1 SPECI FI CATI ON FI LM FOR FORM NG SEM CONDUCTOR PROTECTI ON FI LM AND
SEM CONDUCTOR DEVI CE 5 TECHNI CAL FI ELD [ 0001] The present
invention relates to a filmfor formng a sem conductor protection
filmhaving excellent protective properties for sem conduct or

el enents, and a sem conductor 10 devicelusing the film BACKGROUND

ART [0002] In recent years, ninigﬁH%i%€f¢§@18§d wei ght reduction 15
D

of sem conduct or devi ces have be nd packages such as a
Ball Gid Array (pBGA)_ and_a _ Chi ze P age (CSP e en

ovel oped.  HoMR6FOR rrcaw%sc@@@ BERTRebraer N FREFesern,
sem conductor el enment has a face-down structure that is, a structure
in which the circuit surface SPECOBPEEFOESMIIEIGE el ement s

di sposed toward the sem conductor substrate side. Therefore, the

sem conductor el ement has a structure that the back surface of the
sem conductor el ement is exposed at the top of the package, and when
a packagd EHE Mk elcBdESDL when a package is conveyed, there are
problens 25 that term nals of the sem conductor el enent break off and
the likelOAD A solution for these problens, nethods of bonding a

protective filmto the back surface of a sem conductor
The present invention relates to a film for forming a

: semiconductor protection film having excellent protective
properties for semiconductor elements, and a semiconductor

10 device using the film.

BACKGROUND ART
[0002]
In recent years, miniaturization and weight reduction
15 of semiconductor devices have been promoted, and packages such
as a Ball Grid Array (uBGA) and a Chip Size Package (CSP) have
been developed. However, in the packages such as the pBGA
and the CSP, a semiconductor element has a face-down structure,
that is, a structure in which the circuit surface of a
20 semiconductor element is disposed toward the semiconductor
substrate side. Therefore, the semiconductor element has a
structure that the back surface of the semiconductor element
is exposed at the top of the package, and when a package is
produced or when a package is conveyed, there are problems
25 that terminals of the semiconductor element break off and the
like. As a solution for these problems, methods of bonding

a protective film to the back surface of a semiconductor



2 el enent have been disclosed (see, for exanple, Patent Docunents 1
to 3). RELATED DOCUMENTS 5 PATENT DOCUMENTS [ 0003] PATENT
DOCUMENT 1: Japanese Patent Application Laid-OQpen No. 2002-280329
PATENT DOCUMENT 2: Japanese Patent Appligation 10Lai d-Open No.

2007- 250970 PATENT DOCUMENT 3: Japanese Patent Application

Lai d- @e%i@meggoﬁa%@%@eéﬁ%’%ﬂo%ci%séBNENEer\éQa'i{lQ@Q‘H Patent

However, in these nethods, since binder polyner conponents are used
in the pr @&ﬁéx@sfq]qk)m@pn a sem conductor elenment is nounted on a
substrate using a flip chip bonder or the like, there is a problem
that the marks 20 of collets are inprinted, or the scratch prevention
function is not sufficiently exhi bited. Furthernore, as the thickness
reducti on,of , SeAi gﬁg&gﬁ gelements and sem conductor substrates is
underway, Wwar page O pac ages has beconme a problem 25[0005]

An obgect é%EﬁPeDB $nvention is to provide a filmfor formng a
senlcondu protection Til mhaving excell ent

[000C3]
PATENT DOCUMENT 1: Japanese Patent Application
Laid-Open No. 2002-280329
PATENT DOCUMENT 2: Japanese Patent Application
10 Laid-COpen No. 2007-250970
PATENT DOCUMENT 3: Japanese Patent Applicatiocon

Laid-Open No. 2006-140348

SUMMARY OF THE INVENTION
15 [0004]

However, in these methods, since binder polymer
components are used in the protective film, when a
semiconductor element is mounted on a substrate using a flip
chip bonder or the like, there is a prcblem that the marks

20 of collets are imprinted, or the scratch prevention function
is not sufficiently exhibited. Furthermore, as the thickness
reducticon of semiconductor elements and semiconductor
substrates is underway, warpage of packages has become a
problem.

25 [0005]

An object of the present invention is to provide a film

for forming a semiconductor protection £ilm having excellent



3 protective properties for sem conductor elenents, and a
sem conductor device with | ess warpage, which has a sem conduct or
protection filmfornmed by using the filmfor form ng a sem conductor
protection film 5[ 0006] Accor di gg to the present invention,
there is provided a filmfor formng a sem conductor protection film
whi ch protects a.surface of a seniconductor (gl ﬁgent tlhat i rmuntded
on a bas®UfHtET T al CaRd OPE i 'otat ed°dn STHE CR P HBSE §i c?en,lerflﬁ%’lan a
surface being on,the reverse side of .the surface at ich the
sen condGETbC A ANERC T ST el LoR (1 bl HabEr | 4L Shed &Fna
resin conposition that constitutes the filmfor formng a ,
sem condﬁ(,et“kf'rc‘brﬂ%’t“éEPiroﬁ’rm?ﬁ%bﬂ?a?ﬁgw /5%)0%“?(5191?}?0389 g "onbbhBnt o
and (B) an inorganic filler, 15[0007] . Furthernore, according
to the prEIEHNY nYeREFdFOIHEF BOF sPERAGUePR Séhficonduct or device in
which a surface of a sem conductor elenent that is nmounted on a base
mat er? al [@%P &) | ocated on the outernmost side, the surface being on
the 20 reverse side of the surface at which the sem conductor el enent
i s mounted on fREBES et @riag, Pressst der N byCa  sERedEnduttigrovided
protection film wherein the sem conductor protection filmis forned
from a car éd Jpr obleet Letrming f& | Aphdconeiun 1o apsefec€éiduttbiim, which
protection filmdescribed above. 25[0008] According to the
present pmodrdion.a aufifland orf Bosainagoa Gert eoredfirenentpilbtect $ grodntad
havi ng excel l ent protective 4 properties for sem conductor elenents,
and a sepncendestomadeviicelvaidlesswappaged on the outermost side, the
whi chhasasem conduct orprotection filmformed by using the filmfor
fornithg ausdmoonduct@rompridtectd wer ¢l s deanf bholhar hede 5tBRIEEh the
DESCRI PTI ON OF THE DRAW NG

semiconductor element is mounted on the base material, wherein

a resin composition that constitutes the film for forming a
semiconductor protection film contains (A) a thermosetting
component and (B) an inorganic filler.
15 [0007]
Furthermore, according to the present invention, there
is provided a semiconductor device in which a surface of a
semiconductor element that is mounted on a base material and
is located on the outermost side, the surface being on the
20 reverse side of the surface at which the semiconductor element
is mounted con the base material, is protected by a
semiconductor protection film, wherein the semiconductor
protection film is formed from a cured product of the film
for forming a semiconductor protection film described above.
25 [0008]
According to the present invention, a film for forming

a semiconductor protection film having excellent protective



[ 0009] The objects, described above, other purposes, features and
advantages w il be further revealed by a suitable 10 enbodi nent that
w Il be described below, and by the follow ng drawi ng associated with
t he enbodi nent. [0010] FIG 1js a flow diagram
illustrating an exanple of the method for producing a sem conduct or

devi ce of, the.presgnts L5 é-Wf@%h@ﬂct%?rs@gﬂépc\'sqza%wq)@\ﬁ\\%@o{l@g%ﬂor

The filmfor formng a sem conductor protection filmof 20 the

pr esent

film which protects a sur

enELon 55 18 Jd L«glé@ggé,omi% ﬁaggél]‘gt%g{l 4 QL cPELEELEQR i on

of° a sem con enent that is

mount ed oy & base.at g1 al s ang s d acaledegn Ehe UL ETIDSt S theo

surface being onthe r

erse e of the surface at

sen!condw¥é%?g gg%n%ff%[n%@%egeo%g¥%{dipase materi al, and the
resin coﬁ%03| ion that conhstitutes
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15
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BRIEF DESCRIPTICN OF THE DRAWING
[00C9]

The objects' described above, other purposes, features
and advantages will be further revealed by a suitable
embodiment that will be described below, and by the following
drawing associated with the embodiment.

[00101

FIG. 1 is a flow diagram illustrating an example of the

method for producing a semiconductor device of the present

invention.

DESCRIPTION OF EMBODIMENTS
[0011]

The film for forming a semiconductor protection f£film of
the present invention is a film for forming a semiconductor
protection film, which protects a surface of a semiconductor
element that is mcunted on a base material and is located on
the outermost side, the surface being on the reverse side of
the surface at which the semiconductor element is mounted on
the base material, and the resin composition that constitutes
the film for forming a semiconductor protection film contains

(A) a thermosetting compcnent and {B)} an inorganic filler,



the filmfor formng a sem conductor protection filmcontains (A a
t hernosetting conponent and (B) an inorganic filler, 5 so that the
filmfor formng a sem conductor protection filmcan thereby protect
t he sem conductor el enent fromthe generation of cracks. Furthernore,

t he sem conduct or device of the present% nvention is a sem conduct or

devi ce | %ova}‘gahc Ik %L&rl:crgffeoarggfciarsrﬁfxg%;%’gg O%S{JH%%'-’E%’E %%aéeé:éiont film

nount ed on a base mater e outer Si de,

surface being on the reverse sjde of t.he surface at, which the
Som ooe oA P phBS, BREYSS SLAG Her il REAL SR Pt EPEn ths,

by a sem conductor protection fi erein the 10 sem conduct or .
o7 o et GETI T FRnFor kP ¢ Fom af GhF BA B £ 1 SERS G F P2 device
formng a 3H%$onduct0ﬁ rote tion,filn1describ§d %bove. Thereby, the
col | et m%fi RIcT 3T Lhes 8ERITAThd Sufer? A s8R EBRECEt & et Sheht ¥R1Ch
nounted on a substrate using a flip chip bonder or the |like, can be

15 prevert 84X LA 0 Ta? st L bRBGSTSC WSATE W tH' 3 less® RePPdde Gdnapkase
obtai ned. According to ,the present invention, exanples of the base

mat eri al MAt@ kRl afPEsilF PR eONahf®a ORGUITIRF e FHAGNI dh It aface
sem conductor elenents are | am nated on a resin _substrate.

Her ei naf P&1iN%A 1| ko B EHF nf hfca oferitdndivEfaFepredt ettieh £iem of
the present invention, a sem conductor device of the present _

i nvent i ofeTEIPRAWEEREd SlM gt odiigi RgUHHee e cbRGUEEEE devteslill| is

be described in detail. [0012] 25The lower limt of the weight ‘
aver age molcdcdaedweyght semiconductor protection film, wherein the

10 semiconductor protection film is formed from a cured product
of the film for forming a semiconductor protection film
described above. Thereby, the collet marks or scratches
occurring when a semiconductor element is mounted on a
substrate using a flip chip bonder or the like, can be

15 prevented. Also, a semiconductor device with less warpage
can be obtained. According to the present invention,
examples of the base material include a resin substrate, and
a structure in which plural semiconductor elements are
laminated on a resin substrate. Hereinafter, a film for

20 forming a semiconductor protection film of the present
invention, a semiconductor device of the present invention,
and a method for producing the semiconductor device will be
described in detail.

[0012]

25 The lower limit of the weight average molecular weight

of the resin component in a resin composition which

constitutes a protection film-forming layer (hereinafter,



of the resin conponent in a resin conposition which constitutes a
protection filmformng | ayer (hereinafter, 6 also referred to as
"filmresin conposition") is preferably 100 or greater, and nore
preferably 200 or greater. The upper limt of the weight average

nol ecul ar wei ght of the resin conmponent in the filmresin conposition

is preferably A9rB00ch @b la@ss.f iang f@éﬂn%@ﬁnﬁb@@t}icﬂ@: P00s O rbesgably
When t he wei ght average nol ecul ar wei ght of the resin conponent is in

the range glesor heed taboven Anbret gekiren A 1 yofoar Birngrkayer whitth: haper
a high glass transitidn tenperature after curing, il e maintaining

filmfor F‘iﬂgiPFBEertﬁqiee%ei??thgv%Qt_ {1ty 1d009Q13]d yR: T 8% Rhe resin
conposition which constitutes the filmfor form ng a Sem conductor

protecti rﬁéémeﬁft t he. peegent, £Q)é%t Eeﬁﬁ%@q@&@fi@rpr@féeamfyea@e@oo
m A at

to as "fi esi n conposition®), ernosetting conponent “i s

used. 5 The, 15 (£ LHE Mﬁ%%ﬁ%@?ge% , b®ongt P@EEi.PUhﬁ%'nytHe”LEg%ht

as long as it I's" a resin oes a thernpsetting reaction

e Iy Ly FrLge i YELER urlet gRgs, A LIRSSl LG AR Lan el vsade

t oget her 'w curing agé ut” exanpl es thereor inc

resins such, 2s, BLAPSNG). vpe, eROKK 3l 15 20 EBELdING A bLophensl 1A

SCIL £S0Ve .
epoxy resih; “ah bi"Sphen epoxy “resin;” novolac € ‘epoxy [ €sins

i ncludin novol ac _epgxy_resin, _and a cresol novQl ac epoxy resin,

bi phenyl 2t ybbI BpBas Srest TS SE PenE tyHes PGSy sl ns; 1 1hg, while
tri phenol net hane type epoxy.resins, al kyl-podified triphenol methane
Lype epoXiy 2557 LBIHE, Kyt NEMHAG EUSKORE APAF NG Bbdky ¢ ESPHEed

di cycl opent adj ene- nodi fi ed phenol type epoxy resins, and

digl%gidymﬁ%} S type epoxy resins; resins having a triazine 7 ring
such as urea resins and nel am ne resins; unsaturated pol yester .
resins; bisnaléﬁﬁ%ﬂ¥@§%ﬁrﬁ?m88§9&%ﬁQuﬂR9?%s?ﬁ@?t&Qgﬁ%g PREnStafe for
resins; silicone resins; resins having a benzoxazi ne ring; cyanat e

est er regqﬁﬁlgﬁdanﬁﬁmqqu%%gﬁggyprotectlon film cof the present

invention (hereinafter, alsoc referred teo as "film resin
composition”), (A) a thermosetting component is used. The
15 (A) thermosetting component is not particularly limited as
long as it is a resin which undergoes a thermosetting reaction
by itself, or a resin which undergoes a thermosetting reaction
when used together with a curing agent, but examples thereof
include epoxy resins such as bisphenol type epoxy resins
20 including a bisphenol A epoxy resin, and a bisphenol F epoxy
resin; novolac type epoxy resins including a novolac epoxy
resin, and a cresol novolac epoxy resin; biphenyl type epoxy
resins, stilbene type epoxy resins, triphenolmethane type
epoxy resins, alkyl-modified triphenolmethane type epoxy
25 resins, triazine nucleus-containing epoxy resins,
dicyclopentadiene-modified phenol type epoxy resins, and

diglycidylamine type epoxy resins; resins having a triazine



5 resins. These may be used singly or as m xtures. Anong these, epoxy
resins are preferred fromthe viewpoints of heat resistance and
strength. Furthernore, the filmfor form ng a sem conduct 6r
protection filmof the present inventioq is such that a filmhaving a
hi gh elastic nodulus is preferred 10 in‘view of enhancing protective

properties. fherefore, alarge amunt, of fyller i dncluded Lo the, g
film For tH s°Fedson, e fiTmmay Tack Tat i néss,” “or The" FPFmresin

conpositiothQ% becone.brLt%Le. I.n orqgr to 8reyent this, it Is C
pref er abPE Y UsBT & FR4Ud BpSRY st nS 5100 TA7 HREYRGHIE By e g S
nmol ecul ar, wei ghf o h A) thernosetting conponent is_ preferabl

Coual 1 0B behy BhtbRdA R SF Stuar 1HG GIE | S5 b AanTHE 000 Nan 2
particul arl referably equal to or greater than 200, and equal to or
Pess 20 DIRIIF U7 06D YHBA L RE=RELENE S 268 101 o A1k MK He e o1 ¢ hexy
(A) thernosetting conponent is in the range described above, a

bal ante E&F LS acht 2588 THRY ReeRSRAGHI P&t PYidsy M= e § 1 meiBPng these,
t hernosetting and high protective properties for a nmenber to _be

prot ect eGP WBanWAFLBS £ i yhe L 506r dg@hot e urarP PR il Hhe Li Retfie
present invention is a value neasured by GPO (gel perneation _
chr omat odegpianpd eafcakaeedtiel atfuethorperest )FE@(]@ idtarfdar dsormgng
[ 0015] The content of the (A) thernosetting conponent is .
pr ef er ablky sefuatondu ok Siope& ottlst 1390 byl hasef ahlcegtabend MVl phahs
35% by mass, and particularly preferably equal to 5 or nore than 5%
by mass amdrequedt td bilkekgvihana2dddly entesst ieahadbvast d st rairared
anount of the resin conposition that constitutes the filmfor formng
a senf conductigw pe bt echizovt ifrid nprhepttihe qoneveatrtékst.heTh®refore, a
t hernosetting conmponent is in the range described above, a bal ance

can be adhireyedamount of filler is included in the film. For this

reason, the film may lack tackiness, or the film resin
composition may become brittle. In order to prevent this,
it is preferable to use a liquid epoxy resin.

15 [0014]

The weight average molecular weight of the (A)

thermosetting component is preferably equal to or greater than
100 and egual to or less than 49,000, and particularly
preferably equal to or greater than 200 and egqual to or less

20 than 40,000. When the weight average moclecular weight of the
(A} thermosetting component is in the range described above,
a balance can be achieved between high reactivity at the time
of thermosetting and high protective properties for a member
to be protected. Meanwhile, the weight average molecular

25 weight in the present invention is a value measured by GPC
(gel permeation chromatography) and calculated relative to

polystyrene standards.



10 between high elastic nodulus and toughness of the filmfor form ng
a sem conductor protection filmafter curing. Meanwhile, when the
resin conposition that constitutes the filmfor formng a

sem conductor protection filmof the present invention is prepared in
a varnish formin which 15 constituent conponents are dissolved or

di spersed[om1 8] sol vent, the content of the (A) thernpsetting
conponent is the percentage relative to the fraction excluding the
solvent, that ithe thentehal camind o0f)t he (o ddier Mhgelldibnent is
conponent, the (B) inorganic filler, and other additives. 20[ 0016]

In the case: PErHBILNYcULPRY s£ShOrasthhe GA) theld®mseltingqual to or
conponent, it is preferable that the resin conposition contains a

curing ageids &xaAPsss By hAGCUHMY Agen! ciifghude A Ner H8$§de GURING o
agents such as aliphatic 25 polyam nes including diethylenetriam ne

(DETAY, tdi &idd neleidam NhaE M o/t 1”’='t‘:tcﬁb>£>'hlé's%“%%ia@{ﬁ2r®@g EMRA's

aromati ¢ pol yam nes 1 ncluding 9 diamnodi phenyl met hane ( DDV

h I i , di. ami.nadi 1 . 3
e e B B b B o B AR AN P EL 5 RS IR 1 80n ehat
di hvd ; i ke ; . . ) .
Ce LT ifpe £ OGRS chlok s 18614 AL - R A0Sl EHDINS AOF S0 BEER son

h hyd i hydr.i I | i
Ayl | A A SnE B St e Ber 8 SRy des s BRL e g T4 i HeTPPEFET
anhydri de (TNVA) yronel ltjc anhgdrici o&PNI%? and 10

benzophenlo e%%t?%%aFB&?ﬁ idcesa%]itﬁ ?%TB V' n blﬁaég%fllcg St nbge a%%lr]]fl‘gved
Such, 5 RIRIGLLE ESiNs: AYP00 UUSEs, PISTON L, SHELTA 0P8, FEsn co
Pt A TR Y LGP e o
b SRR Pl COTTEN Ko 2200 Bhenel et cuces che
o B s S IS4 e

bi s( 2- hydr oxyphenyl ) net hane, . and _ i ) ,
( 2- hydr oBAHENS T ) £ BYRYEIGKY pheny FEREMthel 1 f 8r Véxanpie, LpF8phéensihich

F-D, manufactured by Honshu Chem cal |ndustry Co., Ltd.); .

dihyH$0XY%§H%%%%§9§%C%p%ﬁomﬁﬁiﬁéﬁ§§ﬁéb$%P}VfgSDBéHfﬁﬁéﬁﬁﬁﬁf”bﬁdsOlventr

1, 4- benzenedi ol ; trihydroxybenzenes
the content of the (A) thermosetting component is the
percentage relative to the fraction excluding the solvent,
that is, the total amount of the (A) thermosetting component,
the (B) incrganic filler, and other additives.

20 [0016]

In the case of using an epoxy resin as the (A)
thermosetting component, it is preferable that the resin
composition contains a curing agent. Examples of the curing
agent include amine-based curing agents such as aliphatic

25 polyamines including diethylenetriamine (DETA),

triethylenetetramine (TETA), and meta-xylylenediamine

(MXDA); aromatic polyamines including



25 such as 1, 2,4-benzenetriol; and di hydroxynapht hal enes such as

1, 6- di hydr oxynapht hal ene; as well as various isoners of biphenols
such as 2, 2'-bi phenol, and 4,4'-bipheno| 10 [0017] The
content of the curing agent (particularly, a phenolic curing agent)
is not particularly limted, but the coﬁtent is preferably equal to

or more than 16 by ePagi K aggugbtﬁgre tﬂ%n %%é§%£$Whgazgggﬁﬂ

particul arly pre equa nass and

Fesi n oo “2@ J?%%Pxpﬁﬁlpﬁle Sk Spts‘)@!%ﬁﬁéﬁnéﬁg‘% Sfbeér?frr%*ﬁ?mbpw@ds
C et ohgEate s, hegt o S‘@é‘CFPﬂ??w?St SeREPRet ! plR i s,
e o %Olﬁwrm AL NP

with 15 respect to the epoxy equival ent can be calculated and

det ertri néd, I Al + ¢ ar%l‘f)raé}‘}éY%BFgetShé%lHHédr arid ap tyﬁléléicﬁﬁ IV R TE St

t he functlonal %éouE of .the curing agent (for exanple in the case of
a phenol '€ PREDRYdrDx3A 1 ¥ 6lFCeddifift ent 9w th respect to the
epoxy equi val ent of the epoxy 20 resin be equal to or greater than

0.3 and BGFAY ke bFahesy amhal be aﬁ@yﬁianltql%ul(%{FWAﬁnefaé‘rcéb@W@a@aw

to or greater than 0.4 and equal to or less than 2.5. |f the content
is | ess Bl t3ehydnedelsi mncledbregs remenil i yenaphdetdrdor 8TBA) and
if the content is greater than the upper limt, the effect 25 of
enhancin@ﬂﬂ&melkﬁiGtaﬁ@ydﬁﬁd%e(aﬁaﬁéas@md[(KMQ] When an epoxy

resin is used as the (A) thernosetting
10 benzeophenonetetracarboxylic acid (BTDA); and phenolic curing

agents such as phenolic resins. Among these, phenolic curing
agents are preferred, and specific examples include various
ilsomers of bisphenols such as
bis (4-hydroxy-3,5-dimethylphenyl)methane (commonly known as

15 tetramethylbisphencl F), 4,4'-sulfonyldiphenol,
4,4'—isopiopylidenediphenol(commonlyknownaskﬁsphenolA},
bis{4-hydroxyphenyl}methane, bis{2-hydroxyphenyl)methane,
{2-hydroxyphenyl) (4-hydroxyphenyl)methane, and among these,
a mixture of three compounds such as

20 bis(4-hydroxyphenyl)methane, bis{(2-hydroxyphenyl)methane,
and (2-hydroxyphenyl) {(4-hydroxyphenyl)methane (for example,
bisphenol F-D, manufactured by Honshu Chemical Industry Co.,
Ltd.); dihydroxybenzenes such as 1,2-benzenedicl,
1,3-benzenediol, and 1,4-benzenediol; trihydroxybenzenes

25 such as 1,2,4-benzenetricl; and dihydroxynaphthalenes such
as 1,6-dihydroxynaphthalene; as well as various isomers of

biphenols such as 2,2'-biphenol, and 4,4'-biphenol.



11 conponent, there are no particular Iimtations, but it is
preferable that the resin conposition contains a curing catal yst that
is capable of further enhancing the curability of the filmfor
form ng a sem conductor protection filmg5 Exanples of the curing
catal yst include imdazol es, am ne-based catal ysts such as

1, 8-di azapygyel o(5, 4, 0) undecene; and phosphorus-based catal ysts such
as triphenyl phosphi ne. Anong these, im dazoles which can achi eve a

bal ance bet weerHasiofrteali ldd o @ﬂglﬁbora%gﬁq1§t@§h&*ttlléﬁaﬁ Jfalm
for formng a sem conductor protection film-are preferred. [00 ]

There ar %H@n&@ih' cukand 'a’Hé@E% ofs r%‘tt;%rt%%@ﬂﬁﬁ 1PHi c8%2MBLeS the
t hereof i nclude benzyl 2net hyl i m dazol’e,

1-benzyl &ﬂb@é‘% Q—bﬁf% a%faflhltc? <§‘£ hr}{bré e Z@Lk€s and
2- phenyl - 4- et yllnl azol e, yanoet hyl- 2- phenylim zo

t Elit

2r|4m§I almea%@%l tq Orret ﬁﬁsl Fnhaazo yfj‘\f f\aﬁs ta}lnlq péarttrzica%}%rly preferably
202, 4-di I

2.4 d am e 1[5 Qe et 2 S (a%‘? PR Tt nes gher
|socyanur(9,2§| QQQUCEFQ Vel%ﬂ.?%ﬁﬁe?Eyﬁ ount of t%% ghlm resin

2, 4- di amino- net hyl'irm dazo riazine,
i socyanurjc acid,_adduct heny| i m dazol.e o
9. phenylAf%fﬁ?ﬁ§ap5kyn§3ifﬁ? % t 18 l@ss than the lower limit,

2- phenyl - neth nldaz

12 2, 4-di rﬂ# I?%Jz’il%é‘e% ]ies%Jc§BﬁBF|ecm§é’| Reaifuaeeagpd- It

2, 4- 9ban1 0- 6 VIQ¥|-S tr|a2|ne .
econt nt 1s greate? than the upper 1limit, storage stability

may detericrate.
[0018]
Furthermore, when the (A) thermosetting component is an

epoxy resin, the equivalent ratio of the curing agent with
15 respect to the epoxy equivalent can be calculated and

determined, and it is preferable that the ratio of the

equivalent of the functicnal group of the curing agent (for

example, in the case 0of a phenolic resin, the hydroxyl group

egquivalent) with respect to the epoxy equivalent of the epoxy
20 resin be equal to or greater than 0.3 and equal to or less

than 3.0, and particularly preferably equal to or greater than

G.4 and equal to or less than 2.5. If the content 1s less

than the lower limit, storage stability may deteriorate, and

if the content is greater than the upper limit, the effect
25 of enhancing heat resistance may be decreased.

[0019]

When an epoxy resin is used as the (A) thermosetting



2, 4- di am no- 6- net hacryl oyl oxyet hyl -s-triazine, and an isocyanuric
acid adduct of 5 2,4-di am no-6-net hacryl oyl oxyet hyl -s-tri azi ne. These
conpounds nmay be used singly, or two or nore kinds may be used in
conbi nati on. Anong these, 2-phenyl-4,5-djhydroxynmethylim dazol e br
2- pheny! - 4- met hyl - 5- hydr oxynet hyl i mi dazbl e, which can both 10 achieve

an excellent bal a ce_bet veen fast cur bilii% and storage sta ilité of
the fil mTP T g "4 “Sémi Tondliet B’F‘r% Stect T on M T HHe pr &Pér féd - S
[0021] The content of the curing catalyst is _not particularly 15,

i o, BRACG D LonEeRt 1S e P s aby B tL 0o P ORr o 6U8#79
parts by mass and equal ,to or less than 30 parts by mass, and o
parti cul AN DY eF rBpE v 2 firpad eo?%ng'ﬂ’étpﬁ neﬁ?@“ﬁalrpt% HP e R tY
equal to or less_than 10 parts by nass, relative to 100 parts by nmass
of the eﬁﬁ&%h@sfh?mmﬁ9¥tﬁ&?%bﬂgeﬁtS?@%%P@%“Fﬁerr@ﬁﬁ$%ﬁ%é?Pbé&lm'
above, a bal ance can be achi eved between fast curability and storage
stabﬂiit@&ﬂmﬁ4ﬁﬁfPﬁn¢ﬁ&'Q%ﬁ%?ﬂgcat§éM%ﬁN&R@%B?epﬁﬁ FohSFr I m
[0022] The average particle size of the curing catalyst is not 25
parti cul aMingivased, ci ket avérage dFarticle size is preferably 10
pmor less, and particul arl referably equal to or greater than | pm
and equall .80 %ira @l s Cylgaie r Whender®@naheangephge iariyeteasede is
in the range described above, fast curability of the filmfor formng
a sem comddctlars s osechi ¢rs it hwbanydehsesmirede - [ 0BRBNISIthadr resin

conposition that constitutes the filmfor
imidazoles which can achieve abalance between fast curability

10 and storage stability of the £film for forming a semiconductor

protection film are preferred.
[0020]

There are no particular limitations on the imidazoles,
but examples thereof include l-benzyl-Zmethylimidazole,

15 1-benzyl-Z2phenylimidazole,
l—cyanoethyl—Z4ethyl—4—methylimidazole,
2-phenyl-4-methylimidazcle,
l-cyancethyl-2-phenylimidazolium trimellitate,
2,4-diamino-6-[2'-methylimidazolyl-(1')]-ethyl-s-triazine,

20 2,4-diamino-6-[2'-undecylimidazolyl-(1'")]-ethyl-s-triazin
=N
2,4-diamino-6-[2'~-ethyl-4 'methylimidazolyl-(1')]-ethyl-s-
triazine, an isocyanuric acid adduct of
2,4-diamino-6-[2'-methylimidazolyl-(1'}]~ethyi-s-triazine,

25 an ilsocyanuric acid adduct of 2-phenylimidazole,
2-phenyl-4,5-dihydroxymethylimidazole,

2-phenyl-4-methyl-5-hydroxymethylimidazole,



form ng a sem conductor protection filmof the present invention, (B)
an inorganic filler can be used. There are no particular limtations
on the (B) inorganic filler, and for exanple, alumna, silica,

al um num oxi de, cal cium 10 carbonate, n@gnesiun1carbonate, and

alum numnitride can be used. These nay be used singly, or two or

mor e kinds nmy; be;used: .y combisnation, ; AIDNGt heme A RAFtd calk anl ¥aguct
preferred inorganic filler is alum na. The el astic nodul us of al um na
is 4 to 9 tiyeg _that of ,stli¢a,1andcan jhys increase the 15 elastic
nodul us of t%g fPﬁn%be)forn?né aggé%?%onducfor protection filmafter
curing. | he. Al Nr gani i.Ller. ent_.of. 1L na
prererabfijgdfgégégcigfequa 3%35%?¥%§%§%ﬁ§2&5_%ﬁg%%%ggé?néﬁghéh to
or less than 6] mass r e, en silica and alumna are
conbined;l%?%yiauﬁﬁraéF%hdogg?Eg%dgging bl ade at the tinme of dicing
the fLimfor form.n sem conduct or, protection fil.mcan be

suppr 8ss ,JV%%?gl %é%ﬂ%%??%Cﬁgg&¥£§%ﬁefﬁ¥hfﬁﬂ%%%ﬁz %?hinahgse

sem conduct or pr8tecti n filmafter curinq:is increased. |n _the case g
of gsi ng Ca?fﬁi?ﬁﬂat én?aé’i ?f:%st?ﬂ Scld?r%%ﬁaﬁén,";%ilciri 875 'lil ?é’fa‘léfr‘éﬁ v o€
used in an anou of .equal to or re than 0.1 tinmes and equal to or

| ess thaﬂlh.%pTBﬁﬁ§tﬁfﬁh'ré?%%%? gge§?UHina. 14 [ 0024] The
particle size distributions of the (B) inorganic filler preferably
respecti@ﬂ%h%%Vé‘évQ?Qﬁﬂy%ﬁgxﬁ&%éhﬁﬁk%h?g?ﬁhﬁu99ange(ﬁ equal to
or greater than 1 nmto equal to or 5 less than 1,000 nmand in the
range of %cqRRFNYS-4r TGrdur bt ° r RYA L X008 Y A8 LEGFR L R 0 67 L FBSSAPhARTD
10,000 nm These fillers can be easily obtained by mxing fillers

havi hg diggiekene par Gxtel 5p2e BRIGHBUtY ORY S CRodddr , CERBPAITSr M
be thereby packed closest, and the content of the filler 10 can be

i ncr eased ™ hed fethaed iflort e uk g i pae £i Epamsinge & SePiseriBirod
the (B) inorganic filler is as follows. The measurenent of the

particl e migeedtsoni Butliton ¢#5echREcifedr A - by di spersing the inorganic
filler in water through ultrasonication for one mnute using a |aser
diffractiidP?2¥ype 15 particle size distribution analyzer, SALD- 7000

(manuf actured by Shinadzu Corp.).
The content of the curing catalyst is not particularly

15 limited, but the content is preferably equal to or more than
0.01 parts by mass and equal to or less ﬁhan 30 parts by mass,
and particularly preferably equal to or more than 0.3 parts
by mass and equal to or less than 10 parts by mass, relative
to 100 parts by mass of the epoxy resin. When the content

20 is in the range described above, a balance can be achieved
between fast curability and storage stability of the £ilm for
forming a semiconductor protection film.

[0022]
The average particle size of the curing catalyst is not

25 particularly limited, but the average particle size is
preferably 10 uym or less, and particularly preferably equal

to or greater than lum and equal to or less than Sum. When



[ 0025] The content of the (B) inorganic filler is preferably
equal to or nore than 60% by mass and equal to or |ess than 20 95% by
mass, and particularly preferably equal to or nore than 80% by nass
and equal to or less than 90% by mass, relative to the total anount
of the resin conposition that constitut&d the filmfor forni ng a
sem condz&;or rotecti ontf.i I? Wien the .content_is in . the r]gtg%g b
descri bed HboVESLa9Fi PATorCtor i Ag 25 a Serf Tondietofem ot on-°ver
fil mhaving an excellent elastjc ul us upon heating can, be
bt af nod £ S00B £ b8 it ¥ et baEn ToaMbosTt | SHTRAE Corsent aBsuEeT
filmfor formng. a seni.conductor protection filmof the present
i nventi oRTUGCRICHI drdmt <2h BE G8&HTSHhere are no particul ar
limtations on the (C) colorant, and for exanple, 5 pignents or dyes
such as d&t%o#! bl ack, graphite, titanium carbon, titanium dioxide,
| ant hanum hexabori de (LaB6), titanium black, and phthal ocyani nes_can
be used. TheseIRa}lse Tefed! SSHPYSLbiopwdhar Fore td Hake ralyhBef tsBdfor
in conbination. The content of the (C) colorant is preferably equal
to or mi@TUiRGan 6STHARNFESECAN® raiRdtionof Llasek Hane 1DTsEEnt
mass, and particularly preferably equal to or nore than 0.2% by mass
and equalintvefi¢ess (Blamb%byrgassc fallatgéveced bke usmd diveme afe
the resin conposition that constitutes the filmfor formng a
seni conduct agrapr bteseirod riiltabionheopr édent (B)S imeveatndw. Oiflkdre, and
amount of use of the colorant is less than the lower [imt,
col orati g4 s=xnonp saf f iadiventhy, ashileved, ahdnihemviosiilid, tgaaftiam
| aser marking tends to decrease. If the ampbunt of use is greater than
t he Uppercantmrigté henegnesd yossithéndyet hahdt hé ueliastm i inoditlescean be
heat resistance of 20 the filmfor form ng a sem conductor protection
film mayudect eastheddd02Yy be usedAktihgugh nat tpar tdculard ykimdstedy be
the resin conposition that constitutes the filmfor formng a

used in combkination. Among them, a particularly preferred

inorganic filler is alumina. The elastic modulus of alumina
is 4 to 5 times that of silica, and can thus i1ncrease the

15 elastic modulus of the film for forming a semiconductor
protection film after curing. In the (B) inorganic filier,
the content of alumina is preferably adjusted to equal to or
more than 50% by mass and equal to cor less than 100% by mass.
Furthermore, when silica and &lumina are combined, the

20 abrasion of the dicing blade at the time of dicing the film
for forming & semiconductor protection film can be suppressed,
while the elastic modulus of the film for forming a
semiconductor protection fiim after curing is increased. 1In
the case of using alumina and silica in combination, silica

25 1s preferably used in an amount of equal to or more than 0.1
times and equal to or less than 1.0 times with respect to

alumina.



25 sem conductor protection filmof the present invention may further
contain a coupling agent. Thereby, the adhesiveness between the film
for formng a sem conductor protection film 16 and the surface of
the object to be adhered (sem conductor {gl ement) can be further
enhanced. Exanpl es of the coupling agent include silane-based
coupling pogents$, titani um based coupling agents, and al um num based
coupling agents, but 5 silane-based coupling agents that exhibit

excel Il ent heat fsisiance afl terzd hei suringtafoddes ki Ll o )f of HbRgadic
sem conductor protection filmare preferred. [0028] There are no

particul af; §{8Ltatd RS 5 AL reX3ERIES, Of | tihey 4 Q Shkang- basedacauhln pRak
agents include vinyltrichlorosilane, vinyltrinmethoxysilane,

vinyltriet i ( -ep I tfi et hgxysil.an
v gl yei dg@g@ﬁ%%yﬁh??ﬁe? ogﬁﬁiaﬁa%‘?/% eyl ) et byt i1 gRt Pexu§hlango or

y-al yﬁi’igry é)éOPMIaHEtlI])OId:H hoxysi Lang,.e ]15ange of equal to or greater

y- net oxypropyl trinmet hoxysi | ane,

y_nEthaCKt Q§YEr86%|QE¥ IkgigépgﬁY%kéﬁfﬁé}?ss.thaghfﬂg,ooo nm. These

y- met hacryl oxypf opyl tri1 et hoxy ane, am noe
)i oprapyT CE P nSEhoty s TANE. VDR hoBY iy g £illers having
Y nopraat £ BERSRYa 1 Sie, = KE RnEnsT oyt FOBE opy v eI nokyS: Fadde
Johlor OBL 9P 14 MELLIGSISLLANS 45,0 1ETcapt oBt SRYLAL LA OXURL! 205
3 2ol oupe Yl hoxysl Lane;. Thesee ey be. uoed SR v 10a% a2
distribution of the (B) incrganic filler is as follows. The
measurement of the particle size distribution is carried out
by dispersing the incorganic filler in watér through
ultrasonication for one minute using a laser diffraction type
15 particle size distribution analyzer, SALD-7000 (manufactured
by Shimadzu Corp.).
[0025]
The content of the (B) inorganic filler is preferably
equal to or more than 60% by mass and equal to or less than
20 95% by mass, and particularly preferably equal to cr more than
80% by mass and equal tc or less than 90% by mass, relative
to the total amcunt of the resin cemposition that constitutes
the film for forming a semiconductor protection film. When
the content is in the range described above, a film for forming
25 a semiconductor protection film having an excellent elastic

modulus upon heating can be obtained.

[0026]



[ 0029] The content of the coupling agent is not particularly
limted, but the content is preferably equal to or nore than 5 0.01
parts by mass and equal to or less than 10 parts by nass, and
particularly equal to or nore than 0.5 Pgrts by mass to equal to or
| ess than 10 parts by nass, relative to 100 parts by mass of the (A

ther moset ting compgnent.. \When, Lhe, contantnis LA Lhe range describgde,
above, an effecF of "acquiring excel'l ' ent "adhési-veness between e

obj ects to be adhered (.a sem conductor el.enent..and bstrate on

whi oh ¢ hd QdT COnGUBEBY. CETBHERt O s REIRET) O Rah BB 6t Aifted: : £8630]
The resin cquositioQ éhat constitutes the filmfor 55 fornin%%a

sem condd@' protect Can F 199 BF 2Rthe Shfe ¥t UF Rdent T BA *€af Cont @i n
additives such as a flastic,resin, a leveling.agent, a defoanmant, and
an or ganPé PerTxt 38, L tB FRE &R MT g (Fﬁecg& Fofithe Pr &sEHEPL S
invention is not inpaired. 20[ 0031] The resin conposition that . )
consti t uPESTMHEE§i Pin FU S Gt iig2a SERAThdutR 6F - pA&eddtdtodr f F koo um
the present invention can be prepared into a varnish by dissolving or
di sper si f§ W vaF i bas ieghpbrient desudR e e cBABeReF I 49) (L2Be) -
conmponent (B), conponent (C), and other additives in an organic

sol vent , tidrarekangd bacl, sahdeph thichr asarenRyl céfhiple kasshe, Hretoneay
tol uene, or dinethyl fornmal dehyde. When 18 this varnish-like film
resin cohposbedoninglyoredWines moFayeindsmay brel soflvighcomdination.
removed, and the filmresin conposition is dried, the filmresin
conposi t e cantlsatf grifnklei (€O @otpkantoimpreferably equal to or more

10 than 0.1% by mass and equal to or less than 10% by mass, and
particularly preferably equal to or more than 0.2% by mass
and equal tc or less than 5% by mass, relative to the total
amount of the resin composition that constitutes the film for
forming a semiconductor protection film of the present

15 invention. If the amount of use of the colorant is less than
the lower limit, coloration is not sufficiently achieved, and
the visibility after laser marking tends tc decrease. If the
amount of use is greater than the upper limit, there is a
possibility that the elastic modulus or heat resistance of

20 the film for forming a semiconductor protection film may
decrease.

(0027]
Although not particularly limited, the resin
composition that constitutes the film for forming a

25 semiconductor protection film of the present invention may

further contain a coupiing agent. Thereby, the adhesiveness

between the film for forming a semiconductor protection £film



5[ 0032] Al t hough not particularly limted, the filmfor

form ng a sem conductor protection filmof the present invention is
such that when the filmresin conposition prepared in a varnish form
is formed into a layer by applying the fiklmresin 10 conposition on
the surface of a base material film subsequently the solvent is

renoved, A the EulMaRSidy CORPOSLY IR it dbd eflgnarbid Mddkecbhbictor
for fornlng a sem conductor protection filmcan be fornmed on the base

materi al éléﬁ%n%?chB'%ec%%ﬂ%%é%*%%ﬁén@e@aseE@@ﬁﬂlé% df the coupling
filmattached filmfor formng a sem conductor protection film

[0033]  ,qent ThECRASE @%fﬂﬁ@lb%b%@'d% fih éageertleaégﬁf%% based

mat eri al ichis exce lent in the fil roperties capable of

mai nt ai “'&QﬂBP?n eihape Of 4t B8 | i OF  EapMd ﬂf&g‘ %8%‘?}& T}:ﬁ

protectio exadble fracture strength an |I|ty

o

such base ma i al ene ere ﬁia ate

(PET), 25 E %I%nengPgheandfroﬁg Pykgnefg s d? gxle e

terephthéi i's preferre fre V|emp0|n aV|ng
excel | ent balanc tween o r ar enc 19 fracture
ot rengt h S TobaaR BTt P o AR E R S e e
senicondu§#9£8Protectlon filmof the present invention nay be
provi ded

There are no particular limitations, but examples of the

10 silane-based coupling agents include vinyltrichlorosilane,
vinyltrimethoxysilane, wvinyltriethoxysilane,
B-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
v-glycidoxypropyltrimethoxysilane,
vy-glycidoxypropylmethyldimethoxysilane,

15 vy-methacryloxypropyltrimethoxysilane,
y—methacryloxypropylmethyldiethoxysilane,
y-methacryloxypropyltriethoxysilane, N-p~-(aminoethyl)
v—aminopropylmethyldimethoxysilane, N-f-(aminoethyl)
y-amniopropyltrimethoxysilane, N-f-(aminoethyl)

20 wv-aminopropyltriethoxysilane,
yv—aminopropyltrimethoxysilane,
yv—aminopropyltriethoxysilane,
N-phenyl-y-aminopropyltrimethoxysilane,
v—-chloropropyltrimethoxysilane,

25 y-mercaptopropyltrimethoxysilane,
3-isocyanatopropyltriethoxysilane, and

3-acryloxypropyltrimethoxysilane. Thesemay be used singly,



5 the surface with a cover filmfor protecting the filmfor formng a
sem conductor protection film As this cover film use can be nade of
any material having filmproperties capable of maintaining the film
shape of the filmfor formng a sem'congﬁctor protection film for
exanple, any material that 10 is excellent in fracture strength,

flexibilidy and bhe e engibag satishactory.pegkahilddyofrom the

filmfor Tormng a semcon rotection in“partrcular.

Exanpl es (ﬂf‘%& f include polyethyl ene terephthal ate (PET),
pol ypr opy[f en ?PP) , and pol yethyl ene (PE). Meanwhile, the 15 cover

filmmy be forped fromapn opague mater.i.al. [0035] .Al though not
particularly | :;‘Wlet egd),ntrﬁ)?g %Begﬁfai ERURE I e ‘??Pﬁ\ f8r n1‘3%r giaﬁgjacularly
sem conductor_protection fil mcan he obtaine appl ying a varnish

of the s EpoRrEi Gt RARTSH o OgsBRANEA R HE SURRLIDY FBrAPRG anan
sem conductor protection filmon a base material filmusing a comm
coater, & -dlle Rty BaGiadi%e cddtlert 0Pt hESS kBaNahl BR§LAgOYHBasSS,
resin conmposition to_renove the solvent. The thickness of the film
for fornidly £Xent eBhatdYoE Prot et i Oh FPFf FE2RoL -paldicit Ky ymass to
limted, 25 but the thickness is preferably equal to or greater than

3pmto e§qEat & vrY d&S T Rdrp L ddhme Entl parmacid are V2 pt eeekabl Y0 eguak s

to or greater than 5pm and equal to or |ess than 60pm
by mass of the (A) thermosetting component.' When the content

is in the range described above, an effect of acquiring
10 excellent adhesiveness between the objects to be adhered (a
semiconductor element, and a substrate on which the
semiconductor element is mounted) can be obtained.
[0030]
The resin composition that constitutes the film for
15 forming a semiconductor protection film of the present
invention can contain additives such as a plastic resin, a
leveling agent, a defoamant, and an organic peroxide, to the
extent that the purpose of the present invention is not
impaired.
20 [0031]

The resin composition that constitutes the film for
forming a semiconductor protection film of the present
invention can be prepared into a varnish by dissolving or
dispersing the various components such as the compeonent (A),

25 component (B), component (C), and other additives in an
organic solvent, for example, a solvent such as methyl ethyl

ketone, acetone, toluene, or dimethylformaldehyde. When



20 When the thickness is in the range descri bed above, the thickness
accuracy of the filmfor formng a sem conductor protection film can
be easily controlled. [0036] 5Next, a nethod for producing a

sem conductor device will be described bhased on FIG 1, but the

met hod for producing the sem conductor device according to the

present itiestvamrnisHoOli kat ended dgs be tompbed timd hi §. Fhemeexampt €, a
the nmethod may include a step of cutting the filmfor formng a 10
sem Condbtpéférprf@tr@gt itafe f s bmvdescribedeabova,t arad St € Fhal iresin
approximately the same as the size of the sem conductor el enent, and
then direedhyobordiongi Eher { EEM £ 9 titel 6 @ GON UGN s B AR an I‘EJeC':'-fol-’med
is a flow diagram for the production of a sem conductor device. As
illustratgd-4nyFEGmlS dsma dicing sheet-attached filmfor forming a
sem conductor protection film4 obtained by |amnating a dicing sheet
3, a basejgmsefial film1l, and a filmfor formng a sem conductor
protectlon film2, is placed on a dicer table that is not shown in

the draw ng (F'% Lgél 3 ﬁgi&etféﬁ €019 1508 A RYfL £13Q, %or Jforming

sem conduct or ced such thdt "the surface where 't

circuit of a6 g%@‘&%&orpot ‘&%@g% bsif’i‘ig by g%‘éh A58 ufl{rEH‘t Un

form ng a sem conductor asse

Lightly péfé}?%% b%ﬁ'ﬁ‘@ tﬁ%‘xs %%%%&Céé){t%k A p%EE‘é‘l&(ab?férnlsh

25[ 0037] mafer ri aced  ar

sem conduct or. maf er he _oyter r hery of t d sheet
i's flxed%ﬁfﬁ “with P gimaferérlﬁgﬂgy Ipf8?¥ n% |%| %1ﬁﬁﬁﬁ%g
a sem.conduct or ote film2 and the Sg m_conduct o fer 5 are
cut LBgetarParth g Oaaet“%aw 36t Shotnora ﬁféa”ta% fTIRM the
sem conduct.or wafer i_nt.o i ndi vi dual ces Fl G
PR s AR LY R el Sﬁ&ffhgfeasm

sem contl o proteston (11md has e bul[riog elfsct, andinle.
5is cut. MeanWile, it is also acc%ﬂhﬁglgagob%t%%ggnégeon the base
seni cond @bt CARFBF ST protection
material film, and this can be used as a base material
15 film-attached film for forming a semiconductor protection
film.
[C033]
The base material filmis a film supporting basematerial
which is excellent in the film properties capable of
20 maintaining the film shape of the film for forming a
semiconductor protection film, for example, fracture
strength and flexibility. This basematerial filmpreferably
has optical transparency. Examples of such a base material
film include films of polyethylene terephthalate (PET),
25 polypropylene (PP), and polyethylene ({(PE}. Polyethylene

terephthalate (PET) is preferred from the viewpoints of having

an excellent balance between optical transparency and



10 advance to the filmfor form ng a sem conductor protection film 4,
and then place the assenbly on the dicer table. [0038] Next ,
the filmfor formng a sem conductor protection film2 is stretched
wi th an expandi ng apparatus that is not_ 15 depicted, and the
i ndi vidual l'y divided sem conduct or waf erd 5 (sem conductor el enents
8) are spea a t interval. Subsequently, the sem conductor
eIenentsq%Fggﬂg%%tggggﬁmgﬂiUbstrate using a flip chip bonder. First,
t he chipg(ggf Eicked up with a collet 9 (FIG 1(e)), and then the
chi ps ar t versed, and are nounted on a substrate that is not
depicted, in a_face-down nmanner. [.0039 Here, in regard to the
(1T 1 or sent CERAGDTBF Bt eior 11T nf 9% ( SQFEGH SPmpEOr B o
film7), since the agﬂgsiv 25 force of the filmto the base natgria
filma1 i&aesteal A € eti@mp‘ Sttt of MEFBEMTs TS Yale gkt e, on
peel i ng occurs between the filmfor faorm nga sem conductor praotection
22 fi?m NG et EbRGc P Thrivt eeY £on T MM AT aRE°FRE ke %%)eFFéF“ for
film1, and the individually divided sem conductors 8 have the )
seni conddCF I Y Gt EEMIGP TG 7T REAehed 1CRef edB- [ B4D15TReVer £11m,
substrate on which the sem conductor elenents 8 are nounted is heated
in an ové&fofathee|nkée fL ameRpéeativle hegudl 9 tho 18t PRigIfeTt tharraheble
tenperature at which the bunps that electrically bond the electrode
pad of tkd semebadnéngr tdenehts ghapg tHe ehecfidde fpud oPrphag a
substrate, nelt (for 10 exanple, equal to or higher than 200C and
equal tosemi ueham280C ecaidn hedabyfborrikanProk ,t hey et evhddctioat
el enents and the substrate is conpleted. Thereafter, a |liquid epoxy
resil) whisckxice lcadhedianf nadsnfrid Is tretreytlal |, £l expodrldd ¥ mrbdtiieenl 1ke
t he sem conductor elenents and the substrate, and is 15 cured.
Meanwhi | end dsey emgi aviecedg oray e babiiled volirafitehet hélundenf ildrming
material and the sem conductor protection film?7 are thermally cured.
a semiconductor protection film in particular. Examples

thereof include polyethylene terephthalate (PET),

polypropylene {PP), and pclyethylene (PE). Meanwhile, the
15 cover film may be formed from an opaque material.

[0035]

Although not particularly limited, more specifically,
the film for forming a semiconducior protection film can be
obtained by applying & varnish of the resin composition that

20 constitutes the film for forming a semiconductor preotection
filmon a basematerial filmusing a comma coater, a die coater,
a gravure coater or the like, and drying the resin composition
to remove the solvent. The thickness of the film for forming
a semiconductor protection £ilm is not particularly limited,
25 but the thickness is preferably equal to or greater than 3um
to equal to or less than 100um, and particularly preferably

equal to or greater than 5um and equal to or less than 60um.



The sem conductor protection film7 is thermally cured sinultaneously
with the curing of the underfill material, and 20 thereby a

sem conduct or device in which the sem conductor protection film?7 is
formed on the sem conductor element 8 ispobtained. [0041] The el astic
nodul us at 25C after curing of the filmfor 25 formng a

sem condugii®f pret eclidméskmiiss ipr eftes abhygequals d ©ivedgaater, tiwa
10 GPa and equal to or less than 40 GPa. Thereby, warpage of the

sem conduct Dk kHekisCe ddl Mt ghothehe23 isieim £ORdES AR Ny of efdh DBohBLBLE
is forned on the sem conductor el ement 8 can be reduced. The el astic

nodul us a{r-ZbEc-eapnber dat erghned 4y thatonkeb1eXaqpl e, the dynamc
vi scoel asticity of the sem conductor protection film7 (film5 for

form ng a gepkeonductor protection film2) after curing is neasured
using a dynam c vi scoel astoneter manufactured by Sei ko Instruments,

Inc., sin a tengjd,e mMdg-yadey fBQe@PQ&Q'b%%Qé A achabe Qfo 4 aERarat whe 1
f cy of 10 ,

i ncrease of 3¢ mn and a frequen and thus the storage

el astic gﬁ9q§@§c}98%h.%%%é;nerFgéﬁeQ?'Hﬂk &994§Ethod(fofﬁpfﬁggcing

the neth for producing a face-down type sem conductor device

been desQﬁ%%?gﬂgféggd%&%%éidévig@taéggrqu.OqJwyhéﬁéﬁg%%ﬁgn%%gepgion

sem conduc evice o pr esent nvention 1S

be imted to.ths, ol %é%@']ffmigeed T 'Egﬂ s an E%'ér% 06 ARP! 8% f8thod
t he production of "d 'sem conductor device avi'ng a \/

Th h-Si|i Vi t t t in which j t I t
havi nga "Th oLGRLHEre Y 2 G haviig U er Bt 7addt Fofnefcon it

surfage on the 2 se side of tfe circuit %ﬂ&j%ﬁf’ i%(!%ninate

in p rapqgﬁﬁﬁggph%éﬁ¥g&gﬁﬁpmbﬂﬂe }lm descri ove size ghat

is approximately tThe same as the size of the semiconductor
element, and then directly bonding the film to the
semiconductor element. FIG., 1 is a flow diagram for the
production of a semiconductor device. As illustratedj;1FIG.

15 1, a dicing sheet-attached film for forming a semiconductor
protection film 4 obtained by laminating a dicing sheet 3,
a base material film 1, and a film for forming a semiconductor
protection film 2, is placed on a dicer table that is not shown
in the drawing (FIG. 1(a)}. At the center of the laminate,

20 a semiconductor wafer 5 is placed such that the surface where
the circuit of a semiconductor element is not formed faces
the film for forming a semiconductor protection film 2, and
the assembly is lightly pressed to laminate the semiconductor
wafer 5 (FIG. 1(b)).

25 [0037]

Next, a wafer ring 6 is placed around the semiconductor

wafer 5, and the outer periphery of the dicing sheet 3 is fixed



EXAMPLES [ 0043] 25Hereinafter, the present invention wll be
described in detail by way of Exanples and Conparative Exanples, but
the present invention is not intended to be limted to this. 24
<Exanple 1> 1. Preparation of filmresin conposition varnish

100 parts by mass of LX-SB10 (diglycidf?bnine type epoxy resin)

epoxy equivalent 11 e we h I ul a ht. 291
tmnuf act UPed by b 3680 g gb SR Efur 4 6 Inor nl® ¢ ehiBr 6t G b 52
parts by nmass of  a d fie noxy of Y, 6954835 co centratl
of modi 1 et HOHBAS éspﬁodﬁr?p%eﬂtwfjef KeTonRS 380667 U T dpbRy ™
equi val ent 12 000 t ave Iecular wei ght 39, 0
rrgnufactgréﬁel‘bu‘b} q%lﬁeﬁﬁ%x ﬁe?ﬁﬁ éot ARt Y S %’é‘”‘(AFthedranngf
t hernosettin onents; 228 parts by nmass of alunmi na of AC2050- MNA
(concent PEG gﬂ"‘%f %Bﬁérol”@é%c%q’{ln?’ﬁgelrn 5:Tét~°hyqil‘é%ﬁ§p I%é’t%eln‘%%ﬁyal
mass) (nanufactured by Admatechs Co,, Ltd., average particle size:

0.7 pi RéEGRM (Jedk: 86D hm) ARd2D8 bhRes 9Bepyirasy & esitiiatd athed
SE2050- LE gponcentratlon of spherical silica in nethyl ethyl ketone:

75@6by n§§-yﬂ(ﬁ%ﬁuf@éﬂ&ﬁ@ﬁf%ysﬁﬂhﬁPQ@H§U9¥ PreHectivay 'Ibaﬂthéﬁea
size: 0.5 pm naxi num peak: 580 nm) as the (B) inorganic fillers; 15
parts bybrdde 0INga? b&R Cll ack DftIMTS 100BKEEencEm ¢ At Ren shigaribn and
bl ack 20 in tol uene/ 3-met hoxybutyl acetate: 15% by nass) .
(manuf actineed Ie Tokerhi ke ©omiciongluctazr thaie€) Scoboramt-; BRawahsle,
by mass of MEH 7500 (phenolic resin) (hydroxyl group eqU|vaIent 97
g/ OH gr odp, isaalfac egcsd tyb Mei wa Pt asthcthadastiicesiduttoy wafar 5 in
curing agent; 3.0 parts by nmass of 25
y-gHybidaﬁypwnpyltwihhehﬁiﬂmIﬁnnaKd&ﬁ&ﬂ@Ea senufaot dv et olby pShvitredEt San
Chem cal Co., Ltd.) as a coupling agent; 0.4 parts by mass of an
i m dazol € idonpbunang 2PHENPW. averalje parstdarddley on the dicer table.
[0038]
Next, the film for forming a semiconductor protection
film 2 is stretched with an expanding apparatus that is not
15 depicted, and the individually divided semiconductor wafers
5 (semiconductor elements 8) arespreadat.aéonstantinterval.
Subsequently, the semiconductor elements are mounted on a
substrate using a flip chip bonder. First, the chips are
picked up with a collet 9 (FIG. 1(e)}, and then the chips are
20 reversed, and are mounted on a substrate that is not depicted,
in a face-down manner.
[0039]
Here, in regard to the film for semiconductor protection
film 2 (semiccnductor protection £film 7)), since the adhesive
25 force 0of the film to the base material film 1 is adjusted,

when the semiconductor elements 8 are picked up, peeling

occurs between the film for forming a semiconductor protection



25 size: 3.2 pm manufactured by Shi koku Chem cals Corp.) as a
curing catalyst; and 7.3 parts by mass of BYK-361N (manufactured by
BYK- Chem e Japan K. K. ) as a |leveling agent were dissolved in nethyl
et hyl ketone (MEK), and thus a filmb5 resin conposition varnish
having a resin solids content of 90% was obtai ned. [0044] 2

Product i o o f ilkenfidto d@aet B8 Sest eenduet on 1pr P§ eald @hd bh®e material
10Thereafter, the filmresin conposition varnish was applied on a

base materigl {il An Ritekness; v 38uRML yRAS, Ofe RES emand sc 05 L8dsf Bz ve
15 minutes at 80C. Thus, a filmfor form ng a seniconductor

protectiqndibophavwing & Lhi 5kpess: 1afoF0r PMWaS fQr{eil.  VeaRWMAIL £,

for a filmfor formng a 15 sem conductor protection film obtained
after curihgsghe filmfor formng a sem conductor protection film
t hus obtai ned under the conditions of 180C for 2 hours, the storage

modul ys at 25C-raglyg nﬁééjcé'gm‘? &}’i”@rmtché’i%gﬁ’%é‘ﬁﬁgg%%r TR ACk U 6 o

by Serko Instrunents, . I'natensile no nder the conditions

f t t ' ] f 0 ,
vas” 120 R fber <4 e A RS 8h FENEAYHE Be f R Pl g o2
filmf f 1ng, ' duct tectli film25A. fi de_.of
PET Tor (150 11 H-BOF Y art hoC AL BT EULELOF BFolObtT bn PPl ARG That

}g?‘?g:ﬁ%ﬁéﬁigﬁg gﬁT¥3%oéget 23%1@%€¥53é Lghmd¥u¥ﬁ£eséﬁkghh égtor

elements B and the electrode pad of the substrate, melt (for
10 example, equal to or higher than 200°C and equal to or lower
than 280°C), and thereby bonding of the semiconductor elements
and the substrate is completed. Thereafter, a liguid epoxy
resin, which is called an underfill material, is poured in
between the semiconductor elements and the substrate, and is
15 cured. Meanwhile, laser engraving may be carried out after
the underfill material and the semiconductor protection film
7 are thermally cured.
The semiconductor protection film 7 is thermally cured
simultaneously with the curing of the underfill material, and
20 thereby a semiconductor device in which the semiconductor
protection film 7 is formed on the semiconductor element 8
is obtained.
[0041]
The elastic modulus at 25°C after curing of the film for
25 forming a semiconductor protection film is preferably equal
to or greater than 10 GPa and equal to or less than 40 GPa.

Thereby, warpage of the semiconductor device in which the



26 sem conductor protection filmwere half-cut, and only the areas to
be bonded to the wafer were left, while renoving the peripheral

areas. Thereafter, a dicing sheet (a polyethylene filmlamnated with
a tacky adhesive |ayer conposed of 100 g parts by nass of a copol yner
obt ai ned by copol yneri zi ng 70% by nass f butyl acrylate and 30% by

mass of %‘eg%]gé%%gﬁ%ogcé%%% %gadn 49 aﬁ\fﬁ'rg@td Qﬁe&?&%e%c‘f&%é‘étor

wei ght o arts mass of ene diisocyana
(Coronate _T-100 nuf act ur e Ni p n P r.et hane .10 | )
Ltd.)) wed T8 hat d %ef%cg%%a £ DREE BB 14 s ST P ety be
a dicing eet-attached.filmfor form aond ctor rotection
film compSsed Bt" ggdl SHSHy %}h%ét fgrba%%agn?éjt F}é SRS Fi Imfor the
sem conduct or ctl i andacovr fllmlnthsor er,, .
obt ai ned VAES{UDHBT CaC iy yoaéj Ehén® 6P SR BUHURE (OO YT een T11m TAIT11m
sem ¢ nduct or deV| ce was produced by the follow n rocedur 0047
20The” fi MY 6r° ¥t P nJ %e’g PO Brplb?B?EEthcSh%ﬁ%i‘nzf r&rﬁe%{’c%u’ELB‘J
cover filmwas peel ed of f, and the back surface of an 8-inch

sem conddct B ket H%ﬁﬁ‘h% 3 ke sE HFOTH8 SHAMBETEE &I%fb‘b%%ﬁtt—‘éed by
face each other_and bonded at_a tenperature of 60C. Thus,

seni cond#Etidi© wak 8F THRSOE® wi 1RCt he 1di & P25t $ReBPR t%‘ﬁ%ﬁ £RPm f or

form ng a sem conductor protection filmwas obtained. [0048]
conditions of a rate of temperature increase of 3°C/min and

a frequency of 10 Hz, and thus the storage elastic modulus
10 at 25°C can be determined.
(0042]

As such, the method for producing a face-down type
semiconductor device has been described based on FIG. 1, but
the method for preducing a semiconductor device of the present

15 invention is not intended to be limited to this. For example,
the method can also be applied to the productioh of a
semiconductor device having a TSV (Through-Silicon Via) type
structure in which a semiconductor element having a through
hole via and having an electrode formed on the surface on the

20 reverse side of the circuit surface, is laminated in plural

layers in a face-up manner.

EXAMPLES
[0043]

25 Hereinafter, the present invention will be described in
detail by way of Examples and Comparative Examples, but the

present invention is not intended to be limited to this.



27 Thereafter, this sem conductor wafer pasted with the dicing
sheet-attached filmfor form ng a sem conductor protection filmwas
diced (cut) to the size of a sem conductor el enent which neasured 10
nm x 10 mm using a dicing saw under 5 the conditions of a speed of
spindle rotation of 30,000 rpm and a cutting rate of 50 mMi sec.
Subsequent |y, tdmxslhigsivgisheet-attached filmfor fornming a

sem conduct or protection filmwas |ifted up fromthe back surface to

cause detachnent. bet¥ggnatherbase LAl iralsifd | dmapdstihe od lvafeLsh
formng a 10 sem conductor protection film Thus, a sem conductor

protection fil med b@%&@bmggwﬂ@}wwmmgw&@u@ etk t[ch%%%yoxy

This sem conductor protection filmattached sem conductor el enent

mm x 10 g ¢ 1Q0 @gbb&ly%quﬁﬂaeieﬁé mbfgysqcew@flg@itr%wér eth€lecular

el enent surface: 1 to was nmounted on ‘a bisral ei mde-Triazi ne

resi ngwi r&%ﬁ%%éiatrﬁaﬁééamé&b?ma&%% p.thiclk, |eveliidi Lieneneg 1
of CIrCUIt

the el enent “surface: coated wi t'h a sol der

resist ( aeLured by kahyo 59%5“@9%3%%&“9 12+t phbh@ds 2Qsin

nane: AU In a face nner e sem conduct or el enent

th h

1o e A R S B M S

th th el d th

i A IR T A B 41199 000
t te to.which th t |y

TR0 Suopl 5 LA e Semconitc o ) Ry D ZRA Ik

10_secon eafte

250 £ o1, 10, seconds, Thegegttor, an snger {1 T e R aBR T o
??lt ?LI 2L|C\&@I§P‘g§%§g69) %ka C%%?éﬁﬁggp%asss o%s lam %rg Cc?PdHE%%od%’l\'lﬁe
(concentration of spherical alumina in methyl ethyl ketone:
70% by mass) (manufactured by Admatechs Co., Ltd., average
particle size: 0.7 pm, maximum peak: 860 nm) and 228 parts
15 by mass of silica of SE2050-LE (concentration of spherical
silica in methyl ethyl ketone: 75% by mass) (manufactured by
Admatechs Co., Ltd., average particle size: 0.5 pm, maximum
peak: 580 nm) as the (B) inorganic fillers; 15 parts by mass
of carbon black of MT-1%0BK (concentration of carbon black
20 in toluene/3-methoxybutyl acetate: 15% by mass)
(manufactured by Tokushiki Ceo., Ltd.) as the (C) colorant;
38 parts by mass of MEH-7500 (phenolic resin) (hydroxyl group
equivalent: 97 g/0OH group, manufactured by Meiwa Plastic
Industries, Ltd.) as a curing agent; 3.0 parts by mass of
25 vy-glycidoxypropyltrimethoxysilane (KBM403E, manufactured by
Shin-Etsu Chemical Co., Ltd.) as a cocupling agent:; 0.4 parts

by mass of an imidazole compound (2PHZ-PW, average particle



[ 0050] <Exanple 2> A sem conduct or device (flip chip package)
was obtained in the sanme manner as in Exanple 1, except that the
conposition 10 of the filmresin conposition varni sh was changed as
descri bed bel ow. The (B) inorgag%ﬁ filler was changed to 244
parts by nass of DAWO05 (spherical alu a) (rmanufactured by Denki

Ki ku K KK i L Ze: I .2, 80

T I AR TR B G BT SRR P e r P b P
; : . " ti filmit . .

nder the ot T oRE Lo Tag B0 foF BHOUT & hel 1, PiaH Ko0f o5

<Ex le 3> A ' devi fli hi K .

oAl Gy ehg oM R R Bl KR SR BT 1 agene
Compe S e bl e [V (RSB BOIPRRLLCR MONL S07, SIBNOE, B¢ s
257 parts by mass of alym na of AO%O 0- MNA (concentratiqn of

spher? cal” &l ihi FAP 9§ T Gl ety L 8 hgla"r%é]t%riﬂe:rei%%bfroﬂr&?s% content of

(manuf act ured by Admatechs Co., Ltd., average particle size: 0.7 pm

2

naxinun1ﬁéﬁkﬁ“ﬁ%ooﬁﬁflgﬁﬂLQOO parts by mass of DAWO05 (spherica
alunina)[%%ﬁzﬁfactured by Denki Kagaku Kogyo K. K., average

2. Production of film for forming semiconductor
protection film
10 Thereafter, the film resin composition varnish was
applied on a base material film (thickness: 38 um) made of
PET, and was dried for 15 minutes at 80°C. Thus, a film for
forming a semiconductor protection film having a thickness
of 60 pym was formed. Meanwhile, fcor a film for forming a
15 semiconductor protection film obtained after curing the film
for forming a semiconductor protection f£ilm thus obtained
under the conditions of 180°C for 2 hours, the storage modulus
at 25°C measured using a dynamic viscoelastometer
manufactured by Seiko Instruments, Inc. in a tensile mode
20 under the conditions of a rate of temperature increase of
3°C/min and a frequency of 10 Hz, was 12.0 GPa.
[0045]
3. Production of dicing sheet~attached film for forming
semiconductor protection film
25 A cover film made of PET for the film for forming a
semiconductor protection film was laminated. Subsequently,

the base material film and the film layer for forming a



5 particle size: 5 pm maxi num peak: 2,800 nm. Meanwhi | e, the
storage nodulus at 25 00 of the filmfor form ng a sem conduct or
protection filmthus obtained after curing was 28.3 GPa. [0052]
10<Conpar ati ve Exanple 1> A sem ggnduct or device (flip chip
package) was obtained in the sane manner as in Exanple 1, except that
the conpositi épnaf:cthe foptmeesivncahpnsi te08 warld-sh:wasankbargdd;, ashe
descri bed bel ow. 15100 parts by mass of LX-SB10 (diglycidylam ne type

epoXy I esdiYa b epoXye et vad et thHd g Bsr Wi @hte BV Eragel sokepbvahg the
wei ght 291, manufactured by Daiso Co., Ltd., liquid at nornma

t enper at gfeeai@ﬁer&i PRELS by THRSS Of t @r MRdifi et gphaBexy (4§dy&Ehylene
YX6954B35 (concentration of nodified phenoxy resin in 20 nethyl ethyl

ketone 35% 0y RASHaGRROXY: €KIUL VRhent,: k00, g/ edy cWeicdiMp YeRaege 100
nol ecul ar wei ght 39, 000, manufactured by Japan Epoxy Resin Co., Ltd.)

as the ( r LhgfC t.Sn y 2
Conen | DAoL L0 O BRI e SR g e gpl e 1998 7o

manuf acglﬂéﬁ%gé(s2%;%‘@;1‘3}9@%8?&@%&& y36%. Wtfr&s}s 85¢ 82 CULING hexyl

agent; 3.0 parts _ yci doxypropyl tri methoxysilane _
(KCN00%E, bt g ot ULl e ol btsbLL 25 ook 109
cueree R LGUS LR % P JONMEARL o ol Chesoal
(et B IR SyJBRac il Mgy BRI A0 PR
ComoRLL AuIBDSENRVLG 5 1 SRD PRyl AR SOnent, OF SO, e base
filmfor forning,acgqm conductar protection filmafter curingouqs 3
forming a semiconductor protection film composed of a dicing
sheet, a base material £ilm, & film for the semiconductor
protection £film, and a cover £film in this order, was cbtained.
15 [0046]
4. Production of semiconductor device
A semiconductor device was produced by the following
procedure.
[0047]
20 The film for forming a semiconductor protection £film
from which the cover film was peeled off, and the back surface
of an 8-inch semiconductor wafer having a thickness of 100
um were disposed to face each other and bonded at a temperature
of 60°C. Thus, a semiconductor wafer pasted with the dicing
25 sheet-attached film for forming a semiconductor protection

film was obtained.

[0048]



[ 0053] Evaluation itens and eval uation results Eval uati on of
coll et marks: The dicing sheet-attached filmfor formng a

sem conductor protection filmwas |ifted 15 up fromthe back surface
to cause detachnent between the dicing ?ﬂeet and the filmfor formng
a sem conductor protection film Thus, e presence or absence of

col l'et marks “@ﬁe%n%éﬁfggg‘;c%ﬂ%‘“ Oémfc%ﬁ}ISEEit%r} f&éﬁé??hggg‘%ﬁ ey ghe

sem conduct or nount ed on e substrate us

bonder, eval yat | sual. i nspect | . ol |l et. mar re
observed%gﬁﬂgﬁ% é@%%go%'ﬁg %ﬁé%rg %gkﬁgﬁgf%$%%l%$' éﬁ%$%g§?ééfgﬁb e

2 and Exanpl.e 3, .which had | ar.ge contents of .the.inorganic f.illers

but i n ¢ RS Rkt EbRAUC B T3 OCHATON T it CESnBAFRLT be BEAmEIATCt o
whi ch had .a | ow cantent of the 25 inor ic filler, collet marks were
obser ved S W T EL AT REUAFE T AP it ad PR/t HESQ8nf ConauEops o URder
protection film the product quality_as a sem conductor devjce |

et erf or dheu congi £ 1oRS OB ) TREPENS &f SRAPFAGe Tt Kerfi R adut of 08 Tpm,
devi ce: For_the obtai ned sem conductor devices (flip chip packages),
the di spPacererfuthifHe HWeigME dP ¥ eBEY 6if Svas SHERRARERh¥ng e dicing
tenperature vari abl e | aser three-dinensional displacenment 5

neasur emsite Hppat b GEedL S150t s/ By T REATE St RTelE YIFtEhiprotection
Tsuchi ura Engi neering Co., Ltd. The |argest value of the displacenent
di f f er endéd W g afefli AsUR her el oR Cliaf pade cer toheasdh é{;ﬁcﬁ.@fﬂ%?ﬂt
device. A sem conductor device having an anmount of warpage of 100 pm
or |less WadwegedthAs Basandnabehligénitddidt@r tHevitdd thaiehgfanming a
anount of warpage of |arger than 100 pmwas rated as x. The results
are Y esesdd-¢imddabbe proosdionTibilen.1] Thakg e 4 semiconductor

protection film~attached semiconductor element was obtained.
[0049]
This semiconducter protection film-attached

semiconductor element (10 mm x 10 mm, 100 um thick, level

15 difference of circuit at the element surface: 1 to 5 um) was
mounted on a bismaleimide-triazine resin wiring substrate (14
mm x 14 mm, 135 um thick, level difference of circuit at the
element surface: 5 to 10 um) coated with a solder resist
(manufactured by Taiye Ink Manufacturing Co., Ltd., trade

20 name: AUS308) in a face-down manner. The semiconductor
element and the wiring substrate were compressed, with solder
bumps disposed therebetween, under the conditions of 130 °C,
5 N and 1.0 seccnd, and thus the semiconductor element and
the bismaleimide-triazine wiring substrate were

25 provisionaily adhered. The bismaleimide-triazine wiring
substrate to which the semiconductor element was

provisionally adhered was subjected to a heat treatment under



Exanple 1 Exanple 2 Exanple 3 Conp. Ex. 1 Filmresin conposition (A
Thernosetti ng conponent LX -SE 10 Modified phenoxy resin of
YX6954835 | GO 15 100 15 100 15 100
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the conditions of 250 °C for 10 seconds. Thereafter, an
underfill material was poured between the semiconductor
element and the board, and the underfill material was cured
at 150 °C for 2 hours. Thus, a semiconductor device (flip chip
package) was obtained.
[0050]

<Example 2>

A semiconductor device (flip chip package) was obtained
in the same manner as in Example 1, except that the composition
of the film resin composition varnish was changed as described
below.

The (B) inorganic filler was changed to 244 parts by mass
of DAW-05 (spherical alumina) (manufactured by Denki Kagaku
Kogyo K.K., average particle size: 5 uym, maximum peak: 2,800
nm) .

Meanwhile, the storage modulus at 25 °C of the film for
forming a semiconductor protection film thus obtained after
curing under the conditions cf 180 °C for 2 hours was 10.1
GPa.

[0051]

<Example 3>

A semiconductor device (flip chip package) was obtained
in the same manner as in Example 1, except that the composition
of the filmresin composition varnish was changed as described
below.

The (B} inorganic filler was changed to 257 parts by mass

of alumina of AC2050-MNA (ccncentration of spherical alumina



15 (B)

Inorganic filler Alum na of AC2050-MNA Silica of SE2050-LE

DAW- 05 228 228 244 900 257 (© Colorant Mr- 1 908K 15 15
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in methyl ethyl ketone: 70% by mass) (manufactured by
Admatechs Co., Ltd., average particle size: 0.7 pm, maximum
peak: 860 nm) and 9200 parts by mass of DAW-~05 (spherical
alumina)} (manufactured by Denki Kagaku Kogyo K.K., average
particle size: 5 um, maximum peak: 2,800 nm).

Meanwhile, the storage modulus at 25 °C of the film for
forming a semiconductor protection f£film thus cbtained after
curing was 28.3 GPa.

[0052]

<Comparative Example 1>

A semiconductor device (flip chip package) was obtained
in the same manner as in Example 1, except that the composition
of the film resin composition varnish was changed as described
below.

100 parts by mass of LX-SB10 (diglycidylamine type epoxy
resin) (epoxy equivalent 110 g/eq, weight average molecular
weight 291, manufactured by Daiso Co., Ltd., liquid at normal
temperature) and 15 parts by mass of a modified phenoxy resin
of YX6954B35 (concentration of modified phenoxy resin in
methyl ethyl ketone 35% by mass) (epoxy equivalent: 12,000
g/eq, weight average molecular weight 39,000, manufactured
by Japan Epoxy Resin Co., Ltd.) as the (A) thermosetting
components; 38 parts by mass cf MEH-7500 (phenolic resin)
{(hydroxyl group eguivalent: 97 g/OH group, manufactured by
Meiwa Plastic Industry Co., Ltd.) as a curing agent; 3.0 parts
by mass of y-glycidoxypropyltrimethoxysilane (KBM403E,

manufactured by Shin-Etsu Chemical Co., Ltd.) as a coupling



15 Curing agent MEH -7500 38 38 38 38 Silane coupling agent Kl 3
MAO3E 3.0 3.0 3.0
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agent; 0.4 parts by mass of an imidazole compound {(Z2PHZ-PW,
average particle size: 3.2 um, manufactured by Shikoku
Chemicals Corp.) as a curing catalyst; and 7.3 parts by mass
of BYK-361N (manufactured by BYK-Chemie Japan K.K.) as a
leveling agent were dissolved in methyl ethyl ketone (MEK),
and thus a film resin composition varnish having a resin solids
content of 90% was obtained.

Meanwhile, the storage modulus at 25 °C of the film for
forming a semiconductor protection film after curing was 3.1
GPa.

[0053]

Evaluation items and evaluation results

Evaluation of collet marks: The dicing sheet-attached
film for forming a semiconductor protection film was lifted
up from the back surface to cause detachment between the dicing
sheet and the film for forming a semicenductor protection film.
Thus, the presence or absence of collet marks when the
semiconductor protection film-attached semiconductor
element was mounted on the substrate using a flip chip bonder,
was evaluated by visual inspection. No collet marks were
observed in the semiconductor protection films of Example 1,
Example 2 and Example 3, which had large contents of the
inorganic fillers, but in the semiconductor protection film
of Comparative Example 1, which had a low content of the
incrganic filler, collet marks were observed. When collet
marks are imprinted in the semiconductor pretection £ilm, the

product quality as a semiconductor device is deteriorated.



10

15

catalyst 2PHZ - PWQA 0.4 a4 0.4 Leveling agent BYK- 361
.3 7.3
31

Evaluation of warpage in semiconductor device: For the
obtained semiconductor devices (flip chip packages), the
displacement in the height direction was measured using a
temperature variable laser three-dimensional displacement
measurement apparatus (LS150-RT50/5) manufactured by Hitachi
Tsuchiura Engineering Co., Ltd. The largest value of the
displacement difference was defined as the amount of warpage
of the semiconductor device. A semiconductor device having
an amount of warpage of 100 um or less was rated as o, and
a semiconductor device having an amount of warpage of larger

than 100 um was rated as x. The results are presented in Table

1.
[0054]
[Table 1]
Table 1
Example 1 | Example2 | Example3 | Comp. Ex. 1
(A) Thermoselting  [Lx—£810 i end00 00 T 100 ] 100
- component Modified phenoxy resin of YX6954B35 15 15 15 15
3 Alumina of AC2050-MNA 228 [ v
%_ (B) ]norganfc filler Silica of SE2050-LE ‘_-..228 - e A
] DAW —05 244 800
2 |(C) Colorant MT — 1508K 15 15 15
i’: Curing agent MEH — 7500 38 3s 38 38
£ |Silane coupling agent KB M403E 3.0 30 30 30
Curing catalyst 2PHZ - PW 0.4 04 0.4 0.4
Leveling agent BYK—361N 7.3 7.3 7.3 7.3
Storage modulus at 25°C of film for forming semiconductor protection
é E:," film after curing [GPa] 120 101 28.3 31
%’ Warpage of semiconductor device e ¢ < X
[0055]

According to the present invention, a film for forming
a semiconductor protecticon film having excellent protective

properties for semiconductor elements, and a semiconductor



Eval uation roatilio Storage nodulus at 25C of filmfor formng
sem conductor protection filmafter curing [GPa] 12.0 10.1 28.3 3.1
War page of sem conductor device 0 0 0 X 15
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device having a semiconductor protection film with less
warpage, which is formed by using the film for forming a
semiconductor protection film, can be obtained. Therefore,
the present invention is suitable for the use in face-down

5 type semiconductor devices such as uBGA or CSP, having a
configuration in which the semiconductor element is exposed,
or in TSV type semiconductor devices in which a semiconductor

: element having a through hole via and having an electrode
formed on the surface on the reverse side of the circuit

10 surface, is laminated in plural layers in a face-up manner.
[0056]

As such, the embodiments of the present invention have
been described, but these are only examples of the present
invention, and wvaricus constitutions cother then those

15 described above can also be employed.

For example, the following embodiments may be taken as

examples.
[1] A dicing sheet-attached fiim for forming a semiconductor
protection film, including a dicing sheet and the
20 above-described film for forming a semiconductor protection
film laminated on one surface of the dicing sheet.
[2] The dicing sheet-attached film for forming a semiconductoer
protection film as described in the [1], wherein the dicing
sheet and the film for forming a semiconductor protection film
25 are laminated, with a base material film interposed
therebetween.

[3] A method for producing a semiconductor device in which



[ 0055] According to the present invention, a filmfor formng
a sem conductor protection filmhaving excellent protective
properties for sem conductor elenents, and a sem conductor 32 device
havi ng a sem conduct or protection filn1§%th | ess warpage, which is
formed by using the filmfor formng a m conduct or protection film

can be obf aé;d&gg%cgh?)%%mseemigg RLEIU éi‘é/rﬁgﬁico%#azcsSig%zﬁglérﬁt‘é@;,oﬁ-l‘ea

use in face sem conduct or ‘devi ceS suc

havi ng a _confi t] i i i conduct o t,1ls exposed
o i o Ty e bR SBRALEE o T CEa TR iR th o sehr Borauzt et enge
havi ng a _t.hrou hol e via and havin el ectrode fornmed t he

S f age. o e Tager 85 tetn Kt EHeSd: B eSie S 1 aLBT BE THi rasgace
in plural_layers |n a face-up nner.. [ 00561 such, the
erbbdl et PBE CPb B SSBRE A ST o U beenmaBEADel. Chhe T HagEure
are only .exanples of the present invention, and various_constitutions
ot her®t har thHoseS35c8e et ibetCAbEI8 Gt Ul B BECENPISy et 1T/ For
exanpl e, the follomﬁnq?enbodinents may be taken as exanples. [1] A

di ci ng sheet - at&cHEEFF9E m 6 UGMAE ngha §ERPSoiduct or protection
film including a dicing sheet and the 20 above-described filmfor
forming a seni ¢8AdERXOH IPrdt @EELBA FiNSRT A ddte P BAVENE caFFided of 1 1m
the dicing sheet. [2] The dicing sheet-attached filmfor formnga
seni conddétorf pFB BEt Rorf M FRRduaESET itFck At i AR [Fi)lMaherein the

di cing sheet and the filmfor formng a sem conductor protection film

25 are | ani nat éamigathing bas e SHatca QI CE PE nivEAEsT poseld thetelidtaneen.

[3] A nmethod for producing a sem conductor device in which
10 semiconductor element surface on the reverse side of the

surface at which the semiconductor element is mounted on the
structure, is in contact with the surface on the reverse side
of the dicing sheet-laminated surface of the film for forming
a semiconductor protection film;

15 dicing the semiconductor wafer together with the film
for forming a semiconductor protection filmto a predetermined
size; and

causing detachment between the dicing sheet and the film
for forming a semiconductor protecticn f£ilm, and obtaining

20 a semiconductor protection film-attached semiconductor
element.

[4] A semiconductor device in which a surface of a
semiconductor element that is mounted on a structure such as
a substrate and is located on the ocutermost side, the surface

25 Dbeing on the reverse side of the surface at which the

semiconductor element is mounted on the structure, is

protected by a semiconductor protection film,



33 a surface of a sem conductor elenment that is nounted on a
structure such as a substrate and is | ocated on the outernost side,
the surface being on the reverse side of the surface at which the
sem conductor elenment is nounted on thezgtructure, 5 is protected by
a sem conductor protection film the nmethod including the steps of:

| am nating a dit¢idhgaheebntacthe above=deset hbhed riodusddro§ orRengeahod
sem conduct or protection film |amnating a sem conductor wafer such
that the fld- sepbaordust of etenreshdaswdfacedenithe ageugise[side of the
surface at which the sem conductor elenent is nounted on the
structure, is in contact wwth the surface on the reverse side of the
di cing sheet-lam nated surface of the filmfor formng a

sem conductor protection film 15dicing the sem conductor wafer
together with the filmfor formng a sem conductor protection filmto
a predeterm ned size; and causi ng detachnent between the
dicing sheet and the filmfor form ng a sem conductor protection
film and obtaining 20 a sem conductor protection filmattached

sem conductor elenment. [4] A sem conductor device in which a surface
of a sem conductor elenent that is nmounted on a structure such as a
substrate and is |located on the outernost side, the surface 25 being
on the reverse side of the surface at which the sem conductor el enent
is nounted on the structure, is protected by a sem conduct or
protection film



34 the sem conductor device being produced by the nmethod for
produci ng a sem conductor device of the [3]. 35 CLAIM5 1. Afilm
for formng a sem conductor protection film which protects a surface
of a sem conductor elenent that is 5 nnygted on a base material and
is located on the outernost side, the suifface being on the reverse

si de of the face at which the sem conductor elenent is nounted on
the base materi al, wherein a resin conposition that
constitutes the film210 for formng a sem conductor protection film
conprises (A) a thernosetting conponent and (B) an inorganic filler.

oot o, A PSOLEOIELS ok PRGN (b Lokt 1,

11 O of SIS IEOURODENL, LIt es S5 omest LONLASRAY 2,00, 01 RLET
' duct tecti fil [ t l.aim 1 2, inth

SE SRt o P A RCL! BRI LM aeePnl A L9 Sl AL 0r o S L

equal to ar nore than 60% by nmmss and %ual to or less than 959&5¥

Mass. 8141_e¢h§1$,1sﬁ1r 6CS ot 'hY 3:155%1 cORAFEDT Profeldi ot T tace

according to aq¥mone of claine.1 to 3, wherein,the resin_ 25

conposit'&n%Qﬁ thEOﬁﬁm%ﬁﬁp?%ftarc&%ﬁ@ﬁﬁt is mounted on the base

! material,
wherein a resin composition that constitutes the film
10 for forming a semiconductor protection film comprises (A) a

thermosetting component and (B) an incorganic filler.

2. The film for forming a semiconductor protection film
according to claim 1, wherein the weight average molecular
15 weight of the resin component in the resin composition is equal

to or greater than 100 and equal to or less than 49,000.

3. The film for forming a semiconductor protection film
according to claim 1 or 2, wherein the content of the (B)
20 inorganic filler in the resin composition is equal to or more

than 60% by mass and equal to or less than 95% by mass.
4. The film for forming a semiconductor protection film
according to any one of claims 1 to 3, wherein the resin

25 composition further comprises (C) a colorant.

5. The film for forming a semiconductor protection film



36 according to any one of clains 1 to 4, wherein an el astic nodul us
at 25C of the filmfor formng a sem conductor protection filmafter
curing, which is neasured using a dynam c viscoel astoneter at a
frequency of 10 Hz, is equal 5 to or gregter than 10 GPa and equal to
or less than 40 GPa. 6. The filmfor form ng a sem conduct or
protecti acddkthiagcardiangy t onany fonel ofmel ai me ¥ ,t ovlerafier einn ¢dwestic
(B) inorganic filler conprises two kinds of inorganic fillers having
10 di fferentupast el @ Ficze, dishéi butin0nS r an@rvhagpar tdgth Bcsh@ector
di stributions of the (B) inorganic fillers respectively have at | east
one naxi rpwepeak iom thiel i angeeef cequialg ) owbh c@r dat eled Haned wpiang a
equal to or less than 1,000 nm and in the range of equal to or

greater tdiaafhi00Q iRMAh SeuRk tke @&'éﬁﬁré?@@nb@l%dxlbrﬂ&, 1s Eb@al
filmfor formng a sem conductor protection filmaccording to anyone

of cl agmslt o & wherekr thed B)o idwsgaphcebulbher Loprises ahuai na. c2G .
8. The filmfor formng a sem conductor protection filmaccording to
claim7, wherein the (B) inorganic filler further conprises silica.

25 9. The filmfor form ng a sem conductor protection filmaccording

to any one of &gl n; 4.t @8, ;\Ml}%ﬁﬁil Lhe e 4 APs et g LOPPEReRY 1m

conpri ses an epoxy resin. 3 0. The filmfor formng a

semm conduel o6, BE RRECL 101 bhiM Acerdhng 18 8Ny s ol (HAER dnbegdnic
wherein the Her hoset {1 ng” cornponent conprises a [iquid époxy
resin. 1y Jbe ELhP iU d OFOLNG 3 SN £ONAUEHAN R A £E1L0T HidVing
10 different particle size distributions, and the particle size
distributions of the (B) inorganic fillers respectively have
at least one maximum peak in the range of equal to or greater
than 1 nm and equal to or less than 1,000 nm, and in the range

of equal to or greater than 1,000 nm and equal to or less than

15 10,000 nm.

7. The film for forming a semiconductor protection film
according to any one of claims 1 to 6, wherein the (B) incrganic

filler comprises alumina.

20
8. The film for forming a semiconductor protection film
according to claim 7, wherein the (B) inorganic filler further
comprises silica.

25 9. The film for forming a semiconductor protection film

according to any one of claims 1 to 8, wherein the (A)

thermosetting component comprises an epoxy resin.



according to any one of clainms 1 to 6, wherein the (A) thernosetting
conponent conprises a liquid epoxy resin, and the (B) inorganic
filler conprises alumna. 12. The filmfor form ng a sem conductor
protection filmaccording to any one of ?Iains 9 to 11, wherein the
(A) thernosetting conponent further co i ses a phenoxy resin. 15
13. The filmfor form ng a sem conductor protection filmaccording to
any one of clains 1 to 12, wherein the filmfor formng a
sem conduct or otectjon_filmis used to protec surfac the _,
over oo Stk of P LHT CEPE COATURIE of SeBAROCOHAIT br PEPGRoT T Gilm
face-down t sem conduct or evi.ce in which _the circuit rface
of ¢ he SGRCBHICE of ColdbrAns sof EpGaatr tbaabaor n A Ebniiet o
Wi ring substrate side. 14. The filmfor form ng a sem conduct or
protect i Gﬁlﬁ‘l‘iq‘?ﬁ%B%B@o%%@%“’én?%%%—?e%I i s W SPLXYhEPEIR -
the filmfor formng a sem conductor protection filmis used to
prote%t a circuit surface of a sem conductor el enent that is Iocated
38 on the outernost side, in_a TSV (Through-Silicon Via) t
seni condddt-or B e i GMFcROEMEaE condBBRL 60 NEIEHENE Ré?Fﬁ@Q}OH film
t hrough hol e via and having an el ectrode fornmed on the surface on the
reverse sicd@wsdingetei PV tosur®celailns 1 ahd nhr edhier plurahel dfer s
in a face-up manner. 15. A sem conductor device in which a surface
of a sehitdéeriues ot t éhanepnpchignt soropni edson adibhadel ety ate ahd, | gnd
| ocated on the outernost side, the surface being on the 10 reverse
si de of the siB¥ atecatawhiich 1 hkesepooprnduet oraéhmdwat. i s nount ed on
the base material, is protected by a sem conductor protection film
wherlin the sem conductor protection filmis formed froma cured
product of the filmfor form ng a sem conduct or

12. The film for forming a semiconductor protection film

according to any one of claims 9 to 11, wherein the (A)

thermosetting component further comprises a phenoxy resin.

15 13. The film for ferming a semiconductor protection film
according to any one of claims 1 to 12, wherein the film for
forming a semiconductor protection film is used to protect
a surface on the reverse side of the circuit surface of a
semiconductor element in & face-down type semiconductor

20 device in which the circuit surface of the semiconductor
element is disposed toward the semiconductor wiring substrate

side.

14. The film for forming a semiconductor protection film
25 according to any one of claims 1 to 13, wherein the film for
forming a semiconductor protection film is used to protect

a circult surface of a semiconductor element that 1s located



15 protection filmaccording to any one of clainms 1 to 14. 16. The
sem conductor device according to claim 15, wherein the sem conductor
devi ce has a face-down type structure in which the circuit surface of
the sem conductor elenent is 20 di sposedgtoward the sem conduct or

Wi ring substrate side. 17. The sem conductor device according to

clai m 15, mheRei Butthesedm conduct ar, devige h@ﬁréu&ﬁvs(lﬂh{@é'ﬂhvﬂ?b' ' (-‘t%e
Via) type structure in which a Sem conductor el emént having a through

25 hol & vi &, 20drBav G- 3k R SCLIOYR L Pd ot ddiey SUEbace1 BRI hay ing
reverse side the circuit surface, 1s lamnated in plural layers in
a face- UP; n@ﬂgg{lgh hole via and having an electrode formed on the

surface on the reverse side of the circuit surface, is

5 laminated in plural layers in a face-up manner.

15. A semiconductor device in which a surface of a

semiconductor'element that is mounted on a base material and

is located on the outermost side, the surface being on the
10 reverse side of the surface at which the semiconductor element

is mounted on the base material, 1s protected by a

semiconductor protection film,

wherein the semiconductor protection £filmis formed from
a cured product of the film for forming a semiconductor

15 protection film according to any one of claims 1 to 14.

16. The semiconductor device according to ¢claim 15, wherein
the semiconductor device has a face-down type structure in
which the circuit surface cf the semiconductor element is

20 disposed toward the semiconductor wiring substrate side.

17. The semiconductor device according to claim 15, wherein
the semiconductor device has a TSV (Through-Silicon Via) type
structure in which a semiconductor element having a through
25 hole via and having an electrode formed on the surface on the
reverse side of the circuit surface, is laminated in plural

layers in a face-up manner.



