her €omite dinivag t Con dueidideporhé Ofo Dfowilgy ;Wi i ng

circuit sg?ztﬁate aorzjd t.he el.ectrode of .the.sem conduct o%?chigs,asto nount the
r

sem condu R Sh SEnETREYTHY @ FEOEORIbst P at s HF ab? W% Sheet - shaped
resin conpvsiutiare mageedf: a seaddargh2boreship conmpesint: tancona e ing

sem conduct chi unted_on th fri.ng circuit substrat and  heating the
2 cheot - sipa’ T RREBkoerl S0l Bl EheSln BREHARMe i h  he
seal i ng r esinprcorpagiet isarps and: separating the nmetal support

| ayer fromthe wrji circui,t 30.substrate after, sealing. (2 he
manuf aé% uring ne #g)%easgﬁ%ﬁé ?an? Ufict asl})%)\%’(%,m”E erﬁae‘flﬁlgt’hgns 8t %haped resin
conposi ti enppera sheeat - shapede@poxy coesivntconpadiitononheontat rieng an epoxy

resin, a in,_.a r n iLporganic . filler, and a _curin

pr onot er gggggé?%grs%diagnt@%&gfg ﬁfet%ﬁnagﬁ%%rﬁuﬁ&oﬁefﬁé% Hlesacr“iaﬁfeﬁuf:ﬁ (1)
or (2) abthet Wherdimng réelease duppdraics presentsdpetraced fhen netealmesapport
| ayer andt, g cireui r byt Lr] 4 _circuit
substratescgﬁoﬁée S pgr’aﬁgg \L‘}rlgo%t ee%%gl g%é@%ﬁ p%orri %g\éﬁér#&g‘ihcﬁn The

manuf aé¢ ubPAgtedtdiodhdesppebethden X18e aboves wihdimgl gitrheit eb@agedtayer is

made of p0|yinigghnecting the connecting conductor portion of the wiring
circuit substrate and the electrode of the semiconductor chip, to
mount the semiconductor chip on the wiring circuit substrate,
placing a sheet-shaped resin composition made of a sealing
25 resin composition on the semiconductor chip mounted on the wiring
circuit substrate, and heating the a sheet-shaped resin
composition to seal the semiconductor chip with the sealing resin
compesition, and
separating the metal support layer from the wiring circuit
30 substrate after sealing.
{2) The manufacturing method described in (1) above, wherein the
sheet-shaped resin composition is a sheet-shaped epoxy resin
compositicn containing an epoxy resin, a phencl resin, an
elastomer, an inorganic filler, and a curing promoter as
35 ingredients.
(3) The manufacturing method described in (1) or (2} above,
wherein a release layer is present between the metal support
layer and the wiring circuit substrate, whereby the wiring
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(5) The manufacturing nmethod described in (3) above, wherein the 5 rel ease
layer is made of one material selected fromanong netal, netal oxide, and
i norgani ¢ oxi de. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 shows schematic
Cross- secFP&ﬁéFtd?%ﬁﬁ?ﬁﬁ§eoFaﬁ09?EFQRﬁﬁﬁeﬁ?céﬁﬂudﬁﬁr“ﬁéﬁﬂcengpﬁﬁn%ﬁﬁﬁrthrough

the variousjstepsmidutre wRAYT ASIHH] RE sRHOBEE SO (HhepBles efte i e nthion.
Hat chi ng iven_ as approprrate to di stinguish different regions (the sane

appl i es t&eégﬁé? HEA AgsPade of EP%M%W&Qewagnrfred views of details of how

one chip i)/ shaotdieh@nriRg MY istelibbd SUbstyateold, Rigerdin The inner
structure of t he rrng_crrcurt substrate represents an exanple out _of
vari ous®vaFirGeronsayer 1s madepph one JRGRE 1t hatl HSGUERERt TG1Y (HEailnner

and conduékaklconneet ik ShbuginieS:afdea W ring circuit layer formed by the
20 present invention. Fig. 4 shows schematic diagrans in greater
detail of an exanple inner structure of a wiring circuit substrate, wherein

only one GRIBRECDOESTRIANIGNCLS TROITRANINGS connection to one el ectrode of
one chip and on i conduct or tion corres ondi ng

external connpectin
Cher ot o on the Bk § s SO ERabL P drat T erkiane | ol A ane pE e edine
appl i esct @ehiigon&)ctor deVlCEigS fbﬁﬁﬂﬁmshemagplthnvmyedueeste@sfiﬁrﬁheg a
W ring circui ows sche r.ams , of

bstr di a
Comvent | oRaruraSFeh bareis ahdin iBRseRi o A e e A Beltr

dr awi ngs denappreﬁmnéuﬁ ltewdngtidguinget ali fEuppot trdqyers, (2heWsshaGpgiliedi t
substrate 3 SEm onducter chip, 4; bunp, 5; release layer, T;

sheet - shaped Fest i Sition, t; chi p-sealing resin conposition, S; 35
sem conduct or deéwgcez DEHENSLE@gBESfRﬂ Rl OF dbEz1 NVENTHON RO612}ifiist!y,

accornggnkgnEgg(ﬁ?QHkﬁﬁﬁgghggcﬂR&nﬂg %L Erate in Fig. 1. The inner
structure of the wiring circuit substrate represents an example
out of variocus variations.

Fig. 3 shows other embodiments of the inner and conductor
connection structures of a wiring circult layer formed by the

20 present invention.

Fig. 4 shows schematic diagrams in greater detail of an
example inner structure of a wiring circuit substrate, wherein
only one connecting conductor pertion for connection to one
electrode of one chip and one external cornecting conductor

25 portion corresponding thereto on the back face are illustrated in
magnified views (the same applies to Fig. 5).

Fig. 5 shows example procedures of forming a wiring circuit
substrate.

Fig. 6 shows schematic diagrams of conventional resin

30 sealing operation.

Numerical codes used in these drawings denote the
following: 1; metal support layer, 2; wiring circuit substrate,
3; semiconductor chip, 4; bump, 5; release layer, T; sheet-shaped
resin composition, t; chip~sealing resin composition, S;

35 semiconductor device
DETAILED DESCRIPTION OF THE INVENTION
[0012]
Firstly, according to the manufacturing method of the
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present invention, in the resin sealing step, a resin material is sinply
supplied in the formof a sheet and, in the netal support |ayer renoval
step, the la separated in a sheet form so that the entire process is

er is .
much si r1rp|1"ir1‘a¥8{§],t PEEUitioRg MR 5% TEdicfPON 1 THE ndnbfatt Ui iy fédsts
In particuliap)yt hepshieet <shapedrs@sidr GoRpest tdray) ii% @hsohé€h Shegiors0 t hat
the handli ng of the sealing resin conposition and its feedi ng into the nold
in the stef aFe" SABP hEtaRse 0 1HESHEEPRFHISTHE habECT sTSWpplSPed wit h
a 10 predenhernthederddiiekpessest s o atinpgi £hei needufieingeighd ng the
resinin th§ ngl di njgba%par at us. Addi tionally, the absence of voids in the
sheet enaBFEEERRY BhtarnREALBF S H Vi §°PFee nol ded product. Furt hernore,
in resin seali ngnwbiht scishaet +sbhapedk 1-e$Hapedibr 0P asinidoan L ibhei sheet - shaped
resin conposition is placed in a way.such that it ynifornmy covers all
el enents alr égdé;h%?t’t e %g‘altnﬂ]i’%gﬁa lflﬁa?%tﬂ%elsftagf&ﬁ fFOW of the resin
conposi ti epmpss prBvwenined i tshiseohld tiertat thg hdiei prokhhenmsoép t&we: latser al
shift of c¢hips. _ 20 the nmetal su t layer renoval .step, .the renoval is
achi eved %Fﬁ%F?e b%’/fL gﬁehé“‘i isgﬁe%h%%r%};g%?nsl’t’ e ot r%“B’PHée‘?re‘?Ja‘ih Foil as it is,
and t hecsepadatedniretdalthduppess, |Eyver cbsineusabile reesulfbr ngeidhiag edact i on

in the manufacturi cost.. [0014 25Her ei ter, the nuf act uri ng _net hod of
the present oLy in o TR R REE N Lh Farurned o Bhec T e dipl eo. A
used her eiveidtermsthendiheati agalipymrahsgr ctdoabweerd; suehvasd* ippemdiaed’ and
"l ower fag)g'c')dug%e only to explain the positional relationship of |ayers,
and are not t0 be construed as limting 30 the actual vertical position of
a Wi ring circui furtlyermagre,a isepesomdistlongdevibea §l03t5]shaped redig. 1
schemat,i z A nro t_| Q}EQ r h var: ous .S o explain

t he marll%Jf g%?‘ﬁ?lg\%gl&rr{a’t %lclj)% Sbg?%eép es?te%teggg F%\l&gonstlf%r??l 1 e gip(?leéa W ng
circuit substeathke thdiastavhafbratedoteractell eelmnvdmig edrehdy ipperhef ace si de

t her eof ab%S@Hﬁfﬂ&,“%oC‘%gg'ﬂ%B% Pﬂééa&“ £ At Ea&é)ere%%“%gﬁl?ﬁsi&o%' qgtrodes

of sem conductor Chips 3, wth a conductor ?ayer provi de er ein.
prevented, thus obliterating the problem of the lateral shift of
chips,

20 In the metal support layer removal step, the removal is
achieved simply by peeling the layer in the form of a metal foil
as it is, and the separated metal support layer is reusable,
resulting in a reduction in the manufacturing cost.

(0014

25 Hereinafter, the manufacturing method of the present
invention is described with reference to specific examples. As
used herein, terms indicating upward or downward, such as “upper
face” and “lower face”, are only to explain the positional
relationship of layers, and are not to be construed as limiting

30 the actual vertical positicn of a wiring circuit layer or a
semiconductor device.

[0015]
Fig. 1 schematizes how a product is formed through the
variocus steps to explain the manufacturing method of the present

35 dinvention, wherein a wiring circuit substrate 2 has a laminated
structure having on the upper face side therecof a cbnnecting
conductor portion that can be connected to electrodes of
semiconductor chips 3, with a conductor layer provided therein.
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6 Details of this structure are described belowwith reference to Fig. 2.
In the manufacturing nethod, the wiring circuit substrate 2 is first forned
on a netal support layer 1 in a way such that the s substrate can be
separ at ed PEFBMt T HE Sdppoftrraliere 4% CRECERAHIREISHOWATE "t H e Ee &°r el ease
| ayer 5 igignterposed to nake the lamination in which the substrate can be
separated. The rel ease | ayer is described bel ow, Subsequently, as shown in
Fig. 1(a), the ¢BnHEIATY RO EBHIUCTTPor EPBNOF Hh&EIWWFIT hg® BT ciwte 2
substratei2 angst he@leecbhodese{10tsupbbust 1aed)1 ah kheagesiqonduet enechi ps
3 are connected, and the sem conductor chips are mpunted on the wirin
circuit®sGHSPFREE SipSEgisRETI ehL SRolhe | FHHRYFE 1EBFL - a Khébe- &K

resin is eaopesidimny.Tinaderofcassaallengsr esi ihicampestt téMmiise plraced and
heat ed on_t he sem conductor chips_nmounted on the wiring circuit substrate
(i th predgliPaEaqbr iadiear ats CiTEars FHbrbF FRE25EM conicF oIS ps
are seal edaykethia &ealdipgdresiswconposition t that is the material for the

sheet - shaped resin conposi-tion T, as 20 sho in Fig. 1(c)... After
The seal b, hEURTRIEghoRe PagE: i 1 deepht bt it FORTERBIRF i ng. of rouit
subst r ap e cBndastshawtrdimnFog. tid d)irig thisudpenaistanrei o 4l terbodi ment in
Fig. 1, th tal su rt.layer 1 and _the release |ayer 5 to her becone
Separ at ed FPORTAT AR S nGLer el CCubBer STB B : ARG SHEE: - shaped
state. connedhede opetati sasidrehucsionpkhiys the: mesinnedeath i tige stiepnafter
chi p nounti.ng and &%gén%tal support | ayer separation step, as described in

the Effect df the’t At on, resulting in a reduction in the manufacturing
cost. 30 [0016] Subsequerltiya psetpowedirerttiodi igbl, of dheetrahapadtirding

method of LA Present. ivention, a8 shown i Eifhod 30 L pg LI CUL
substrate Ts"previously prepared 1na“way Suc at” a l'arge" number of chi ps
can be nnhnBEddUheﬁémnﬁemheon@ﬁ@&manﬂﬁgmvmoedb85cﬁngemhenrmmgrnkrcuit

2 ot al ounBarearS, SR Bt edtalu il IR TR FAEREN %ol ter
balls) 4 aesitondmrdm chipenduetoralgor tiich exposkihd weshe towersiftdcoe ©
(describe@h99|9¥@théﬁﬁé%erial for the sheet-shaped resin composition T, as

20 shown in Fig. 1({c¢).

After the sealing, the metal support layer 1 is separated
from the wiring circuit substrate 2, as shown in Fig. 1(d). 1In
this operation, in the embodiment in Fig. 1, the metal support
layer 1 and the release layer 5 together become separated from

25 the wiring cilrcuit substrate 2 while in the sheet-shaped state.

These operations much simplify the resin sealing step after
chip mounting and the metal support layer separation step, as
described in the Effect of the Invention, resulting in a
reduction in the manufacturing cost.

30 [0016] _

In a preferred embodiment of the manufacturing method of
the present invention, as shown in Fig. 1, & wiring circuit
substrate is previously prepared in a way such that a large
number of c¢hips can be mcounted thereon, the chips are covered

35 together with a sheet-shaped resin composition T and sealed with
a resin composition t, and a metal support layer 1 is separated,
after which bumps {including solder balls) 4 are formed in a
conductor portion exposed in the lower face (described below), as

7



shown in Fig. 1(e), and the substrate is divided into individual

sem conduct or devices S. as shown in Fig. |(f). In the exanpl e shown
in Fig. 1, three chips are illustrated for the sake of explanation. In the
act ual maflPERt t? i g -priocessand Huwevertrehe rurberdef ehtpsindiatidean be

col I ecti velby; POMM @D, 0RicQRe0f s W Ad NG oGhT EHi i puUbSihates is about 40 to
100, the arrangenent thereof being preferably 1n a matrix pattern to

facilitate the dRctiry Provessshponlir] Higrhé, wikrery GiibSurtesbibstytaiade? has

a connect ifgg eRAMINLDO RKLE ORa 2ot hat s calk herganngst €t 4 anqehesteode 31
of a sem conductor chip 3 for connection, as shown in the enlarged

cr oss- sectPBREEI v dWR iTTRRg. o2 (&)1 hhakectrdee sTolREgtively HowdrAe i ng

conduct or cper & ok Zihd ©ie¥Reeed da hesuppesndacan the16b, fage opposite to
the face on the nmetal support |ayer 1 side) to allow the el ectrode 31 of

the seni c8RABREIFIEhiPeIePs Beird mecfryabornbttedatiris. Pateehdlsl e bare

chip mountthBg)itate the WAcLRg Sedded)s manufacturing process, the face on
whi ch the conpecting conductor 21 is exposed may be further covered with a

20 rel easé®Pi-hér, which may be renoved just before connection to the

semi congluct or chihp. w{OQkBlcircuit sikdbihia@e 2(Bis 4 heorsRresli Bghgandyct or
portion 21, the electrode 31 and the |like are illustrated as if they are

|
more 25 pPOEFHARE Y HAR Yt Fanake U ached, teorast S RErcat et Hei r positi ons
clearly. Ekefithgisaka ehipxpl adatd@econenchi drov@hawnthe &anva doso

el ectrodes; in the ,reallit , _however, thg nunber of electrodes is w dely
vari abl e &fCERVETRH YE ls&VEFal" t'erf t Rddsand bI'&Et FEAESCAT Ghé /| FRE,
dependi ng coAnebi n¢ calr@iuandrt berdaegr ee 38 eiposdegiakbbyupsad the gkestrode
arrangenent pattern.on .t hﬁhel gct rode tg%ce of  the Chltp \LS al %1\24 del y
vari abl'é. "FEO19FPCS1C “OAN"EI BETT Stie FRES &N PR ta *RY EE ®lcdfiduct or
pad i n soakloasese einrdthasea’gobd Sieudehilopnaadi: amnderbusptoaialdi(JdBi +35
and the |i kg \feot;g%ditheere n gn o]%hﬁ)r Lcases. The UBM.is exenplified by N /Au
| ayers fofftBaHy @I Eetrol &8sPPRLT MGTENCITR BR T e Under coat side; the same
appl i es bel ow, inethe theumdernnosicisitdegobrbhess animatizer ba whdicatred
first), Théggegting conductor 21 is exposed may be further covered with a
20 release liner, which may be removed just before connection to the
semiconductor chip.
[0018]
In Fig. 2{a), the connecting conductor portion 21, the
electrode 31 and the like are illustrated as if they are mcre
25 protruded than the actual state, so as to indicate their
positions clearly. For the sake of explanation, one chip is shown
to have two electrodes; in the reality, however, the number of
electrodes 1is widely variable at several to several ten thousand
electrodes and the like, depending on chip scale and the degree
30 of integrality, and the electrode arrangement pattern on the
electrode face of the chip is also widely variable.
[0019]
An electrode of the chip is a flat metal cenductor pad in
some cases, and has a gold stud bump, an underbump metal (URM)
35 and the like formed thereon in other cases. The UBM is
exemplified by Ni/Au lavers formed by electroless plating (Ni is
on the undercoat side; the same applies below, i.e., the
underceoat side of the lamination is indicated first), Ti/Cu

8



| ayers, Ti/WCu layers, and Ti/Ni/Cu |ayers fornmed by sputtering, and the
like. I n Flg 2, amgnified viewis provided to explain how one
chipis m)unted on wiring circuit substrate 2. As stated above,

however, tHRERFTi W%%&F‘t’e§®bs%%tTe‘/ﬁl&§C‘él I%W%ﬁ)?rﬁﬁ?p%y tS(P‘Hé:eﬁﬁGﬁt ed
t her eon, @nhamapebeiian array as it is, or may be dividable into individual
sem conduct or devi ces. C40020 Subsequently, as shown in FI% 1(a) or Fig.
2(b), the io seffcbhdluctor ERPPIBIFS WSIhEEPERAY 4RS! icr FRG&1% it one

substrate cﬁlboﬁgﬂﬁbtﬂﬂ:échQnWQtﬁirﬁ?@r&uh@ywﬁtﬂdﬁum| N Htepkd hBotd) S
nmountin step t he connecting, conductor portion 21 of the wiring circuit
subst r af e PPVENET t hE % IMECEPEde BT Ui SRETERFD B % 1OUNRERY ed P55 BRg.

2(b), thexphateysiinsRf, thengpnieddd REreonNdycior: oLl aly 2de andritdagle

el ectrode 31 aft unting are omtted. .In the actual step, the

seni condudt’oP E:ﬂgjp‘”g%é’rtdsﬁ écW??%bo%ldreguF?ssubstrate 2 becone bonded in
cl ose cont[@@tzo]vm t hout a gap by pressurization. 20 [0021] The
sem conduct or ent _invention any i ce having an

ce In e res
SRRy S AL e N TR b/ R A TR S
connectied skhetehquctxanmplies 3i melmtdﬁumwenthenaiﬂmdﬂmwmet esmEpHtTaswch as

th f I t t 5 1ik I ht tt

conpr | 51 ng AN G Bt AeFeroBtEE G G s b BOHUUC L EPSherit T g,
processor &omut:lt]ngasttequs thperabheft id edrntisctot qglflﬂitlﬁﬁh theoéi the rvajmmlges,
hot d

(i cr o6 eEPUTTeR AR AT Ly SPamRTS GACE80RAr o1’ THECRIME 307 Sonponent s,

sensors, achuwatoes, el ectronic CI rcwts and the |ike are integrated on a

substrage) and tIhe |ke fer su strate to conduct or
c

el enent™”t her eon rrayl%e ahb)) Bst?a?tr r° Sei condu %I}ece mﬁlenf)%gné (Iudl ng,

for exanplpertsem Zbnduttidie efiystad)demﬂistarfataesrnsmtm:a;sam‘fe sinitteh, as 35
wel |l as i I n stal_,substrate | a r at rate f an
3 %‘EE 91 SPet o the, denidon 1ctPr? ﬁsﬁrate e ;%ﬁ% ﬁ%?ﬁ& Al & %[%

organi ¢ cofrpoun ese su S, e NDSt”versa
ones are ﬁmstuﬂter%/et@omubendaﬂem(cslldaeconnm@e,r s~)1thout a gap,lhey

sem condu E%r Sg%egg&t [Ty have a rewiring layer fornmed therein in the stage
of a sem or wa and may have a through hole via (conductive path)

t hat penet[rﬂ@ﬁéi t he substrat es for the elenent forned, the el ectrode
fﬁgegﬂhggrggetpgﬁe?g oC}{?n:ng ioffedEQi&Qeiz‘PhérI%' ErSESEErJ%nSJi%% f:pgck, face of
any device hav;ng an element structure that can be mounted on a
wiring circuit substrate and connected thereto. Examples include
conventionally known elements such as those of simple structure
25 like single light-emitting elements, arrays comprising an
assembly thereof, organic semiconductor elements, ICs, processors
with various operation circuits integrated therein, memories,
photosensors, and image sensors, as well as multi-chip modules,
MEMS (micro-electro-mechanical systems; devices wherein machine
30 components, sensors, actuateors, electronic circuits and the like
are integrated cn a substrate) and the like.

The wafer substrate o form a semiconductor element thereon
may be any substrate for semiconductor elements including, for
example, semiconductor crystal substrates such as of silicon, as

35 well as insulating crystal substrates, glass substrates,
substrates of an organic compcound, and the like., 0f these
substrates, the most versatile ones are silicon crystal

substrates (silicon wafers).



[ 0022] The wiring circuit substrate may function as an interposer or
rewiring layer that nediates the connection to an external /0 conductor
when a sem conductor chip js mounted thereon. In case of a structure

wherein a through® h%?l%l‘iﬂ”éi”(:?}8ﬁd%?l?‘?fét PAUhPaTS Hriedidi Pont e Ker shafstedat e

for the eleewesin ﬂmctﬁehetabeccbfaﬁesenﬁcbhauém ewf@btct OhdChEP Hfve a
comruni cabh}e to t}hhgl back face sid escrl bed above, the connecti ng

conduct or *{5°8F" ¢ ﬁmﬁﬁandCBP?%iﬁ%v%nmﬁ§p at R RPIEE T e bhR et F U5 trRESS

teL m nal abrt hBetdSlIeﬁtL@ﬁ HokRed) aﬁhéhl'éalteEItSoﬁtlaS@;tdddﬂn\gA gbnﬁh@lfhacd@th .
substrate ma to conpect. the chi ect an et ol e
via on fhéP Eggﬁgﬁﬂxﬁl&g 8gl?ﬂ% %ﬁﬁ?frogﬁdgfﬁ% &i %hgaEFrE dﬁgFgﬁﬁéenay
be stackedoantbetdldrdemtback face side and 20 the el enent S|de of the chip.
The conne bogg between the chip el ectrode and the connecting conduct or
portion of mﬁring circuit substrate may be by wi re bonding, preference
is given to a node wirimuntirpgivhetlesthaechkp ehecticwdas anbontdethdiarect |y
to the connectln 25]pondu % {]Qo thn EUCh as fLi% %hi nountin

In case of fITP thngp FB At i STHIA &Sy “RAoW et hsds 8f BordiHgietan be
used; examphgsciac|wit AUSAMl&mmmhdupr Abipt usl rpumresioktleredondi ng, sol der
bunmp bonding, b nd|n usi ng Al st e, and bondj usi ng .ACF. (ani sotropi c
conductive fil ‘%nonﬁgﬁgg%%%dﬁé?|ve fi ?éb }%%et agdenand for
fine pi tchesnd@a;rtstwdaatt&mpasoﬂ:dmerbnm nyei susalitadiel Yousede ¢fersergap is

pr oduced i d e rCU|t substrate be of a
bump helg% ggt%ig ﬂ?&d@ §ﬁ E%%er Onguferléﬂué? ?he %l?égéfbg filled.
35 [0023] the backA@usiandd,abav@ﬁsdﬁubaa abngeclthaudpnaabsnngiepndnctor

preferg?lg '@h&hﬁifgh d@qgﬁ§£ns£b§€?¥ﬂ r%%ynggtggnﬁé é@hfk”gtﬁér é%ﬁlnal

substrat es corfespon o I'ndi Vi S are arranged rn~ sequence in
one pIaneOﬁotbéltkﬁﬂugmehylﬁovnﬁvmrﬁnngh@srcﬂﬁau §@bsWnaLe$ witduig | arge area

(si moi e shegtsrbands, ral Ledaott (homaa call cnAnd e Lhke boall ow the

plurality nount ed thereon, provi si on d|C|ng,
because t fihsoipgh hole via on the element 51de of the chlp, and the wiring

circuit substrate may be stacked on both the back face side and
20 the element side of the chip.

The connection between the chip electrode and the
connecting conductor portion of the wiring circuit substrate may
be by wire bonding, preference is given to a mcde of mounting
where the chip electrode is bonded directly to the connecting

25 conductor portion, such as fiip chip mounting.

In case of flip chip mounting, publicly known methods of
bonding can be used; examples include Au~-Au bonding, Au stud
pump-solder bonding, sclder bump bonding, bonding using Ag paste,
and bonding using ACF (anisotropic conductive film) or NCF (non-

30 conductive film). To meet a demand for fine pitches, Au stud
bump-solder bonding is suitably used. If a gap is produced
between the chip and the wiring circuit substrate because of a
bump height and the like, an underfill material or the like may
be filled.

35 [0023]

As stated above, the wiring circuit substrate is preferably
in the mode wherein a required number of wiring circuit
substrates corresponding to individual chips are arranged in

10



5 suitable for mass production. The node wherein chips are stacked in
nmul tiple layers is preferred for the purpose of increasing package density.

The wiring circuit substrate may have a plurality of chips nmounted thereon
to consti tiRBICHAE sBNPEDFIFCFOCdevt ¥t ivG ipoboy] wiring CAFFHbEgh t he inner

structure andtcaRdyclorh GONREGEI QR st (s&%tp;léesﬁéewe AN oCh E§ Uit
substrate are not artlcularlé limted, useful basic structure is such

that, as shd®ha ROELg. 2% dhe 158hn@%tQ%ﬁfwcéﬁﬁuE%%ﬁa%EFYf8§ EBHRRCET $1F to an

el ectrode r@a‘unl;édatﬁarepom S WA@SERt Proving dnaee afcady, nelhakknenlayes, a
conductoré$ortggn for external connection to. an external conductor (a pad
of an ext Fr EOF (™1 WTCEHCE heR seflPEofiatR tHIe ¢ EB1PS 11 B amsaht ed,

and the |ikekhulsipleSkifern 1tsh9r@f@ﬂecf aﬁ@ﬁ taBdphhese: eanduetossiaf e
mut ual |y conqgcte via a co ductor rovided 20 in the insulating

| ayer . packagf 4@uftton ¢ tﬁ?%“?% §§B Fat P A uBeYr B2VStther  exanpl es

include a hirdatiugyeohei g mpahtes Uildroonrectongr tonduehers 21a and 21b
are nmutual |y .connected (Fi,g. 3(a)), a structure wherein one connecting
conduct or ﬁ%%ﬁﬁSHHBEF%H %}EZS plurality of conductor portions for external
connecticon[qozat] illustrated), a structure wherein particular connecting
connected in the | ayer, but are not

conductors 21la 21b ar.e nut ual

Connect od to 1 halEBRERE: BT oIy PLFHar SRorieL EPBHUGH T TS Rb P ace of t he
Wi ring ciranﬁdctbayebf(iﬁq;wﬁ&@hﬁ)ciﬁwmhﬁtﬁmdsmketeBQnéhEﬁp@h&eﬁﬁuDdrlwe
connecti on .St.r ture r.eel ried.and c ed accordin t he

i nt ended Gge £ed, k&%ﬁsﬁa F%r?%% WG e naugﬁngTﬁ g?ﬁ?eg?téhg
conductorZlayeraexbﬂmmhuupd @bedabtyr|2ﬁtﬂMi bayee¢trmn/ub sinngllesteydsy of
structure as ﬁho‘f"ﬁ(%%%r%ofgﬁ one gace lp(fa) ln ulgy plngf I 2y\e“r%\?\l;§%sttr ucture

as showm |nﬁ9 ows - sche
exanpl es dgforttheni hoerestauetiucenoéciaian r’am@ncextai:mal ayerduchobur 4 hcmd

details. 1] xterpdy LG £X3 'ewﬁi“HMlﬂe“sE'QcOééé-ﬁor conduct or, | §¥er 23
with a speC|F‘e8 connection pattern 158 resenP I an insu %lng Taye
wherein ttmpuﬂtpdofaadcthﬂhhﬁheVelpapteéthluatahecotmmmnfab@ emhéndhe@pfrcnn

t he conduct.or t i o] nnect i
conduct of BarEFEEES &% a1 SRR T Ranet N B S P
coIunnyw2SJEX@endnﬂgﬁatﬂHQﬂhayge fron1the conductor layer 23 to the netal

support substratg Ebgﬁtf8ﬁs$i%ﬁh%5 %@H@ét f%ErSé#SE@a'tE%Q”ECt'O” 22.

In this exanple, a neta mis pre on the tip o edch conduct i ve
examples include a structure wherein particular connecting

conductors Zla and 21b are mutually connected {Fig. 3(a)), a
structure wherein one connecting conductor is connected to a

25 plurality of conductor portions for external connection {(not
illustrated), a structure wherein particular connecting
conductors 2la and 21b are mutually connected in the layer, but
are not connected to the conductor for external connection on the
lower face of the wiring circuit layer (Fig..B(b)), and the like;

30 the pattern of the connection structure may be freely varied and
combined according to the intended use.

The wiring in the wiring circuilt substrate {the conductor
layer extending laterally in the layer) may a single-layer
structure as shown in Figs. 2, 3 and 4(a), or a multiple-layer

35 structure as shown in Fig. 4{b).
[0025]

Fig. 4 shows schematic view of examples of the inner

structure of a wiring circuit layer in further details.
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/o path for nore preferred electrical connection and increased corrosion

resi st ance. In the exanple shown in Fig. 4(b), a conductor | ayer 26
on the el enent side and a cS;Lonductor | ayer 27 on the netal gport substrate
side are providel e & aTRaGl &0PHY e 26 (Ghi 1@ ‘i‘?iildémlt@rsiL ¥ vettically

separ at ed wtiont a\DsgSécaigﬁ%d thansotiiictar ckayels %ﬁ:dy'éantthenEJalenﬁEHul%Itdﬁgl S
enbedded i.n the atl ng | ayer (in this exa oyer W t h an adheS| ve
Thyer 200) 2R 2 Shetap EET b (i duCPBRCT gt B2 T0nct RSt do 1Sbhor
substrat e 2gi éetdalsdmgp\zﬂrdﬁdthﬂ ghriett ogonk aet wtﬂb aheekeasent aMQfe . As
such, the 20 fo duct or éacg 26 and 27 are nutually gnnecte

conduct { vE°Bath ‘é%espraoxﬁoa‘ 4 SPEGTPedPpost && Herepet tl@w"?he
upper face ebntihetiadhesitwezbayest20kolafnppehi agdsiipyesenteidre speai fied

t , to which t t 6 d t
e opEhEng RS s 5Y58 LonHoctIng CEBAUREET 2 FOF EOhrEet on 0 the |

el enent. knnthisuexanmpleendhbect oier cxaeenel tdenconductbor IIayeuh;B? on the
nmet al Support ubstregt% Si df i's entl rely ex osetd toél Lowerd ce of the
i nsul ati ng F‘m§ an op nit m(Jf“cﬁr gsﬁmﬁof:)e ﬁ}‘e s lesent i 7” %c gcifi ed

position @atbhéot owere frae€eofed erﬁeicalrlsapapoomnmﬂmsm ahd Bﬂcﬂeaadﬁe rel ease

| ayer 5 h%%rgggporerg)svl% 2hQ expose the I ower face of the conductor |ayer

27, and the expose portlon in the opening functions as a conductor portion
for external cofnethe oavar@leThho'elxpnse’dqoomt bdn & nceatirtopehesngr N2y «i npl y

have e $a0duskol, el exRosedi AL S.6xATP) o howeKer,) A JBLal. i1 mis

pr esent 3 e sur ace of eac expose ortion nor é pre'?pé)
el ectri caltubehnetct i Dicapdei ncc‘e:aw:u icmanosnafmlat@mgtlam*ee 20 while 'lilmea

b ; b I f
R e e e e
gol d, sil warthel atdmany SI1éad;St¢m®edﬁecikeh th@bmaulatn@guhﬁwhodammhls

chrom um e @gq r ut heni S t wo.or,
the |ike. e%rgg g‘%rgch mat gr %%Pg %ﬁc S:LQ%'I égygfnﬁbn)l cke1Q aﬁg}r f'eh}}aﬂﬁﬁg
Pr ef er r ed thedesn®aefort Heyset aF  $i Itrhel n@ttaélesapzetmmtblseﬂdsayete stideetire with

an under | %¥ é@%%’\!n Q‘ﬂ&e%tt QBnJ:%éffr oUG ur?@g?ég'elewe&e\% sudﬁie‘?H awn in

Figs. 4(a an openi ng i'S provi de net al
suppor €2 | &Véﬁua‘@ma posins éh eod r%%m:rr@dmguﬁély hecrwmrdect siafar ext ernal

connect | 0BoAduct yaihesiebye! Beobifudlisd e spandupL orodaar sext @B@?éb{tg%%ﬁ i on

22 is allowed to protrude fromth ovver ?aceo t'he 1 nsul ati ng 20a.
[ 0026] Théni ABEI @&EY ﬂasf?epfzgh%facm@@lmer LAgeEi +Qui tanl eperingyldbe

present in a specified position, into which the conductor layer
26 is exposed; the exposed portion in the opening acts as a

25 connecting conductor 21 for connection to the element. In this
example, the lower face of the conductor layer 27 on the metal
support substrate side is entirely exposed to the lower face of
the insulating layer; an opening ({(through hole h) is present in a
specified position on the lower face of a metal suppert substrate

3¢ 1, the release layer 5 has been removed to expose the lower face
of the conductor layer 27, and the exposed portion in the opening
functions as a conductor portion for external connecticn 22, The
exposed portion in each opening may simply have the conductor
layer exposed; in this example, however, a metal film is present

35 on the surface of each exposed portion for more preferred
electrical connection and increased corrosion resistance.

The above-described metal film is preferably formed by

plating. Useful materials for the metal film include simple
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15 a single layer made of the same polynmer, and nmay al so be a | am nation
structure having a base insulating |ayer 20a on the netal support substrate
side and an adhesive | ayer 20b for adhesion to an elepent, as shown in
Figs. 4(af**&AdS (PSP BrovHBET t NER1d:h& 1eIVEEL riotl 161ty heedflenkrt: aHGkehe
connecti ngopanduciefi ) pablien, Afnhldig o, It BgySidrgUizhasuhst&at.e, beconme
uni fied mﬁ;h sufficient mechanical strength upon bondi ng thereof, the
adhesi ve Pdy8Y° A& lofiPt 88, M YFeePhsub At i Mg Ldf&r P&y BE a
]E)ubl i ﬁl ybhﬂ@%i&nflﬂr&tﬂu@l@ bayes t\,/\jiz{,g m@gagjgm V@f&eaake:ixarﬂa%&r@ﬁ ﬂ@%él.%%i ?l S
or the base jnsul ati ayer _include, 25 but are not limted to, publicly
known synt’ th% W%E?hggéﬁb NG U1 idRe or S&YHE SEEHFERES r 85, 2 hol yet her
nitrile resdarlpedyeithen sulf oneoy asiver epoxy d@sithe pokyet hyl ene

t er epht hal at e resi ol yethyl ene napht hal ate resin, and polyvinyl chloride
resiﬁ, as wel | §§ %3ﬁ%b§¥¥%§g8f ?H%EEHFEZFﬁS ﬁPt?P%ﬂﬁﬂFhéFREo¥?% olfphd| ot h,

gl ass cl otib, pnoniaenrgl:assmé 8ol | wppdrer 0paet i£d es psyehias of Ti 02, Si02,
Zr02, mnerals articul ar, Ereference is given

and clay, .and the like. In

£ pol vi e Rt 3 Bl e o e toak oo b St okYPEETT Thoause o
t hi nnenof Werirbbe tmsuliat bAgthayssndrdibrhifghesxmeahaniceahest t@ngih iand
better electrical, 35 characteristics . (insulLatin haracteristic and the
"Tke) i o ShtRrEad AArEIIPHE PETRI e dBRE Fayerh ¢ M S apal tbd aver
The thick@éss of the base insulating layer is preferably 3 to 50 um
Preferredggﬁﬁ Iials for the adhesive | ayer include, but are not limted to,

tirc

t her nopl a esins such as pol ysul fone, polyether sulfone, polyhydantoin,
pol yet her i m deThpolyssitaringpdbyem e i lthkarérimnd igidudxaneyapdndy et

pol yam_de _i ot | oxy. resins, acrylic _resins,, silicone
resinsfgpglglilxq ﬁ%a$i§$hﬁggﬁdgfré¥%i T %ﬁgggaﬂhfxfgnﬁgeah?%]%Té%ds.

Usef ul eporpiresiors stnokctdes batirar @ hebtel indtld ing, lepexy2tesimshll ended

with at hﬁ%@ﬂ?l S g%gtrgygbseirde %Lln%sggng(ghéasn'dv ! H%y!eirkEObS. lx_i ca hybri ds,
nano-particle-di spersed epoxy resins 10 and he 1i1ke: anpl es of
usef ul aceghtgiersinsn pdkudet, mA shremnoh Figs t edatoandpéxy. adryhated

Uipare PSoH e SR R ithd L Likeorllect lickaging, (he
20 portion cf the wiring circuit substrate become unified with
sufficient mechanical strength upon bonding thereof, the adhesive
layer may be omitted, and the insulating layer 20 may be a
publicly known insulating layer with no adhesiveness.
Examples of materials for the base insulating layer include,
25 but are not limited to, publicly known synthetic resing such as
polyimide resin, acrylic resin, polyether nitrile resin,
polyether sulfone resin, epoxy resin, polyethylene terephthalate
resin, polyethylene naphthalate resin, and polyvinyl chloride
resin, as well as composites of these resins with synthetic fiber
30 cloth, glass cloth, nonwoven glass fabric, microparticles such as
of TiO,, 8i0,, Zr0,, minerals, and clay, and the like. 1In
particular, preference is given to polyimide resin, epoxy resin,
and glass cloth-epoxy resin because a thinner flexible insulating
layer with higher mechanical strength and better electrical
35 characteristics (insulating characteristic and the like} is
obtained after the metal support layer is and separated.
The thickness of the base insulating layer is preferably 3

to 50 pm.
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Formation of a wiring circuit substrate on a netal support |ayer can be
achi eved by conventionally known net hods for producing circuit substrates
or interposers, h as the sem - 20 additive nethod and the subtractive

net hod. §e o richg e Shi-F i g™ & rieis fIEEDSTT At S3n 1Bt Al Rifpsdit

| ayer, theodi menstanalo sttabhln@;wamrd Rgsihe smufachuli,pgl psecess is
i ncreased, gnd the h | eabi | ! g of the thin wiring circuit. substrate is

i nproved. F2 YFB%%] &i®a B9 ad‘rtollgye?o%ﬁﬁ%t}}fr Madet i Bl piitare for med

in a wripgleincdd tsiSbeheat endys tiheasenroaddidd v ivanhad, inidd,s apref erabl e
to forma seed film (netal tM|1fiI#? gé, utterln in advance, to allow a
netal nat éJFﬁ 2% CRIGPOSE BT | 2T RS 305 SR Ee T6F 1 PRe OGRSt o
becone theeemndummmnﬂkayekeandh@ucm@4u©biuee@ahhtﬁEmagples of usefu

materials for such seed filminc|ude Ie netals uch copper, gold,
silver, plati nu%jn eF‘Z]aGEP%Yn TeRIBRel Ut A Uit ﬁ‘ﬁ %hrecﬁﬁ)ﬂ’g

t ungst en, raadnsLmlﬁnuaﬁnw1ahl@yﬁh&nmh@l@%tﬁmorkéink;ﬂmbbﬁm;eelﬁﬁﬁﬁmﬁf 3hdand
the Iike. k00§9 Eﬁagg of ngter gﬁf r the nductor |.ayers 23,
26, and 27 &nd* condlidtioFe H?s? AP ?@r %ﬁ%%ﬁﬁ APRFY. T el ude
si npl e imewalstikel edted fron1anDng copper, gold, silver, platinum |ead,
tin, nickel, co aIt |nd| M. h chrom.um te ruthenlun1and t he
li ke, and aIong o rlsﬁﬁg on%QO?Cx re fﬁgﬁggflTég¥§%’ %hFd5F§ 9% ckel - tin,
gol d- coballtimahedttwe ldrke)y. abnybatpar tiretthane m@iyﬁatd;haulpeon@tacrylate

el ectropl g hnghgr1 £ectroless plating are preferably used. Copper is
preferred because its excellency in the ease of form ng a conductor

| ayer circuit paheetmmsel eft theahdrehmvacileyest it prefeeabhyckmessl@f t he
conduc 9rgh@yer 23 may be chosen as 10 appropriate in, but is not limted
to, thé range of 1 to 50 Rm The conductive path(s) 24 and 25 are
preferableQQVindrical in shape, the dianeter thereof being 5 to 500 um

preferably 5 tor300.um, 90301, 18Ry o s8¢ wBLeLials J:0% theaTeLglosueport

| ayer incl ude,
layer can be achieved by conventionally known methods for

producing circuit substrates or interposers, such as the semi-
20 additive method and the subtractive method.

By forming a wiring circuit substrate on a metal support
layer, the dimensional stability during the manufacturing process
is increased, and the handleability of the thin wiring circuit
substrate is improved.

25 [0028)]

When a conductor layer and a conductive path are formed in
a wiring circult substrate by the semi-additive method, it is
preferable to form a seed film (metal thin film) by sputtering in
advance, to allow a metal material to deposit well on the wall
30 surface cof the portiocn to become the conductor layer and a
conductive path. Examples of useful materials for such a seed
film include simple metals such as copper, gold, silver,
platinum, lead, tin, nickel, cobalt, indium, rhodium, chromium,
tungsten, and ruthenium, alloys made of two kinds or more thereof
35 and the like.
[0029)
Examples of materials for the conductor lavers 23, 26, and

27 and conductive path(s) 24, 25, and 28 shown in Fig. 4 include

14



are not limted to, copper, copper alloys based primarily on copper,

ni ckel , nickel alloys based primarily on nickel, alloys based primarily on
ni ckel and iron, stainless steel (SUS304, SUS403), and the like. 20To

m ni mi ze CREPYRITefrRIfcseilacthe Towf farenentorbel i nedrl, expanst o iaténunhe

sem condugtan, chip, Ariahl oyobased jRYditR! | Lyo®Nl)l ckebmdnd, | f8fsteny. , 42
alloy) is preterably used. [0031] The _thickness of the nmetal support |ayer

i s vari abF&DsPYEpeH gcontthe Fdicdilys of ORE Sid%e PRI OF diRFS $hFrePér abl y
about 10 um.to, 2681.d8ms,Mphexprefar,akjoydabobil 2Gridmthe 80xeMm In VWhen

the thick of.th t al t |, is | than 10 d
winkl 68 SFECHTREY (6 GecuF T h RHE e EAr U agbr ST RAFE R turn
reduces tpéahandl ®abiddetferenly hesadl | Cppoeesiss p3@fefrédendduucknessiog t he
t al - d 0 i ndi ' i due t
metal SUPRQLLy} aY&! ;L%\C,\t%% 52200, 418,418 %”Q%rﬂ%%&”%%rzﬁfﬁcﬁg%es ue to

the rigidity thereof, ch in turn hanpers andli rol
process aRdtifsn it erifesitascaf tehataetsroees8$ng by etching. [0032] 35To

facilitate the sppothersepacat 0 Ande FetalesuPPHly hayekhosdd M ring
circuit substrate, a structure is preferable erein a rel ease | ayer is

pr esent'®t REPEBRT V@& 10t PRE pF 1% dbfd teRat Ot Nd G S12848e F alet® b #8rmed i n
a way suclththatndibherirel @ase (kayer drst eadskky dedmohed vf comibdel oMl iiRg

circuit s ratg and is. unlikel 0 .detach f t he_netal support |ayer,
ond that *eharFel Sl el sl b Sl siES Pob 1Rt RPERETHREER Sopor

| ayer, frefbthe.-wiring circuit substrate. Useful materials for the rel ease
| ayer inch@ggo?rganic 5 substances (silicone resin, polyimde and the |ike)
and inorgani c substances (nmetals, netal oxides, inorganic oxides and the

| i ke). The i nor §aRfer b IRhREEE safer ekenpiatil egupReAg Layer Welnde, @2 and
the |ike. aGansbeeriget o, Stc@ppef, REQHIG B & WifalsRE SF{edditySybstrate io
and the hi%h heat c ngitip ) duiin chip nDuntin% on t he mﬁrlng circuit
substrate’ BPﬁﬁiéFL%P f ef & %%@éﬁSFg PoISATH e CAnd 45 - af b &ffent i oned

i nor gani c baubst@mncas ibecausa ckiel | sohe doasi ptLiail cdet eréor atsws3po033]
8U5403), and the like.

20 To minimize the difference in the coefficient of linear
expansion from the semiconductor chip, an alloy based primarily on
nickel and iron {e.g., 42 alloy} is preferably used.

[0031}

The thickness of the metal support layer is variable

25 depending on the rigidity of the material, and is preferably about
10 ym teo 200 pm, more preferably about 20 pm to 80 um.

When the thickness of the metal support layer is less than 10
pm, creases and wrinkles are likely to occur in the metal support
layer, which in turn reduces the handleability in the roll process.

30 If the thickness of the metal support layer exceeds 200 um, the
winding diameter increases due to the rigidity thereof, which in
turn hampers the handling in the roll process and also interferes
with the processing by etching.

[C032]

35 To facilitate the smoother separation of the metal support
layer and wiring circuit substrate, a structure is preferable
wherein a release layer is present therebetween. It is preferable
that the release layer be formed in a way such that the release

laver is easily detached from the wiring circuit substrate and is
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15When the release layer is forned as a polyimde |ayer, the thickness
thereof is preferably 0.1 to 10 um wth further preference given to 0.1 to
5 umin preventing the entire wiring circuit substrate from bow ng. Wen
the rel eagelibylr tosdebaen dirconghoefndtied afeperentlyoned20 thadr gani c

subst ances.q) LR thiekness, L RRLBQL, '@og%&:%ﬁe?r@ﬂry thel Qe 00 RBhoWE T Jeur t her
preference given td 1 to 50 nmin preventing the entire wiring circuit

subst r at e {FPBntHOWiAGNY circultygapsitiderel ease | ayer is a polyinide |ayer,
useful methods okef@lmatert hes |@yekni nﬁél&%esﬁéy@ﬁ GMcCaad i digyanic

el ect rodepo ion o chem cal. vapar de st ack| aof a
separ at @l )%”138%%%?%6?&??7?% i yt"ﬁ‘é ?55‘{ %\g\ﬁ( ﬁvlf%fe 8| éﬁ% er is
made of amubnoagsed qmsuimsﬁ,ameeﬁuczkmm ainmet@dniarekatieoxirde theriikegr.gani c

oxi de, usglyl ;e ,{g{a%qé Sl QMR LD Sl FEH L BG W 1Ra P FELIAPREL | B, ¥AGUUT

evapor at i on, ering and Thé resin
conposi ti @hef br-k%eal i ng that constitutes a sheet-shaped resin conposition

nmay be any one EBﬁéﬂéﬂn@etHé'éﬂe%ae@ftBrécﬁﬁ:'ln%h!ap@zrl%g%@}&ﬁ{@%u%@@&?ét' on
is, for exanple, an_epoxy resin_conposition containing the follow ng

i ngr edilenE8IATES TEIN35eaR FAWHSIERR BE iGfedN iR MONEEPA P HEfaFHRS a

sheet . |ng:l"1@dh_€@tsxﬁ~st@§@é_<,y g’::%‘éaft@rhﬂ:giﬁa&leﬂﬂé B gfﬂﬂr@ﬂotol’;&ﬁlﬁmhagl’;ﬁdi ent C
el ast orer ngre di ent g i norganic filler 40l ngr ? E: curi.ng %hom)ter
[0035) " 0L ne g S e nE RS PROTER SRELAThAIGB  Bht are. ot
limted t@letéoxommpl e, various epoxy resins such as dicycl opentadi ene
type epoxy bgg , cresol novol ak type epoxy 5 resin, phenol novol ak type
epoxy resin i sphenol A type epoxy resin, bisphenol F type epoxy resin,

bi phenyF type epbRy Fesineleand kavies- hydtompsheAy? maivamédeypryaepokyer esi n.

These epoxy:FRseNs tRYebe Used-aLoRe P10 NteobiAAt L9 OfudtMa ki nds or

nore. Fromthe viewpogi nt of softness prior to curln% and capability to
preference given to 0.1 to 5 yum in preventing the entire wiring

¢lrcuit substrate from bowing.
When the release layer is made of one of the aforementioned
20 inorganic substances, the thickness thereof is preferably 1 to 100
nm, with further preference given to 1 to 50 nm in preventing the
entire wiring circuit substrate from bowing.

When the release layer is a polyimide layer, useful methods
of forming the layer include soiution ccating, electrodeposition or

25 chemical vapor deposition (CVD), stacking of a separately formed
polyimide film, and the like. When the release layer is made of an
inorganic substance such ag a metal, metal oxide, or incrganic
oxide, useful methods of forming the layer include electroplating,
vacuum evaporation, sputtering and the like.

30 [0034]

The resin composition for sealing that constitutes a sheet-
shaped resin composition may be any one that can be utilized to
seal chips. A preferred composition is, for example, an epoxy
resin composition containing the following ingredients A to B,

35 and this can be used after being prepared as a sheet.

Ingredient A: epoxy resin

Ingredient B: phenol resin

Ingredient C: elastomer

Ingredient D: inorganic filler
40 Ingredient E: curing promoter
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/o foll ow uneven surfaces, |iquid bisphenol A type epoxy resin particularly
preferred. [0036] As far as they react with epoxy resins for the

i ngredi ent A, useful phenol resins for the ingredient B include, but are
not /5 linPPédlto, for exanple, dicyclopentadiene type phenol resin, phenol

novol ak resin, ceesel é@ﬁ)\k@ @Esi@@ﬂ’br &m@n%g@é@ié% A esknuaad e drieke.
These pheno% res used Ion in combi nation of .two kinds or

nore. The'p endT“%%%E% u 85 ?@a%%é?eﬁgﬁﬁ P D RAViERG 2" SdFH&  gr oup
equi val entligycyeperga28@n20twpel epxsof renaing poigwl obvedak ot D Gpowivt h
greaters p&@E@ﬁe%r@lV%BVBPa]P w9l @éssf@smseﬁea%ea of ydd $phigh curing

reactivit 0037, nd|n rati o of nt Ae poxy_ resin and
he 25 1 ngFEU ort LB BREROf T8 r?ﬁ%%ﬁﬁf?y%ﬁpggélryibgyp%u% ThateiRe tof a
anount ofah?dt:mgﬁhxgﬂ@upshemwlm&xhﬂm@n@bpeesw¢xx|ng§ned|éEHGSQ epexP. 7 to 1.5
equi val en&@SlH@rr@ay%%f 8Ea8l Y1 Hhd 40 1k oAU NMElENLS, +RET K AW B Rl Of
epoxy grogg t e e oxg regln redi ent ﬁ%. 3QEIas£ ner s f%‘ t he

i ngredi en F cHS Ed° ?ﬁéf hPERRT i Ty raditeAt 8 A SR, Hidanter

sof t ness énml®Weundndm syurfacedhe lepmiyl béspnemonposivbeospodnerastimuct ur e

t her eof |gagggcégghgp%rg@ekkgatat|ons as far as this action is exhibited.
Exanpl es of such el astonmers i1 nclude rubber polyners, exenplified by various

35 acrylaﬂ@ é%bolyners such as pol yacryl ates, and pol ynmers nade of
but adi ene rubbas, fsrya@ﬁﬁwhutadDEneltmbﬁﬂnq(SBR)nsef@yHGHanknyhlanetale

copol yner gg}/@ pﬂ% nglrr}gb 180T clit&gteg %l%lier or,, the Ieg I%et These

r n
pol ynmers may be “used "al'one or Th conDi Hg? of~ WO nﬂs [ 0038]
Regar dipg lthétedntentforatkampie t mqyrtrgppdn‘eamh@eelta@taophemol traﬂnpr ef erabl e

fromthe hg%g?“?ﬂ<95kcgng§§r'3§%%§f%§ @ngaflexb %hoiyai PgbI%SE nt ent

ratio be € range o melg nore prete 5to
30% by wekgft th¢ nlikes t’blt@f*oe @Tmmlcreagm@dmae/ntbecgﬁeen@lwm tdye i@poxy resin

conposi ti g Embf'néﬁeo&% %%?EEB Pﬁ%sc d el ent, ’iﬁ%ﬁ@% resin u edf tshe cont ent

rati o of the ingredi astomer 1S less t an t ower it is
di fficul tpn:@f@mifpler cdeshpedng of tnekoxlvd andup I@qulbnallueny OQn?JD tthve and| i ng

morkabl o] elastoner ee ped. .resin np05| ion for chip
seallngété}égs£ ecredse. %bnve%ggﬁy,alﬁgﬁhéugén ent raﬁFﬁ*é%@&e%s t he
upper |ingtven h*'eo pasnodunprgl ek astdin wedahes dedrisadegh andindhe strength of

the nol ded.progyct, tends to be insufficient.

[0037]
The blending ratic of the ingredient A epoxy resin and the

25 ingredient B phenol resin is usually preferably such that the
total amount of hydroxyl groups in the phencl resin (ingredient
B) is 0.7 to 1.5 equivalents, more preferably 0.9 to 1.2
equivalents, per equivalent of epoxy groups in the epoxy resin
(ingredient A).

30 Elastomers for the ingredient C, which 1s used along with
the ingredients & and B, confer softness and flexibility to the
epoxy resin compesition. The structure thereof i1s not subject to
limitations, as far as this action is exhibited. Examples of such
elastomers include rubber poclymers, exemplified by various

35 acrylate copolymers such as polyacrylates, and polymers made of
butadiene rubber, styrene-butadiene rubber (SBR), ethylene-vinyl
acetate copolymer (EVA), isoprene rubber, acrylonitrile rubber or
the like. These polymers may ke used alone or in combination of

two kinds or more.

17



25 [0039] Useful inorganic fillers for the ingredient D, which is used
along with the ingredients Ato C, include, but are not limted to, various
conventionally known fillers such as quartz gl ass powder, talc, silica
powders (roFE8h silica powder, 20 crystalline silica powder and the |ike),
al um na powder, rabapdnuMunst EbdeenantkiSid bEonnai inddetipowder e1Jhesedill ers

may be used alone or in caonbination of two kinds or nore. Particularly

or ot er 1 ed Fr of PHE- SHARSor APMof T He SBEUEE O OI1RE L Pnaar - eiareFon
coeffici eftiepfibi e cwhed phedusiteatfte r3itlbChe poswdanrs tha5ruhdd ©F eater
preference given to nolten silica powders_becayse. of their hj filling

D oper L9 AR B ot T arEy e Rt TSran PEas poRatrS HondFadBe s pHorital  mort en
silica powdens anghrdicsrinptrediant temteinki ¢a poswdarssy irksis pogieriallba from

the viewpgint, of fluidity to use a spherical nolten silica powder. In
" %Bea?%%#%ngéplﬁD??%ﬁFQﬁ ﬁtcﬁoﬁgﬁﬂ%r havi ng an average particle

particul ar’
di aneter of 0.2Ifot3® gmuesitptetesabf wreseadgrevi enprefedtabbyetr nid Neeszange
of 0.51to0,15 ¢ The content ratio of. the ipgredie D.norganic.filler is
br ef er abl J 380 Th RIS AiG8 of (60 1 G ISSaeBy Vs gie SBartr LTS 25575 to
90% by 1oeiaght fletilbihid tant end epoXyardsing vonpasi timgn of00U8] e hssfaareras st hey

are capablaeS éegjsnng£pg_the curiqgi;eac ion_of the.afor negtioned epoxy
an

. . o} 1 .
resin (ingredrent P eﬁﬁgn%?m3%5|nof8 Or(?ﬁLréﬁ?%ﬁFgB et ul curing

pronot er s dkoredbe. | fgnedreaty E, i wWthehcostased adiongxeetds tthe mpgeedi ents A
to D inchyde, but, gre.not, tLoLed o, yank gus,convent opally, known curing
pronoters. I'Sting ‘curing prghﬁfers sucﬁ as ﬁ%é%%%orué-%asedlcurlng 5
pr onot er s staanaeh bas gdhec mell dgd ppowbicar $endadt e azehdfbasedt curi ng
pronot ers e used, with preference given to an i m dazol e-based curing
pr onot er Béggaie it enables the obtainnment of a thernosetting sheet-shaped
resin conpositi BAebhl ekveldagar Eutbdid ifior. tha usvmaiend dheebishajped resin
conposi ti @Begi §14:5y 30 &Y ¢her abl ed 1 Q1P Rer¥i ewpoi k. £f, warkapl lidy and
quality stability that the conposition be storable at normal tenperature
limited to, various conventionally known fillers such as quartz
glass powder, talc, silica powders (molten silica powder,
20 crystalline silica powder and the like), alumina powder, aluminum
nitride, and silicon nitride powder. These filliers may be used
alone or in combination of two kinds or more. Particularly
preferred from the viewpoint cf the reduction of the linear
expansion coefficient of the cured product are silica powders,
25 with greater preference given to molten silica powders because of
their high filling property and high fluidity. Molten silica
powders include spherical meolten silica powders and disrupted
molten siiica powders; it is preferable from the viewpoinit of
fluidity to use a spherical molten silica powder. In particular,
30 a spherical molten silica powder having an average particle
diameter of 0.2 to 30 um is preferably used, more preferably in
the range of 0.5 to 15 um.
The content ratio of the ingredient D inorganic filler is
preferably set in the range of 60 to 95% by weight, particularly
35 75 to 90% by weight, of the entire epoxy resin composition
[0040]
As far as they are capable of promoting the curing reaction

of the aforementioned epoxy resin (ingredient A) and phenol resin
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for a long period. Preferably useful curing pronoters for the ingredient E
with these desirable characteristics include, for exanple,

2- phenyl - 4,.5- di hydr.oxynet hyl. i m dazole and the |ike, 15 004,1({]6r | t
pref er abl & "PHATY T HE" %nt élﬁ_%f‘r}!at?‘b“é’rg Pﬁ@mf’ﬁ‘:&?%a‘%oerntth@ &H&Fﬁ‘ﬁl ofot er be
set in thehiahges oisdl hlbaghth tiy thei ghtretbee: prrefier abl ynO1.:3&34,0 53% bye

wei ght, particul arl referably 0.5 t0.2% ight, of the total amount of
t he epoxynrorgm Jr”lmjg%en%otgjl’t ivSﬁ?O‘é% 700" lonaﬁ/yvfﬁhguﬁigge%m?%%ﬁt'i on, the

epoxy resiEnicoippsidiion paymbeeid endddaaspapgsiapiisabasett durimy addition to
the ingredients Atao E,__as required, other additives sych as a flane

r et ar dant P Carbon blAc neaﬁas ?h%l‘?‘mﬁgg%ﬁ?gifeﬁ%’ [%’(%éimgazoge"%?éiﬁpl es of
t he fl ame cuetag darmmdtrolsuden obvganicel, plasphpr ¢fe cormeoyndsy antdrmony oxi de,
met al hydr.gx| s ych al um num hydr oxi de and. .nmagnesi um hydr.oxi.de, and
The 1 ke, IaagSF b e T K A T L BB o
ki nds or 30 amoteerif@3@44lindsshepreftapeddrshieetcahmpddivastof eongdsinti on used
in the pr ] nt i.Qn et - shaped epoxy. resin _conmpqsition_can, for
exanpl e Ba AP bHEd 50 B0 e *Bar bur SR e LTt ReTR e Vicuan T o

i ngr edizenpseierahlenfded tbepyepare ran oépexykaesiitycanmpogiélony by any net hod
that ensures,upi for i rsi ' | endi t i.n ients.
Subsequentsl é?yt %fiﬂrﬁggegggn?éﬁ%% |Ols?ls§ vtéggﬁlg}"ae E‘%I &8%§‘ggrter%%eé:altiuﬁg if
required, fandaald1d merg ogr eprrederbplyanst Bhi coatingger Ahdermatioreltye the
various | BgRedhelts H1Y eKOSAARLLASh DOV AL UAING 13K IRRARLC ang the |1 ke
to prepare a solid resin, ich may be then extruded into a shéet form to
obtai n a FEpIPlTheZwenyshd p5cddtidnp=yeehbyl imideactiecahdr the slis.t abl y
used bgga%gd% enabl es easy obtai nment of a sheet of uniformthickness.

[ 0045] reparation of a sheet-shaped epoxy resin conposition by the
var ni sh coati ngifethdtraieraeser ipeld W epntent ratio of the ingredient E

curing promoter be set in the range of 0.1 to 5% by weight, more

is

preferably 0.3 to 3% by weight, particularly preferably 0.5 to 2%
by weight, of the total amount of the epoxy resin composition.
20 [0042)

In the present invention, the epoxy resin composition may
be blended as appropriate with, in addition to the ingredients &
to E, as required, other additives such as a flame retardant,
carbon black and other pigments.

25 [0043]

Examples of the flame retardant include organic phosphorus
compounds, antimony oxide, metal hydroxides such as zluminum
hydroxide and magnesium hydroxide, and the like. These flame
retardants may be used alone or in combination of two kinds or

30 more,
[0044)

As a preferred sheet-shaped resin composition used in the
present invention, a sheet-shaped epoxy resin composition can,
for example, be produced as described below.

35 First, the individual ingredients are blended to prepare an
epoxy resin composition by any method that ensures uniform
dispersion and blending of the ingredients.

Subsequently, the ingredients are dissolved in a solvent or
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The ingredients Ato E and, if required, other additives are bl ended as
appropriate by a conventional nethod, and uniformy dissolved or dispersed
in an orggﬂgi c.solvent to yield a varnish. Subsequently, this varnish is

coat ed and"fr e ot FEUBSERat S 1d8 45 pPor SRSy DY VAT BHY 399¢A "6over ed
with a filmedbnstucieias anpobyesdey ifHgh@uiands the, Hesuhbiagy sheeteshaped
epoxy resi n,congosi tion is rolled up. [0046] .The choice of the
organi ¢ sOfvEHt i e APt EF arikF FPnPERRETS & iS6dd e BRYEM i"gH&N Paknown
organi ¢ sekvents earrd2@nused,sHaal wdi-noto f o axappkeim metihyl vethyin

ket one, acetone, diqgxane, diethyl ketone, toluene, ethyl acetate and the
i ke. Tﬁegsag%‘@%rw%ﬁe V&Rt RO R B Tused SEOHP I USRACHRER YRR i On of two
Ki nds or moebledheadngbedi &nén€aiCeNishakk 081 i ihifenorgaskte SO vent is
usual ly preferably in the range of 30 to 60% by wei ght. 25 [0047]

After the [8P8ahi c solvent is dried off, the thickness of the sheet-shaped
epoxy resin conpospiionidrs ofiot placdi-cilapeldy ebbry tethirbubmpbsisiatrsual |y

pr ef er abl r he viewpoint of thickness.uniformty and the anount of
resi dual ?8 vggnnIglt%atcotahé“ngom?%i%iﬁéssgeﬁgr%%?éahfelé)wt'o 100 pm nore
preferably 20 tBhZOiRmedikatshlstol’ aimid isheetu shwmpedtepoxyddesives

conposi ti d.in_a lamnatiaon to _obtain.a _desired thickness, if a
| ar ger an%gﬁpg%?lp%edsjisa% fagp%%ﬁa;@eed%lynacﬁf)rﬁv%%%ﬁnr?& gﬁggﬂ%1 di'fy and ot her
cases. Hemeéfothky sheet-lshdped @&iFmersedsin sonposinticopoieyntbe-ausaeédldnaa 35
si ngl e-1 ay, uc -US l.am nation conprising_two

| ayers or %?ag&ﬁ %%ge?‘%éen%%l’c%%égsg%gf%% 5 ergé)fa -%éﬁa%écg A%ggope in
conposi ti enbserplie edidhnasha petyrdteghifp lzeatndgisiregovare@swidégpendiing on

chip 2 [,ZE, - Si f {00 CiyGuit tr |.ac n, the ol d,
chip rrgfjn?’}lﬁg %%n%ﬁ%cgyg%@tgﬁg%% ’sta%éjt g’,ﬂet ﬁ%gt?%ilcﬁlgggegf Q}Sﬂkec}ee A ayer
covering FRelghtpurnsdtihe Eikeglled hpcknesses of roughly about 200 to
1000 ism ﬁg gj]_cul arly 400 to 800 pm is 5 useful in sealing ordinary

chi ps. [0(5 % hermal curing of the sheet-shaped epoxy resin conposition is
usual | y perforngde|ghalfe cénpeeatiganicangdvent 199 n PegCichearing tine of

1 to 60 miniesqantha REesstyEnOfordit vt @ad@nMi&anic solvents can be
20 used, including, for example, methyl ethyl ketone, acetone,
dicoxane, diethyl ketone, tocluene, ethyl acetate and the like.
These organic solvents may be used alone or in combinaticn of two
kinds or more. The ingredient concentration in the organic
solvent is usually preferably in the range of 30 to 60% by weight.
25 [0047]

After the organic solvent is dried off, the thickness of
the sheet-shaped epoxy resin composition is not particularly
limited, but it is usually preferable from the viewpoint of
thickness uniformity and the amount of resicdual solvent that the

30 thickness be set at 5 to 100 um, more preferably 20 to 70 um. The
thus-obtained sheet-shaped epoxy resin composition may be used in
a lamination to obtain a desired thickness, if a larger amount of
resin is required in chip sealing and molding and other cases.
Hence, the sheet-shaped epoxy resin composition may be used in a

35 single-layer structure, or may be used as a lamination comprising
two layers or more.

The thickness of the sheet~shaped epoxy resin composition

required in the actual chip sealing step varies depending on chip

20



10l n case of a sheet-shaped resin conposition nade of another sealing resin
conposition as well, a heating terrperature heating tinme, and pressure

suitable for the mat eri al may be enpl oyed. Al t hough any die for
sheet ol ARG capabIY dfeplotviel r’r"g“@%ﬁér ARPS B Heh S16R&0F 1 t He® pisdidage aft er

chi p seal icAgpi ﬁoﬁ@tﬁ@c@l@hﬂbt?,ox@rtr@(%%bbﬂgaﬂé e fiRr teQBERRESSI ON v di ng and
the |i ke can generally be used i p-mount ed substrate is placed

in a nol dFR§IDI L2YSF SKESTIEHape Céﬁé%(ﬁ‘nfjegli“ﬁ otfgodi theRkRESFHGEd on t he

chip, andrbhehwaa{mt Iz@oweaacmé@qmdl 8ah-81 8k Bced; ispodesonps gased,s after 20
whi ch pressi ngband nol di ng are perforned under the aforenentioned

condi tlrr)néls’e[f 441 Waear? Y & 9RPring circuit substrate has a |arge
area assurippggi vi sion by dicing and the like, with a plurality of 25 chips

| | | t be
PRI eie Bttt g Fay SOl L AN R g o S

An externak GSBAECE igtd rfeeREUCE Ot ROMem@Brksutdictdded oienibbecd ommct ace of

the wirin rcwt substra com sed upon 30 a t he
net al sup%‘g?%‘ Fayet™e R sur%%cg of the® exﬁ r%aﬁ’r ontect’ ng ga%%g]&g{? @3ortion
thereofionay be pnocassed tao sprevtsleaprimesdn sohpesidald madasoshavwstHer Fig.

1(e). EXAI\/PL 0050 35The mapuf act ur | met of the sent ntion is
her ei naf t &1 es%rlebge YOT Oglpgcfflacsaﬁ gqan% heﬁgﬁ g ?e’ijer‘?g:éﬁlg of
t he foll owing, earacﬁrpizes@braceuataqmr@cﬁmt itbA. mEt(eamﬂle m]ay be employed

Although any die for sheet meolding capable of providing

external dimensicons of the package after chip sealing is
15 acceptable, an existing die for compression molding and the like
can generally be used.

A chip-mounted substrate is placed in a molding die, a
sheet-shaped epoxy resin compositicon is placed on the chip, and
the chamber in which the die is placed is decompressed, after

20 which pressing and mclding are performed under the aforementioned
cenditions,
[0049]

Provided that the wiring circuit substrate has a large area

assuming division by dicing and the like, with a plurality of

25 chips regularly arranged thereon, as shown in Fig. 1, the peeling
step may be followed by a division step to yield individual
semiconductor devices.

An external connecting conductor portion is included in the
lower face of the wiring circuit substrate becoming exposed upon

30 separation of the metal support layer. A surface of the external
connecting conductor portlion thereof may be processed to provide
bumps or solder balls, as sheown in Fig. 1{e).

EXaMPLE
[0050]

35 The manufacturing method of the present invention is
hereinafter described more specifically and in further detail by
means of the following example of actual production.

Example 1
21



In this Exanple, as shown in Fig. 5 a release layer 5 of titaniumwas
focined on a netal support layer 1 of stainless steel (S0S403), a wiring

circuit substrate 20 to serve as a rewri ngﬁ | ayer for sem conductor chips
was formed ther éBntiahtl ICoAREET edS t BT KE ERPpsS: ahdethesehi peeiner &fseal ed

using a sheehnShAPed eReXXYar 881 LAMNOSLEHOP: layer 1 EREsW NG CkEEHE
substrate had on the upper face thereof nounting regions of the same shape
arranged i‘RUa%Pdbedt &drpaft e+tFCHT aPshEhe ST ERIYEt BF THIPE EEIbe

mount ed i nathe A6 anRgRWRAHLEOCPTcHiPel khsMBbFhed thereon EAEh-Ss8MEgendust or
chip had a square outer geri phery 10 mm | ong in each side, conprised 240

el ect r ofle “PEASPiRHC I Pad BefMPT IR &F24RD B0 YA AlarEmetaEed WPPKYa gol d
bunp 60 gmekhndiar@iLribarmed on each pad. 15 [0051] [Formation of rel ease
| ayer] As shown in Fig. 5(a), a 100 nmthick rel ease | ayer of

titani umwas foffed by 19 F&ﬁgﬂﬁ(%kiﬁqlﬁ‘FﬁeP@ﬁ B Uther PR “oh® thet fSfe
surface omoanfBt@lr&ipper bfl eersahedeppeedr Mided i25agme2éaidd ¢latkerh of
SUS304. [OOSZL ‘Lth% mati on of base insulating |ayer and formati on of netal
FTIm for EBnEabe™ JoiEPmASORRERKTY IFPRPg. L8( B MOHTRGry i HeC | 2aroeBast

i nsul atibngs2%4kayemat2Qa.was fornmed using a light-sensitive polyamc acid
(prepared by a reaction of 3,4',3, 4! -hi phenyltetracarboxylic_aci

di anhydri de, 4, ag‘ai%ﬁww&dﬁdﬁﬁéﬁﬁcﬁ%gﬁd AndIPaAFapHE |é’ﬁéa¥’€\‘f’ﬁﬁhg‘,oé{ﬁa

cont ai ni ngoagphot@sensiibiez etdmpAs@penionglbtt vas made , atatheppdctingn wher e
a conductor, portion for 30 external connection was to be formed. The

rel ease | &y&Fu52 e e NosBd ot e i5dt t b’h’FBfat?ﬂ-:ldoﬁ’élﬁ’?’ngg Hhetbase

i nsul ati ngikayesr wasnkd gm each hhakness, and the opening was circular in
shape and 100 gmin diameter. A gold layer 212 (0.5 gmthick) and a nickel
|l ayer 241 [P5535 gm thick) were sequentially fornmed by el ectroplating on the
surface oflfphsateirease rkedyereSlaxpased in the opening hl. Thus, the gold

| ayer 212 was ahloyfdld Q. DGQMES PXPOSLA dd phNen Uk SidiR RO, LEpDYAl Of the
metal support |ayer toge Ther i t he release
titanium was formed by titanium (Ti)-targeted sputtering on the
entire surface of a metal support layer 1 prepared with a 25 pm
20 thick foil of SUS304.
[0052]
[Formation of base insulating layer and formation of metal film
for contact point]
As shown in Fig. 5(b), a polyimide layer (base insulating
25 layer) 20a was formed using a light-sensitive polyamic acid
(prepared by a reaction of 3,4',3,4’ -biphenyltetracarboxylic acid
dianhydride, 4,4’ -diaminodiphenyl ether, and para-
phenylenediamine, and containing a photosensitizer)}. An opening
hl was made at the position where a conductor porticn for
30 external connection was to be formed. The release layer b5 was
exposed to the bottom of the opening. The base insulating layer
was 10 ym in thickness, and the opening was circular in shape and
100 ym in diameter.
A gold layer 212 (0.5 pm thick) and a nickel layer 211 (2
35 pm thick) were sequentially formed by electroplating on the
surface of the release layer 5 exposed in the opening hl. Thus,
the geld layer 212 was allowed to beccme exposed fto the outside

upon removal of the metal support layer together with the release

22



| ayer. [0053] [Folmation of seed film |ower conductive path, and conductor
| ayer] 5As shown in Fig. 5(c), sputtering with chrom um and then with
copper was perfoLmed to forma seed film 23a (chrom um |l ayer thickness 50
nm copper-3¥&Yer thickness 100 nn), and a 10 gmthick conductor |ayer 23
with a spegpksed wiring pattern and a  conductive path 25 were forned by

el ectrol ytic copper ating../o Subsequently, the portion of the seed film
where tho EGRATEIG Tageroasi s Mpeantonle s Bivats [ 6084 K Ehoan i n
Fi g. 5(d) lat/be] upper face of the conductor |layer 23 was covered with a
plating resist rl (except for t 15 portion where to forma conductive
path), and the f&8\/\él?o"f’naclé1 5S¢ hg?ﬁ)e’t PGS ORY ‘I”a@érc O\Wégmeﬁ?ﬁ?rtgﬁp cover ed
with a resiish t&pear cerdperfveng@itdt Zdrhayi sged dilameter (of-r&Q gmiagdra

hei ght of 15 gmwas fornmed by sol der plating. The upper end of this

conduct i véhbﬁg ESBrifedMas CEPPRT mavar FBFCEB%%%&QOOW)O fHé 20 %M8ct r ode of
t he sem cahdoktosndhitpr 89565] 23 Rardmti epeof £ adhesintegl ayetdrn and a As
shown in Fig. 5(e th atin esists rl.and r2 were renoved, .an adhesive
ayer 20bBILEENEH M oot R e P b S PP BT e
such t hat Sthecgxgposied ctrductoicd ayerrh23saad Tiodwticiree tpat dorRiiavere
enbedded, 1andrt?§ v?adsh%%is\é% Iaggrr%%e%tched using an al kaline solution in a
way such that " the upper &ha Ya2& D Fhe conducti ve path 24, as a term nal
portion, wassexposed on the upper face of the adhesive |ayer.

As shown in Fig. 5{(d), the upper face of the conductor

layer 23 was covered with a plating resist rl (except for the

15 portion where to form a conductive path), and the lower face of
the metal support layer 1 was entirely covered with a resist r2;
a conductive path 24 having a diameter of 80 pm and a height of
15 ym was formed by solder plating. The upper end of this
conductive path serves as a terminal for connection to the

20 electrode of the semiconductor chip.
[0055]
[Formation of adhesive layer]

As shown in Fig. 5{e), the plating resists rl and r2 were

removed, an adhesive layer 20b based primarily on epoxy and
25 polyimide was formed in a way such that the exposed conductor
layer 23 and conductive path 24 were embedded, and the adhesive
layer was etched using an alkaline solution in a way such that
the upper end face of the conductive path 24, as a terminal
portion, was expcsed on the upper face of the achesive layer.
30 [0056]
[Mounting step]

Chips were mounted on all mounting regions of the wiring
circuit substrate thus obtained (with a metal suppert layer
provided in a way such that it can be separated), as shown in Fig.

35 1(a).

The chips were aligned and mounted in a degree of vacuum of

3 Pa at a temperature of 300°C under a pressure of 1.5 g/bump,

using an aligner and bonding apparatus (manufactured by EV Group
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30 [0056] [Mounting step] Chi ps were nounted on all nounting regions
of the wiring circuit substrate thus obtained (wth a netal support |ayer
provided in a way such that it can be separated), as shown in Fig. 35 1(a).
The chi ps J@®ee Bl Kghed: fded wbinbethd mdpegéyrebapdr wacuanedf a3 F°at far

t enper at ure 1ef;»300C under a pressure of 1.5 g/bunp, using an aligner and
bondi ng apparatus (nmanufactured by EV G oup Japan K K. ), after which the
adhesi ve |&Périwas aged at 180C for 2 hours. [0057] [Formation of

sheet - shapedrepexyn I &5ihee®FRBRSHéd o:BThessheedmsapadngpoxy resin
conposition useqd_in th| S % npl e was fornmed as described bel ow.
First, fhe fol | ORng FHGrEdiPsit EPRRY & Bl Eh FEBPPALEHE® rs5% 18hb0A® bel ow t o

yi el d a sheahpteatsfnNofiadcai ab. d&@@ﬁ(:}berde&lemowbl sphenol A type epoxy resin
(EPON825, /o pr duced %J n Epo Resj.ns Co. 8.2 parts by weight
Phenol resin: 5?5{( t f@ﬁﬁ&ﬁbﬁ ‘???d(ll%t§6ﬁer%r%]o‘%ﬂfj€6’ By Sheweetio -

Hi ghpol ynethcGa. bel_ctnd Yo ﬁe@dparﬁseély cW%zltgh'g varnish. /Acrylic resin: acrylate

copol ymer (TElI SAN RESI N SG P3, ro ase Chent eX oration), 1.5
paPtsyby w(eu ght é?%&r’r’%sg%r SsPBFRO. d‘é’ﬁ%ﬂ eﬁgi‘éydﬁ%’d} o%%’gg 5“ m dazol e

io produced by Japan Epoxy Resins Co., Ltd.), 8.2 parts by weight

Phenol resin: novolak type phencl resin (ND-564, produced
by Showa Highpolymer Co., Ltd.), 5.0 parts by weight

Acrylic resin: acrylate copolymer {TEISAN RESIN SG-P3,
produced by Nagase ChemteX Coiporation), 1.5 parts by weight

15 Curing promoter: 2-phenyl-4,5-dihydroxymethylimidazole
(2ZPHZ-PW, Shikoku Chemicals Corporation), 0.2 parts by weight

Silica powders: spherical molten silica powder having an
average particle diameter of 5.5 pm (FB-7SDC, produced by Denki
Kagaku Kogyo K.K.), 64.3 parts by weight; spherical molten silica

20 powder having an average particle diameter of 0.5 pm (SO-25R,
produced by Admatechs Co., Ltd.), 20 parts by weight

Carbon black: #20, produced by Mitsubishi Chemical
Corporation, 0.8 parts by weight

Organic solvent: methyl ethyl ketone, 100 parts by weight

25 [0058]

The sheet-shaped epoxy resin composition used for chip
sealing had a thickness of 600 pm. In this Example, a resin
composition of this thickness with good quality was prepared by
stacking 12 films of 50 um thickness bonded sequentially to have

30 a total thickness of 600 pm using a roll laminator.

First, the sheet coating varnish formed above was coated
and dried on a first polyester film of 50 um thickness using a
comma coater to obtain a 50 pm thick epoxy resin .composition
layer, and a second polyester film of 38 um thickness was put

35 thereon to form a 3-layer lamination [second polyester film (38
pum thick) /epoxy resin composition layer (50 pum thick)/first
polyester film (50 pm thick)]. A total of 12 sheets with this 3-

layer structure were formed.
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(2PHz- PW Shi koku Chem cal s Corporation), 0.2 parts by wei ght Silica
powders: spherical nolten silica powder having an average particle dianeter
of 5.5 pn1(FB—7SDC produced by Denki Kagaku Kog ¥ 64. 3 parts by

wei ght ;  spheri cAFPRBTEH 13-l ithE 2BCHRAWRSI YREVER %H“é#éﬁé@@ Bér%@%le

dl amet er Qfan@ndt RsAd %@%Bpafaé@éwcedﬂ)médeﬁéﬁ%s% coiawsim&p 1Rgets by
wei ght Car bon bl ack: #20, produced b t subi shi Chemi cal

Cor por ati dR0 BR8tipkiils Wy %P@ﬁfﬂ ar gavise %IPW‘R ‘ForébRy FP@thyTeséet one, 100

parts by wehghti2ood 038 (50 um dhieigheet a§&1@ﬂ£ﬂ 1%&%)41:5&%! MRS tion
used for chip seal i ngfhhad h| ckness of 600 In this Exa le, aresin

conposi £i Gi*ofPERES ¢ |S@I?ﬁé‘§‘sl§6f"c‘?ﬁ@(%’& dharst )P%Hsesﬁreepgi‘gﬂ HP*st acki ng 12

films of 5QsRm tbhsdnassnbonded sestient i-aklky) 16 haveoc3feartpt&lidhiekness
of 600 Rmusing a roll |am nator. |rst t he sheet coating varnish

formed abd¥i s coated and dried on a first poI yester filmof 50 Rm
t hi ckness usi ngr:“arenémﬁofeqatteﬂ’e Forobtmilyeatsl RDLh hrclor@pexyer 88idhch

t I , d st fil t hi ck t
35 hor cof it BAFGF 1 o STTaE PR R (o oFEEEUn bl G PEPY | 1T (36 R |

t hi ck) /;ep@xypbest 1o ARRS! (0D way@ﬁc(ksowem bdedq /i c3bspokyesiar +hi |l m (50
Rmthick)]. Atotal of 12 sheets with this_3- layer structure were forned.
Subsequen% CPREY SECORd CABPHRSEE Fia%RTof 1@%0%“ d'fhlﬂli‘é PanFMAthSOns was
separ at ed,Laafdat hen epowyebgsinreonglositis off tayet (Hlrgmibhsckjises bonded

in close contact to t.he epoxy resin conpgsition | ayer 50 nghIC
anot her | &FHEPFON; THTEAERTYSTEP XY SHRIEPS 15108 |(a7n‘?| nHf b )<f)r1§t’St
pol yest er pbllbzaét.\@m)o‘;amesmareoﬁpﬁsem on layer (100 gmthick)/fi rst pol yester

film were formed, ., Furtheipgore, the first polyester tilmon one side
of each’of thesé sIx Tanidations was separat ed, 'ahd the epox Festh io

conposi ti @elyayeer (100 gm bheck)deest Bemdedtions|wse s@@m:atEdI aarichehepoxy
resin composition ]ay hi ck) %fc anot her. | am nat V\Pereby t hree

100,
Cheet's. of RoRYu Tt varEbRe of o Laver (2 BROHRE AL gL

contact to the epoxy resin composition layer (200 pm thick) of
the other lamination, whereby one fourth lamination [first

20 polyester film/epoxy resin composition layer (400 um thick)/first
polyester film} was formed.

Furthermore, the first polyester film of each of the fourth
lamination cobtained above and the remaining one third lamination
was separated in the same manner as the above, and the epoxy

25 resin composition layers of the two laminations were put in close
contact to each other, whereby one fifth lamination [first
polyester film/epoxy resin composition layer (600 um thick)/first
polyester film] was obtained.

Finally, the first polyester films on the two outsides were

30 separated to yield a 600 pm thick sheet-shaped epoxy resin
composition.

{00597
[Sealing step]

A wiring circuit substrate (with a metal support layer

35 provided separably separated having chips mounted thereon as
described above (Fig. 1(a)) was placed in a die, the sheet-shaped
epoxy resin composition obtained above was placed thereon as
shown in Fig. 1{b), and the chamber surrounding the die was
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pol yester film epoxy resin conposition layer (200 gmthick)/first polyester
film were foined. 15Furthernore, each of two of said three sheets the
first polyester filmon one side of |amnations was separated, and the
epoxy resiVﬁcEBTpr%%Citi on layer (200 gmthick) was put in close contact to

the epoxy resi nwﬁ@n@pelﬁasoenbaygfeés?&p aBathtCKAe afhdche sahpes dgydnation,
wher eby one fourth | am nation irst 20 | yester fil n1epoxy resin

conposi ti GRSFRYET UG-G Pﬁ‘ii%]k)"/qq rfé’tllﬁw%s“t@é‘ipefraltﬁfev%% fRIREre
Furt hei nDizendf beodd st spekypstes fddim ebmpasht 0fn t heetkeby tdndrarmmat L,ap
obt ai ned above and the remaining one third | am nati on was separated in the

same mann®Pld€9t he above, and the epoxy 25 resin conposition |ayers of the

two | ami nati onsrugseipiy dhe ebese: ontaeliitoorachOtdiverivheredycrons fifth
| am nation, f| rst Iye%;ﬂer fi1lmepoxy. resin COMOSs| tion layer (600 gm

thick)/fi pd th%, PREI WeRCTOb P RBJCOMPOS1Tion, Ry Apg Watshéfxrﬁrfut@’fi
pol yest er ublih§®a aiedHi@itwn poésd des appne 30psepanat ed Booykm bra +6@0 gm

t hi ck sheet-shaped epoxy resin, c osition. [0059 Seal i.ng ste Avvlrlng
Gt v+ SGBEET R R BORY nEe Al CUBRGRLCr ) et 35 BrUvTdgh Lepdrdbry
separ at:pd taapéﬂagt@f& RE meUnt ediHeReneonhassescishipdd adey:e; (feisdn l(a)) was
pl aced in _a_ di e sheet - hagqe:] %Roxy fesin conposi tion obtained above
was pl ace&of“ﬂ%?je%‘noréé”asghg fACFR ¢ b) PP THe £ E Rl e ™ i dGhdi ng t he
di e was vacudntaerthe chip, aih@hcﬁiﬁrﬁ masa*ltghem Py essed agai nst the
sheet - shaped ep resin c osition under the fo er at re and
pressure condi t?g%ge?%tesrdf t%g% FREP PP gﬁﬁog?w%xheam\ﬂ?e}éﬁy EALHP e}ﬁep was
s nol ded. the die vRegwp@heg,tmedap&ratdlﬂgdcprmmaton&sf apkeoveri ng t he chips
with the sheet - éh(? ed £ o%eg:e{szl n_com om%bon a, as _exe erted using a
mechani'tal presS To" applyy ra preskire 6 E% o¥1 ]ieh S KEBP EhahBl "ESoxy
resi n conpospléonl ¢ maedacHdsr odelihgkRa atoa /ffert enpenat ure of 130C
wher eby tfgﬁoggeet-shaped epoxy resin conposition was softened. Thus, the

[

epoxy res osition covered the chip, as shown in Fig. 1(c).
[Peeling step and dicing]

As shown in Fig. 1(d), the metal support layer 1, together

20 with the release layer 5, was separated from the base insulating
layer 2.

Subseguently, as shown in Fig. 1l{e}, solder balls were
formed on the surface of the gold layer, wherein the surface is
the end face of the external connecting cenductor perticn exposed

25 to the base insulating layer.

Finally, as shown in Fig. 1(f), the molded product was
divided by dicing intco individual semiconductor devices.

[0061]
[Evaluation}

30 This Example confirmed that the steps after chip mounting,
from resin sealing to metal support layer separation, can be
performed by extremely simple operations in a short time.

It was also fecund that quality failures due to unwanted
chip shifts and breakage, which occur in chip sealing with a

35 liquid resin in the conventicnal art, are sufficiently reduced.
Another finding was that the recovered metal support layer is

reusable.

[0062]
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Thereafter, the conposition was returned to the atnosphere, the die was
opened, and the nol ded product was taken out. 15Under atnospheric pressure,
t he epoxy resin _conpaositi.on s. conpl etely cured under heating at 150C for
1 hour . [déé‘%rsfbb%fiz}%%ésﬁhﬁybi ci ng] As shown in Fig. 1(d),
the netal supporhel ayeffadstdroget hetn20 o trhet pecsaleaseshayen 5, was
separated fromthe base .insulating.|layer 2. _ | Subsequent |y, as shown
Cn Fig. 1(8)TTRRGRT BalFSTRer LY oM@ A EhEYEUK 8% ToF RTECGH | ayer
wher ei n t Bemsuohacerd:s ddve cendaddat:dicinhhetrxt @idlalt caanect: ngqtegnduct or
portion_exposed 25 to the base .insulating |l r. Finally, as shown
P o1 PP R o R 5T B G R X GRBGLY Y ioGeg FED 7 i iual

sen conduetfaerdeviee Scor@@albn [ £Eved asattilentyi 30ddi i doxdrpkebsord 44 ned t hat
the steps after chi.p nounting, fromresin sealing to netal support .l ayer
separat | off PERATER Tpert OFEd BYFRRLT ASFy” SPHpI b erAEr SRt T tHor
tine. suppbttwasyal sarf eandly hat sgpabatydf aidddiesoda®l ¢,0 aranaerted chip
shifts and_ hreakage, which occur in chip,sealing with a 35 liquid. resinin
The converPRBRar Beter Bre rrr LT el v PBSTEctE CRRTRER=F haf o s Dhat

t he r ecoveredfaetalisuppahtdl ajethd preeesablieve}l062]is phbodustedldly

Appl i cabi Li The,manuf act uri met hod of the present invention
contri but eag%lét?%%?%sasﬁnr?ghfaﬁeaprfeodluccet#q\%ﬁrﬁr?%?e?%asli n-'$ealed semi conduct or
devi ces and red@bingatbbicutalan yisf &dalsedeonatepatent application No.

2009-280806 filed in Japan, the contents of which are

incorporated in full herein.
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5 because sem conductor chips can easily be sealed with a resin after being
nmounted on a flexible wiring circuit substrate a supported by a netal
support layer, and al so because the netal support |ayer can easily be

separ at ed CIA@MBEt i onal |y, the netal support layer is reusable and etching is
unnecessary, so that the /o manufacturing nethod of the present invention
is econoanall% agwfntaggoas and has a reduced environpental inpact.

Thi s appl itcafi BA-1E Bs 8FCGRC Dt M LERPAFEERY SIRNGE BBBEE280806 filed in
Japﬁna tpemagteﬁ Swifr A ﬁhsﬁrﬁﬂ:dr@ﬁi’cd per ahﬁ@ i nfdmhlteheds@i@.wimr@n@ M 1. A
met hod of producin sem conduct.or device havjng structure erein a
seniconﬁué%5?uﬁhi?ﬁbé}1 GnfE ?ﬁﬁ%quWPthaSI%?%Qﬂnége§ﬁb§tY?ﬁe?%%ﬂ?d%ealed

with a resnprikes eife tsheppebhod conprises the steps of: formng a
wiring circuit substrate having,,on nmetal support, | ayer, a connecting
conduct or | por ti SHEEHAL AN BBICHHREE ed T8 AR 8] Y Pi5de 06t 2¢ Ret.

sem conduetppochi paydr,a awaynsacting tdaatiut-her wetingrcichaui tasulstrate can be
separatedcgrgg1%h§_§etal sup oré Igy%y, and.that the c nnectinqqcondu tor
portion is ['6car®d oh ¥hé ﬁpglé? 3 4t LPIEB UKW GBI 1R A ("RuBSFPat e,
connectib nghtthetsonneacingngicontucdrsipeti oandbe tdpanartbdgf eo:ti CiHd n@tthgt r at e

and t he eg%ctgggehgnﬂ;h%nﬁe 'cgntuc%%%n%gkgh tq)k; Ount t ebseniconductor
chip on t RePWPT T ng Ciiredi't substrat e, gﬁfd&fﬁ: 4 She }-%Hﬁﬁed resin

conposi ti dncpbde o@f theseabengfassigideonposhtiwirion checsém sanductter, chip
mounted on the w ] ' it rate, and heating .the sheet-shaped resin
conposition to ?%é#gg%gkggﬁfﬁ%ﬁgﬁgé%ﬁHQﬂﬁﬂggﬁf ﬁrt$ﬁ§£ﬁﬁﬂioﬁg%$%sT%Flng
conposi ti earc2dt antbstrate aséparatdimgtirhéemef athe uygpdrbniiayesr: fatam,t he

W ring.ci ' si.rat sgal i ng. ..1he nuf uLjn t hod
accordﬁ%gﬁﬁghélgﬁ%%%ﬁﬂ%ﬁéggg%ﬁ£¥he Q%hgg -ghaﬁéﬁ ﬁ%gﬁgkcéﬁ%o§¥$¥%n is a
sheet - shaped eppxgciesia sbesposhtpen womniraicninngs Al @pmager esi a, se@a phenol
resin, an t - i.nargani c_fi.ll er ur | onpt .
ingredienggggéQ&%ﬁ&¥ﬁgﬁﬁgng%agﬁ%w?%%fégégﬁgggg6%3§ﬁFkggfggcﬁgiﬁ%ﬁ%éflﬁg
wher ei n aciebeasesi@tarties préseritiyat whensbhhet netagledsuppont coraymyitdnd t he
W ring cikgui u r , I, 1.1 i rcuht su t . be
separated%%r%%$%hg§%€%% (§%%%%??¥I%ygngggpg#ﬁ%ﬁgg%%ﬂgfg%%%?fﬁgﬁﬁgﬁﬁgan’
accordikfgargd claim 3, wherein the release |ayer is nade of polyinide.

separating the metal support layer from the wiring circuit

substrate after sealing.

Z. The manufacturing method according to c¢laim 1, wherein the
25 sheet-shaped resin composition is a sheet-shaped epoxy resin

composition containing an epoxy resin, a phenol resin, an

elastomer, an incrganic filler, and a curing promoter as

ingredients.

30 3. The manufacturing method according to claim 1 or 2, wherein a
release layer is present between the metal support layer and the
wiring circuit substrate, whereby the wiring circuit substrate

can be separated from the metal support layer.

35 4. The manufacturing method according to claim 3, wherein the

release layer 1is made of polyimide.

5. The manufacturing method according to claim 3, wherein the
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5. The manufacturing nmethod according to claim3, wherein the release
| ayer is nade of one naterial selected fromanong netal, netal oxide, and
i norganic o&ide. , )

release layer is made of cne material selected from among metal,

metal oxide, and inorganic oxide.
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