- 1 RELEASE FI LM FOR ENCAPSULATI ON OF SEM CONDUCTOR CHI P The present
invention relates to a release filmfor encapsulation of a sem conductor
chip. 5 In production of a resin encapsul ati on senm conductor package, a
release filmis present between a face to be encapsulated of a

sem conductor chip and a nold. The reason is to secure releasability

bet ween an encapsul ation resin and the nold when the sem conductor 10 chip
is encapsulated with a resin and to snmoothly produce the sem conduct or
package. Anmong resin encapsul ati on sem conductor packages, particularly in
production of a sem conductor package (such as Quad Fl at Non-Leaded Package
(hereinafter 15 referred to as QFN) or Small Qutli ne-Leaded Package
(hereinafter referred to as SON)) wherein external lead term nal pins are
enbedded in the interior of the package and the surfaces of the termnals
are exposed froman encapsulation resin, the follow ng nmay be nentioned as
20 characteristics required for a release film 2 Al . A standoff height can
favorably be formed in a sem conductor package. A2. No sag nor winkle wll
be formed on the release filmat a portion between termnals of the

sem conductor 5 package at the tine of encapsulation with a resin. A
wrinkle on the release filmmy cause such a nonconformty that an

encapsul ation resin has a dent

-1 -
RELEASE FILM FOR ENCAPSULATION OF SEMICONDUCTOR CHIP

The present invention relates to a release film for
encapsulation of a semiconductor chip.

5 In production of a resin encapsulation semiconductor
package, a release film is present between a face to be
encapsulated of a semiconductor chip and a mold. The
reason is to secure releasability between an
encapsulation resin and the mold when the semiconductor

10 chip is encapsulated with a resin and to smoothly produce
the semiconductor package.

Among resin encapsulation semiconductor packages,
particularly in production of a semiconductor package
(such as Quad Flat Non-Leaded Package (hereinafter

15 referred to as QFN) or Small Outline-Leaded Package
(hereinafter referred to as SON)) wherein external lead
terminal pins are embedded in the interior of the package
and the surfaces of the terminals are exposed from an
encapsulation resin, the following may be mentioned as

20 characteristics required for a release film.



shape (hereinafter sonmetines referred to as "dent") at the winkled
portion. 10 A3. There will be no gap between the release film and the
surfaces of the termnals of the sem conductor package. The gap may cause
such a nonconformty that the encapsulation resin covers and adheres to the
surfaces of the termnals (hereinafter sonetines referred to as 15 "resin
covering"). A4. It is excellent in releasability fromthe sem conductor
package after encapsulation with a resin.2 Ft has been known that as a
release filmfor a resin nold of a sem conductor package, a .

t et raf | uor oet hyl dde- 20sheradfficrepgbpyrenefevpsrphr behépsmedf tiar asonet i nes
referred to as FEP) film a polyethylene terephthalate (hereinafter
referred to aesmPEPRApLEAroPagkags- -cloth inpregnated with a fluororesin nay,
for exanple, be nentioned (for exanple, JP-A-8-197567). As a release 25
filmfor resin mdRd B¢ nBaYoROT aw¥ enkasewi il nPaadernedaont keensglassiec
tetrafl uoroethyl ene copol yner such as an eth{lene-tetraflqoroethylene

copol ymer (héitémnaft er Periiepnbetwesnr Epeningleoods tHPFERMiFPRdyCteT

tetrafl uoroet hyl ene-perf| uoroal kyl vinyl ether copolymer (hereinafter

sonet i mes’ r ePafkaget atashprAjm"Ra8fbeBR2RABWA L LPROWERafpre€sin. A
JP—A—2001-310336%RFurther, as_a material 5 of a release filmfor

sem conduct oWX pBEkEgENT 5PRat POR2SCPET I MpBRYhGRYSENEUCEr &pht hal at e
(hereinafter sonetinmes, referred to as PBI) ,pol¥styrene,
polytetrafluBPBEPH§PEWétY that an encapsulation resin has a dent

shape (hereinafter sometimes referred to as “dent”) at
the wrinkled portion.

10 A3. There will be no gap between the release film
and the surfaces of the terminals of the semiconductor
package. The gap may cause such a nonconformity that the
encapsulation resin covers and adheres to the surfaces of
the terminals (hereinafter sometimes referred to as

15 “resin covering”).

Ad4. It is excellent in releasability from the
semiconductor package after encapsulation with a resin.

It has been known that as a release film for a resin
mold of a semiconductor package, a tetrafluoroethylene-

20 hexafluoropropylene copolymer (hereinafter sometimes
referred to as FEP) film, a polyethylene terephthalate
(hereinafter referred to as PET) film or glass cloth
impregnated with a fluororesin may, for example, be
mentioned (for example, JP-A-8-197567). As a release

25 film for resin mold formation, a release film made of a
thermoplastic tetrafluoroethylene copolymer such as an

ethylene-tetrafluoroethylene copolymer (hereinafter



(hereinafter sonetines referred to as PTFE), nylon, etc. have been known

(for exanple, JP-A-8-186141). 10 However, when a filmmade only of a resin

having a high nodulus of elasticity in tension such as PET is used
release film there is a problem of occurrence of

as a
the resin covering on the

surfaces of termnals of a sem conductor package. Wen a filmmade only of

a resin 15 having a | ow nodulus of elasticity in tension such as FEP or
is used as a release film there is a proBl em of

PFA

occurrence of a sag or a

wrinkle on the filmduring formation, thus causing a dent between termnals
of a sem comduetomepagkigeregtasag E&F&Ase FER @f &r formation of a

sem conduct or package such as QFN or SON, a lam nated filmconprising a

substrate fiFataadlaotpefhirdagacobey filnesoepdyiineinydaedtiesl damflyaesd on one

side of the substrate filmhas been known. It has been known that as the

rel ease fil m(heseanpireiaseretiilgsc sMsersiedg tohias FFPns hets RS M IPTFE,
al um num PTFE or pol yi m de-fl uororubber-FEP can be used (for exanple,
JP- A- 2001- 250838) exXpAPdGchI& -ParilRareéd 02360i-| nffurkeeraydf maBaterigl

fluoropol yner material is_.formed by coating an aqueous di spersion of a

powder of° tRE Pl HELEFSPy Al Tn&PEr PEMICARPUAG oLt PAcHAFakitRgMAt I8P heat i ng.

5 The thickness of the | a

.operationis |limted to a

er fornmed b he above
certain exteﬁ??'AEE&V@Pﬁ§ﬁ$Pe Fﬁrgpaé%aﬁétﬁné%@éﬁéqﬂ§§9ﬂﬂﬁﬂﬂﬁﬁﬁﬁe§he above

operation
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referred to as PBT), polystyrene, polytetrafluorocethylene
(hereinafter sometimes referred to as PTFE), nylon, etc.
have been known (for example, JP-A-8-186141).

However, when a film made only of a resin having a
high modulus of elasticity in tension such as PET is used
as a release film, there is a problem of occurrence of
the resin covering on the surfaces of terminals of a
semiconductor package. When a film made only of a resin
having a low modulus of elasticity in tension such as FEP
or PFA is used as a release film, there is a problem of
occurrence of a sag or a wrinkle on the film during
formation, thus causing a dent between terminals of a
semiconductor package.

As a release film for formation of a semiconductor
package such as QFN or SON, a laminated film comprising a
substrate film and a film made of a fluoropolymer
material laminated on one side of the substrate film has
been known. It has been known that as the release film,
a laminated film comprising thin films of polyimide-PTFE,
aluminum-PTFE or polyimide-fluororubber-FEP can be used

(for example, JP-A-2001-250838). In such a laminated



has to be repeated until a desired thickness is achieved. Therefore, a very
conplicated operation is required to 10 achieve a desired thickness of the
“layer. Nanely, it takes trouble and tinme to obtain a release filmfor
production of a sem conductor package having an optional standoff height.
The standoff height neans a difference in height between the top surface of
termnals of a 15 sem conductor chip lead frame and the top surface of a
sem conduct or package encapsul ation resi-n4 Further, the cost for production
of a sem conduct or ckage tends to be high with a lamnated fil musing an
expensi ve polf}iLi déEf)’ﬁ laves Fasigp$thr & & lorprdommy fedrer iad groducti on of a
sem conduct or. packa (hereinafter referred to as chip exposure

seni conduct of orﬁl&ék%ge)wﬁl&wnﬂga@n AEHFOYEd F&PETMIeh qf}sJ ot with a
resin at a part of a sem_conductor chip, the follow n may be nentioned as
charact eri st t8§ FegGrrBE LT M85 Sefdas € MAG 181 3% Redy Horl Srhkl e wi I |
be formed on_the release filmat the periphery of a sem conductor chip at
the time 5 Ofa3&EABSpsulation with a resin. A sag or a winkle on the

ncapsul at i on 1 eSF S SRR Shate f{yﬁrﬁ.%ﬁ RBrtt ARV er red to as

"dent" d the 5.t "d | ud t
cases)| BD. PREFELIOR ie GG bR RS AR SRR 11 Aporaing1yo™

in order to increase the thickness, the above operation
has to be repeated until a desired thickness is achieved.
Therefore, a very complicated operation is required to

10 achieve a desired thickness of the layer. Namely, it
takes trouble and time to obtain a release film for
production of a semiconductor package having an optional
standoff height. The standoff height means a difference
in height between the top surface of terminals of a

15 semiconductor chip lead frame and the top surface of a
semiconductor package encapsulation resin. Further, the
cost for production of a semiconductor package tends to
be high with a laminated film using an expensive
polyimide film as a substrate film.

20 Further, in production of a semiconductor package
(hereinafter referred to as chip exposure semiconductor
package) having an exposed face which is not molded with
a resin at a part of a semiconductor chip, the following
may be mentioned as characteristics required for a

25 release film.

Bl. No sag nor wrinkle will be formed on the release

film at the periphery of a semiconductor chip at the time



and the surface of the sem conductor chip. The gap may cause such a problem
that the encapsul ation resin covers 10 and adheres to the surface of the
*chip (hereinafter sonetinmes referred to as "resin covering”, and the term
"resin covering"” includes "resin covering"” in the above A3 in sone cases).
B3. When a nmold is in contact with the sem conductor 15 chip via the
release filmat the tine of encapsulation wth a resin, the release film
can protect the sem conductor chip and-proevent it from being broken. B4. It
is excellent in releasability fromthe ,sem conductor package after
encapsul at i oRfwWPPR2RSHESAON Y8 P hE§Siden RndRE PRaf WﬁlB%éBUEPiGHeof a
chi p exposure sem conductor package, convex protrusions are_ forned on the
surface of arﬁiﬁa,sew%ilgﬁ‘ Bﬁsﬁ%&o OYSpRPELIM MRY FEVSLEYSH @ di sposed on

t he surface of e nmold_ at the ti of, ol di n ith a resin, whereby the
o ease 25 1 PEAPIENS LG ABA SHEAR MLARIORS T S Poase (ARt he
periphery of the sem_conductor .chip _can _be elininaggp resul tingly. Further,
it has been IéhS%ﬁlPS‘f%?é SOMSIdTES A&HRG L 1245 n eﬁ’ltockqmi ctﬁ"%oes up and
down by a spring, S0.3s.to.prevent, breakage,of the sem conductor chip (for
exampl o, 1P RE3B035585 98 110 PG RG ar AT Hds o BYen i ot GLEE 1 hat

wrinkles in garelﬁase filmor 5 breakage of a sem conductor chip can be
prevent ed by gsr g a release filmhaving a specific structure. Under these

circunstances, '%2ﬁs %ﬂe?gj%gﬁlogetgg gap between the release film

and the surface of the semiconductor chip. The gap may
cause such a problem that the encapsulation resin covers
10 and adheres to the surface of the chip (hereinafter
sometimes referred to as “resin covering”, and the term
“resin covering” includes “resin covering” in the above
A3 in some cases).
B3. When a mold is in contact with the semiconductor
15 chip via the release film at the time of encapsulation
with a resin, the release film can protect the
semiconductor chip and prevent it from being broken.
B4. It is excellent in releasability from the
semiconductor package after encapsulation with a resin.
20 It has been known that in production of a chip
exposure semiconductor package, convex protrusions are
formed on the surface of a mold, which push down a part
of the release film disposed on the surface of the mold
at the time of molding with a resin, whereby the release
25 film is stretched, and wrinkles in the release film at
the periphery of the semiconductor chip can be eliminated

resultingly. Further, it has been known to use a mold



present invention to provide a release filmfor encapsulation of a

sem conduct or chip which can prevent, 10 in production of a sem conductor

" package, occurrence of a dent or resin covering. Further, it is an object of
the present invention to provide a release filmfor encapsulation of a
sem conductor chip which can form in production of a sem conductor package
wherein the 15 surfaces of termnals are exposed from an encapsul ati on
resin, such as QFN or SON, a favorable sté&ndoff height. Further, it is an
obj ect of the present invention_to rQvide a release filmfor encapsul ation

of a senicoR@UeREr achitpATEh Aok WEEL Chr 828 Sa We ARCONPYEY &Y 20 chip, in

production of a.chip exposure sem conductor package. The present invention
D ovi des .  GPEASEF PPnBRolo BREXSEN REFORoGE Bls biics SHIGCRBEHE, i ch 1S

a lamnated fi.l mconprising a supstr il nsi sting of 2 n _oriented

pol yester re§ ﬁpfﬁﬁﬁfaﬁ§a5pgfrn§#5 ézﬁbgéZS#gbggoreéPwegﬁﬁ?né ed®8n at | east

one side of th substnati film S%resent invegﬁion further provides a
i

7. Th
rel ease filﬁpgopeﬁpogﬂgf 8&%%t%¥§éﬁ?§ &3@t&P ﬁagf &35 'ﬁﬁmi%f a
| am fi i si b film, i sti f i d
ami nat ed, fi | m.conpei gleng acayboliare £ LRigonsisting, Of Anoriente

pol yest er reSinoftm anda m ade of a anlngp%d on at
Lfiﬁbcggebiiﬁgﬁﬁé Lhe SUBIL" 348 of HaW: e B3P CONAYCL QY Rackage s

Under these circumstances, it is an object of the
present invention to provide a release film for
encapsulation of a semiconductor chip which can prevent,

10 in production of a semiconductor package, occurrence of a
dent or resin covering. Further, it is an object of the
present invention to provide a release film for
encapsulation of a semiconductor chip which can form, in
production of a semiconductor package wherein the

15 surfaces of terminals are exposed from an encapsulation
resin, such as QFN or SON, a favorable standoff height.
Further, it is an object of the present invention to
provide a release film for encapsulation of a
semiconductor chip which will not break a semiconductor

20 chip, in production of a chip exposure semiconductor
package.

The present invention provides a release film for
encapsulation of a semiconductor chip, which is a
laminated film comprising a substrate film consisting of

25 an oriented polyester resin film and a film made of a

fluororesin laminated on at least one side of the

substrate film.



the rel ease

" package wherein the

resin, such

filmof the present invention, no dent nor resin covering wll
occur on the sem conductor package. 10 In production of a sem conduct

as QFN or SON, a nore favorable standoff height can be

or

surfaces of term nals are exposed from an encapsul ati on

obtained. Further, it is easy to achieve an optional thickness of the film

made of a fluororesin 15 in the release filmof the present

accordi ngly

an optional standoff height -cdn-be easily adjusted when

i nvention, an

a

sem conduct or package i s produced hy sing the | amipated film Further,
production of a ¢l eppéfﬁﬁgﬁrénf@n§éﬁpcgﬁﬁﬁ' rpﬁéﬁﬁ%ééi 3 IEHfidhduct or

package can
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When a semiconductor package is produced by using
the release film of the present invention, no dent nor
resin covering will occur on the semiconductor package.
In production of a semiconductor package wherein the
surfaces of terminals are exposed from an encapsulation
resin, such as QFN or SON, a more favorable standoff
height can be obtained. Further, it is easy to achieve
an optional thickness of the film made of a fluororesin
in the release film of the present invention, and
accordingly an optional standoff height can be easily
adjusted when a semiconductor package is produced by
using the laminated film.

Further, in production of a chip exposure
semiconductor package, a semiconductor package can be
produced without breakage of a semiconductor chip.

In the accompanying drawings:

Fig. 1 is a sectional view illustrating one example
of the release film of the present invention.

Figs. 2(a), 2(B), 2(C) and 2(D) are sectional views
illustrating a process for producing QFN using the

release film of the present invention.



filmof the present invention may, for exanple, be PET, PBT or polyethyl ene
napht hal ate. Anong them PET is 10 preferred in view of cost, etc. The
"nmelting point of the polyester resin in the present invention is preferably
hi gher than the nolding tenperature of an encapsulation resin, nore
preferably at least (the nolding tenperature + 20)C, nost preferably 15 at

| east (the nolding tenperature + 50)C. If the nelting point is higher than
the nol ding tenperature of an encapsul atBon resin, the substrate filmis

| ess |ikel to be defgrned at _the_tine qf_ noldin ith the encapsul ation
resin. 20 ¥he sugégFatg(EﬁvnSﬁﬁ the (§esddt; éhgﬂghi35e[ﬁﬁﬁ%ﬁ s& one
which is less.likely.-to _be deforned b co ressi.on.under .cl anmpi ng
pressure (hePbPKar toFUSEEAGIHeE PEPEFPEA 0O REORBFdI g pFossure) at the
time of nolding by a nold fgr ncaEsukation mﬁtht% reshn at %.éS £

t enper at ur e ?ﬁ%ggPﬁng8?l§8ﬁePF§8§ 8F&rPed "to"ds "ol dirng > “Cemperatur e) at
the tinme of QB'dian Xtaiggggtigg production of a sem conductor package.

il

Speci fically, g p]6re erred rs a m having a nodulus of elasticity in

t ensi on Hp an or§$%g?%5%889irg&%#&gv%hg%%gcwqﬁ f%@ndg% rfﬁéfqglea, nor e

preferably from Straté fil'min the present invention

s 5 preferaply,aiblaxhalLycothep! ed legleys%%r&slai ArbloiTenHie fluororesin

in the present ITnvention Is preferab a thernoplastic tetrafluoroethyl ene
copol ymer. The polyester resin to be used for the substrate

film of the present invention may, for example, be PET,
PBT or polyethylene naphthalate. Among them, PET is

10 preferred in view of cost, etc.

The melting point of the polyester resin in the
present invention is preferably higher than the molding
temperature of an encapsulation resin, more preferably at
least (the molding temperature + 20)°C, most preferably

15 at least (the molding temperature + 50)°C. If the
melting point is higher than the molding temperature of
an encapsulation resin, the substrate film is less likely
to be deformed at the time of molding with the
encapsulation resin.

20 The substrate film in the present invention is
preferably one which is less likely to be deformed by
compression under a clamping pressure (hereinafter
sometimes referred to as molding pressure) at the time of
molding by a mold for encapsulation with a resin at a

25 temperature (hereinafter sometimes referred to as molding
temperature) at the time of molding by a mold, in

production of a semiconductor package. Specifically,



When a thernopl astic tetrafl uoroethyl ene copolynmer is wused for the rel ease
filmof the present invention, since 10 it has a | ow nodulus of elasticity
“in conpression under a nolding pressure at a nolding tenperature of a resin
for encapsulation of a sem conductor chip, no encapsulation resin covering
wi |l occur, and a favorable standoff height can be achi eved. Specifically,
the fluororesin 15 may, for exanple, be ETFE, FEP or PFA. ETFE is nore
preferred, which is excellent in nolding Broperties, excellent in
releasability froma resin and avail abl e at | ow _cost. ETFE is preferably
a copol ymer B¥e50r¥8t 4F| Bofd Wh??@ﬁﬁgaﬁde@H$Pén8foﬁléSG&ﬁéﬁyhéflof

tetrafl uoroeth Iene,,ethglene and anotger nmonomner . gggd anot_her ﬁ% oner

may, for exahpl'&1°Beld PPuBFOSPERATABUERTES CeRPorSt PP GoPdetPMe

h fl I fl | k i.nyl inylid :

Pt TP OB P8, PR B 2SRt SO TPl o et
ClL 8 | yfl | kyl - | her.ei_naf.t. . CH2=CFRf ,

= 510 po v uorgaliolp flauy, g SATEPH e alslie g T o

b d i i i 04| I twa...Particul arly,

be U250, 3 g B B EOTR. DELL O 4, ILALUEC Bt B choang gy f ol arly

per {1 vor oal kyl - grQuP.e1TBShroR16f GLARKL GAELerfS (RGOS i on of ETFE, the
f

nolar ratio o
preferably a thermoplastic tetrafluoroethylene copolymer.

When a thermoplastic tetrafluoroethylene copolymer is
used for the release film of the present invention, since

10 it has a low modulus of elasticity in compression under a
molding pressure at a molding temperature of a resin for
encapsulation of a semiconductor chip, no encapsulation
resin covering will occur, and a favorable standoff
height can be achieved. Specifically, the fluororesin

15 may, for example, be ETFE, FEP or PFA. ETFE is more
preferred, which is excellent in molding properties,
excellent in releasability from a resin and available at
a low cost.

ETFE is preferably a copolymer of

20 tetrafluoroethylene and ethylene or a copolymer of
tetrafluoroethylene, ethylene and another monomer.

Said another monomer may, for example, be a
fluoroolefin such as chlorotrifluoroethylene,
hexafluoropropylene, a perfluoro(alkyl vinyl ether) or

25 vinylidene fluoride, a polyfluoroalkylethylene such as
CH2=CHRf (wherein Rf represents a Ci-g polyfluoroalkyl

group, the same applies hereinafter) or CH,=CFRY, or a



polymeri zation units based on tetrafluoroethyl ene/ polynerization units
based on 10 ethylene is preferably from70/30 to 30/70, nore preferably
"from 65/35 to 40/ 60, nost preferably from 60/40 to 45/55. Wen

pol yneri zation units based on another nononmer are contained, the content of
t he polynerization units 15 based on anot her nmononer is preferably from
0.01 to 30 nol% nore preferably fromO0.05 to 15 nol % nost preferably from
0.1 to 10 nol % based on the total nunberlOof noles of the polynerization

units based on_ tetrafl yorqethyl ene and ethyl ene. 20 The thickness of the
fil m made of Palﬁflf&b‘f’é”roéi??ﬁ ﬁ%ﬁi%’arﬂve‘ﬁlysloﬁé%%sgw &5 &d 2F8F9§H2R£-
fluororesin f'Ir)r/) in_the present invention y optionally be sel ected. The
standof f hei GHEVRAY SEMUSEHGHERE Piokiyd HEARE Hart AR e d By &Af (3ib y

sel ecting the trii ckne%s. The 25 thickness of the fluororesin filmis
preferably fPGMEEE B8 pm nore preferably from2 to 30 pm nost

preferably from3 tao 1 [f_.the filmis et hick he film_-¢ 11
conpressed bet vvegr?rttﬁecé‘g%qcydndi%? oarboc\ﬁ? pd}gﬁtg%%helﬁopae%ﬁﬁ§eg\7er$| oW into a
space between termnals of a lead fr Qr_i-nto the periphery of the
sem condu%(,:\,teofnog i B,re%teﬁt?g)l%ram%ﬁgﬁ eﬁgf;ﬁlo\fﬁgrlg(y%o gerr?cfﬁsﬁ‘f)oastecl onresinis 5

present. Fur (P ilmis too thin, substantially no standoff height
will be for n%%%c])fﬁrta ég;;gﬁ?%bnduct or package to be obtained, and resin

covering may O0CCWs Qe composition of ETFE, the molar ratio of
polymerization units based on
tetrafluoroethylene/polymerization units based on

10 ethylene is preferably from 70/30 to 30/70, more
preferably from 65/35 to 40/60, most preferably from
60/40 to 45/55.

When polymerization units based on another monomer
are contained, the content of the polymerization units

15 based on another monomer is preferably from 0.01 to 30
mol%, more preferably from 0.05 to 15 mol%, most
preferably from 0.1 to 10 mol%, based on the total number
of moles of the polymerization units based on
tetrafluoroethylene and ethylene.

20 The thickness of the film made of a fluororesin
(hereinafter sometimes referred to as fluororesin film)
in the present invention may optionally be selected. The
standoff height of a semiconductor package can be
adjusted by suitably selecting the thickness. The

25 thickness of the fluororesin film is preferably from 1 to
50 um, more preferably from 2 to 30 um, most preferably

from 3 to 15 pm. If the film is too thick, the film



the top surface of termnals of the |ead frame. Further, resin covering on
the surface of the sem conductor chip 10 nay occur in the case of a chip

" exposure sem conductor package. The release filmof the present invention
is afilm obtained by lamnating a fluororesin filmon at |east one side
of a substrate film The fluororesin filmmay be 15 | am nated on one side or
on both sides of the substrate film depending upon the conditions for use.
When the fluororesin filmis |am nated-ohlbeth sides of the substrate
film the surface of the fluororesin filmaon one side is preferably

subj ect ed toC@WBB§§?ﬁ§.b?GW?ﬁntﬁ@er§F@é§@nﬁW9%Qﬁ e 6?5%&@@ MRAcht i on, the
substrate film and tE& flyororesin filggare | am nat.ed pzﬁéer bly via an
adhesi ve | ayBRY O¥GAFIPY ADFRI A FRPEF PEEYERTadrediivdliss Afséd t he

adhesive |l ayer. The adhesiye may, for exanple, be.a p st er _adhesi ve, an
25 acrylic moafrFFedradh&Si vee Eﬁ¥F?%@§Xh8 et%ﬁhé@?WHEO%aGQ§9Iyé?H§Peneinine
adhesi ve, a ggl%urethane adhesive.or a silane c %%ﬁrt.adhesive.

%
Among them GABBI BETAFS. 31Dk ARBERSa Cs SHEEPEIET: OThé THTkkiTess of t he
dhesi I i bly f 0.1_to 5, . f I f 0.5t
3 The® adNEEFTRTSt raRGER et NBoh e nG: CF1 bor BPRSF APt | REdRb=Phe*MdBetrate
filmi f b t S . (N1 X th dhesi t th i t
east 5 (N 1000A e BREERATH T Eke Bre IPEIEY PRelps o B8 Coeated i n t he
process of eﬂgggggga%boﬁewkaaﬁn%%§'gnbnresin covering may occur on

the top surface of terminals of the lead frame. Further,
resin covering on the surface of the semiconductor chip

10 may occur in the case of a chip exposure semiconductor
package.

The release film of the present invention is a film
obtained by laminating a fluororesin film on at least one
side of a substrate film. The fluororesin film may be

15 laminated on one side or on both sides of the substrate
film, depending upon the conditions for use. When the
fluororesin film is laminated on both sides of the
substrate film, the surface of the fluororesin film on
one side is preferably subjected to embossing.

20 In the release film of the present invention, the
substrate film and the fluororesin film are laminated
preferably via an adhesive layer. Usually, a thin layer
of an adhesive is used for the adhesive layer. The
adhesive may, for example, be a polyester adhesive, an

25 acrylic modified adhesive, an isocyanate adhesive, a
polyethyleneimine adhesive, a polyurethane adhesive or a

silane coupling agent adhesive. Among them, a polyester



preoduction of a sem conductor package. The degrees of dinensional change on
heating of the 10 lamnated film of the present invention in a machine
"direction and in a transverse direction are both preferably within a range
of from-10 to +5% nore preferably from-5to +2% The degree of

di mensi onal change on heating is neasured in accordance with a nethod 15 as
defined in JI'S K7133 wherein the tenperature is 180C and the heating tine
is 30 minutes in 6. Operation of JIS K7183.-A nethod for produci ng the

rel ease film the npresent_inve t|o i'S.no arti i mted, but 20
br oduct i on bRy B REEE iR T8 pFEfishlE PRs e

duct h f t f f fi f bl
Cbj oct ed i oﬁg‘?ge%?#gi?retf‘r’egs%n rsoabf? & % éow%ﬁ;‘?{o?rie'a{‘ el o

i nprove adhesive Pr-oRer |es Ianlna ion substrate 25 film
and the 11 uordPESih T m® T | EreagaRPPRAror %ﬁsgSLeésﬁweeﬁvé on s e
in @ processof, encansul fmoran%f S YTt or GhiD. WLl A S inin
producti on of senlconduc or ‘packag Y use par iUt ﬁfé?erably

for produgti Ci%a% ﬁToC%%ﬁ“Ct%ef}aEﬁég&iﬂ‘eEh}v Si‘%ﬁ @%' e%@ ter m nal

pins whefein external ["ea ermhnal” pins are e interior of

the package anddhe 1@ ihfce Ble iditadeFIRY LA %eeggoqsl%l

encapsul ation resi n, I N pro ction o I P exposure sem con uct or
package. Theseparated in the process of encapsulation with a resin in

production of a semiconductor package.
The degrees of dimensional change on heating of the
10 laminated film of the present invention in a machine
direction and in a transverse direction are both
preferably within a range of from -10 to +5%, more
preferably from -5 to +2%. The degree of dimensional
change on heating is measured in accordance with a method
15 as defined in JIS K7133 wherein the temperature is 180°C
and the heating time is 30 minutes in 6. Operation of JIS
K7133.
A method for producing the release film of the
present invention is not particularly limited, but
20 production by a dry laminate method is preferred. At the
time of production, the surface to be bonded of the
fluororesin film is preferably subjected to a surface
treatment such as a corona treatment so as to improve
adhesive properties, prior to lamination of the substrate
25 film and the fluororesin film.
The release film of the present invention is used in

a process of encapsulation of a semiconductor chip with a



sem conduct or package with no external lead termnal pins may, for exanple,
be QFN or SON. Further, it can also be 10 used for production of another
"sem conduct or package such as a wafer level CSP or a flip chip type wherein
termnals which are in contact with external connection termnals such as
sol der balls are exposed froman encapsulation resin. 15 Now, one exanple
of a process for producing a sem conductor package using the release film
of the present invention is explained beldbw: However, the present
invention is not limted_thereto. . l.illustrates a release film1 of the
present 20 Fﬁ§éﬁtﬁ8npr?ﬁBcFéP8a§é FlFﬁPiCSB FitO&s PRC&GSSr atE £l m 2
consi sting of a_biaxiall iente 0 resin fi,lm d a fluororesin
[ Tm 3 | ai naFed BRr b LrdevoPrERELatYs Pk BEPERT By Sadne of an
adhesi ve | aye not re ctianal, vi.ews

[l ustrating® eQSﬁPBE?BEEOFo%’aﬁ?Z‘S&ﬁc FR5PCER RHEFERRLa 3&&%5 ?@ﬁ&ﬁ@@& pclfﬂsp s
encapsul at ed th.a resin u rel.ease_film1

CvontLon. - AYRERSHR FRERFRIILERAS SorBuRloRdls: 7 gt fot BF & I over
nold 5 of_a .transfer in ctlon Id|n arat us, he rel e filml is
Mhser ted et SR LRE. SEnFBonAaCEou CATE GRBnd kn EHFEAr S Shotd e,  The

Sen‘CondUCtOEe%gﬁgﬁgshg§etg&gggghszomT?ﬁnenc %s%ﬁ%WQOhn SQn 2% the

upper nold 4 an are fastened via the rel eace |In11 and
the production of a chip exposure semiconductor package. The

semiconductor package with no external lead terminal pins
may, for example, be QFN or SON. Further, it can also be

10 used for production of another semiconductor package such
as a wafer level CSP or a flip chip type wherein
terminals which are in contact with external connection
terminals such as solder balls are exposed from an
encapsulation resin.

15 Now, one example of a process for producing a
semiconductor package using the release film of the
present invention is explained below. However, the
present invention is not limited thereto.

Fig. 1 illustrates a release filﬁ 1 of the present

20 invention. The release film 1 comprises a substrate film
2 consisting of a biaxially oriented polyester resin film
and a fluororesin film 3 laminated on one side of the
substrate film 2 by means of an adhesive layer (not
shown) .

25 Figs. 2(A) to 2(D) are sectional views illustrating
a process for producing QFN wherein a semiconductor chip

is encapsulated with a resin using the release film 1 of



sem conductor chip 6. After the nolds are fastened, as shown in Fig. 2(0),
10 an encapsulation resin 8 is injected into a space between the nolds, and
"the nolds are filled with the encapsulation resin 8. Then, the upper nold 4
and the Ilower nold 5 are unfastened. The sem conductor chip 6 encapsul ated
with the encapsulation resin 8 is taken out 15 and cut by a cutter. As a
result, QFN 11 as shown in Fig. 2(D) is obtained. In Fig. 2(D), the
difference in height between the top surléces 9 of the termnals and the

top surface 1g of the encaQ§uIat|on resipn is the staggoff hei ght. 20 Figs.
3(E) to 3(1) taFePTECENENARVEIERE | | St P PWﬁglnangoc &)yof producing a

encapsul at edSRTERORGY i@%ﬁrc&sl%a B “P‘éaeré%'s% Gt C%ﬁﬁ St i nvent i on.
As shown in FI%B&%%é) bstratq_lS haV|n s ndu tor cg g #
prellnlnarll leHEF gty &€ gbﬁggﬁ 1§e RoP8 éds8 film 1

i's supplied betme en

nd
shown in Fig. 3(l|El t%g g’f??ﬁw@gﬁld&%[ orsezrﬁcﬁs% eorrPeC u;:ﬁ) Cg Iﬁéﬁﬁ??és hs
upper mol ¢ 17 gnd el gver, mLdadd ol "eRUEN 6 2ngbat e iRk a8 AveRehD D

exposed faced t'He “sénicon are "covere mnth the Tel ease

films 1 As_shoysinEigs3(9m an&ﬁf{éh%%%"élra 1 P8I 16 spligned by the

heated mol ds %1 6ws I'nto a pace s are
encl osure reﬁbﬂdi@ %Qetqggt%%%d via the release film 1 and the

semiconductor chip 6.
After the molds are fastened, as shown in Fig. 2(C),

10 an encapsulation resin 8 is injected into a space between
the molds, and the molds are filled with the
encapsulation resin 8. Then, the upper mold 4 and the
lower mold 5 are unfastened. The semiconductor chip 6
encapsulated with the encapsulation resin 8 is taken out

15 and cut by a cutter. As a result, QFN 11 as shown in
Fig. 2(D) is obtained. In Fig. 2(D), the difference in
height between the top surfaces 9 of the terminals and
the top surface 10 of the encapsulation resin is the
standoff height.

20 Figs. 3(E) to 3(I) are sectional views illustrating
a process for producing a chip exposure semiconductor
package wherein a semiconductor chip is encapsulated with
a resin using the release film of the present invention.
As shown in Fig. 3(E), a substrate 15 having

25 semiconductor chips 14 preliminarily mounted thereon is
put on a lower mold 13. A release film 1 is supplied

between an upper mold 12 and the semiconductor chips 14.



enel osure resin 16 covers the side surfaces of the sem conductor chips 14.
Then, the nolds are unfastened, 10 and as shown in Fig. 3(H), a

"sem conduct or package in which a plurality of sem conductor chips having
exposed faces are encapsulated all at once with the encapsulation resin 16
on the substrate, is taken out. The encapsulation resin 16 in the

sem conduct or package 15 together with the substrate 15 is cut by a cutter
17. As shown in Fig. 3(1), a chip exposuk® sem conduct or package 18 can be
t her eby obt ai ned the present inventiaon will be descrihed in further

Now,
detai |l with f&f EPQWE‘eIPoFE?a |§§ \?@F“lclotndu%c?h WSHe UrfdSt st ood t hat

Exanpl oo 1, C3angsagbestizdh TH< PRRE RN ?ﬁ%%%FQW?%%f@WQM
Examples 3, 4

: 11 d 25 E E
PREPARATI ON ERAE/BEE ﬁoit%réfEk%é%{:%E%%g%ae%a%& s teé‘ip%%ﬁéﬁaxf torg (Le('hearre
AG 9014A, rranuf agt {m(g bycﬁslahl g%sr% %or\r/p f"\éf L| mt%de) Wals coat 16 and
MAEOBRuE e 56 Pe D AT

dried on one®si Faxiar "y orlent
o b e AR e bl L B g e
s e gﬁ%%ﬁ‘é?&%%*%&@%ﬁsmf%%ﬂf SRR g Ui 00 o
molds are filled with the enclosure resin 16 so that the
enclosure resin 16 covers the side surfaces of the
semiconductor chips 14. Then, the molds are unfastened,
10 and as shown in Fig. 3(H), a semiconductor package in
which a plurality of semiconductor chips having exposed
faces are encapsulated all at once with the encapsulation
resin 16 on the substrate, is taken out. The
encapsulation resin 16 in the semiconductor package
15 together with the substrate 15 is cut by a cutter 17. As
shown in Fig. 3(I), a chip exposure semiconductor package
18 can be thereby obtained.
Now, the present invention will be described in
further detail with reference to Examples. However, it
20 should be understood that the present invention is by no
means restricted to such specific examples. Examples 1,
2, 5, 6, 9 and 10 are Examples of the present invention,
and Examples 3, 4, 7, 8, 11 and 12 are Comparative
Examples.
25 EXAMPLE 1 PREPARATION EXAMPLE FOR RELEASE FILM P
A polyester adhesive (tradename: AG-90143,

manufactured by Asahi Glass Company, Limited) was coated



G ass Conpany, Limted) with a thickness of 12 (err)mand a wdth of 1,200
nm was subjected to a corona treatnent. 10 The treated surface and the
"surface coated with the adhesive of the biaxially oriented PET film were
bonded by a dry lam nation nmethod at 40C, whereby the two filns were

| am nated. After the two |layers of ETFE/PET were |am nated, an ETFE film
was further |lam nated on the 15 other side of the biaxially oriented PET
filmin the sane nmanner. As a result, a ¥&l®ase filmP conprising three

| ayers of ETFELPET/LETFE | am nat.ed s _obt.ai ne The . dear 9. -of
i rensi onal  ERANGE 6N RBabT Ry SLACa taen e G A CE R S T it

transverse di feckign, (TDbz0het he 20 Lol ease L) M8 wer o mRgsured, The

nmeasured val ues are  sShown in’'T € déegr ee imensi onal” ¢hange on

heating vas gEASHY odni DACORLARRGE Wit 11aHTLhOg a5 dalied 10 J1S K133

wherein the erafture was nd the héeati ime was 30 mnutes in 6.

Operation of P%;%D%Sﬁy’% 4EXMRLE, 2  BREPARAT) CNEXANPLE EOR BRLEASE FI LM Q

A rel ease fi conprising three'layers o am nat ed was

obt ai ned 41 488 :ABR TAANGT ol BoEKAR Ghe@10RRL LAl Al il |y

oriented PET film adenane: GEC38, manufactured by Teijin DuPont Filns
Japan Lim tedp;pRAukus o@f pekbagti cibyei 8148N8E08n RTMP #Dr3, 437/ 3, 493 MPa)

with a thickness of 38 pmand an ETFE film (manufactured by Asahi G ass
Conpany, Limtedhendhkh @1uLBIKCKAESS Fafimd 10, ORGNSIfER tifr 8hiRh AdRS iSubj ect ed

Glass Company, Limited) with a thickness of 12 um and a
width of 1,200 mm was subjected to a corona treatment.

10 The treated surface and the surface coated with the
adhesive of the bilaxially oriented PET film were bonded
by a dry lamination method at 40°C, whereby the two films
were laminated. After the two layers of ETFE/PET were
laminated, an ETFE film was further laminated on the

15 other side of the biaxially oriented PET film in the same
manner. As a result, a release film P comprising three
layers of ETFE/PET/ETFE laminated was obtained. The
degrees (%) of dimensional change on heating in a machine
direction (MD) and in a transverse direction (TD) of the

20 release film P were measured. The measured values are
shown in Table 1. The degree of dimensional change on
heating was measured in accordance with a method as
defined in JIS K7133 wherein the temperature was 180°C
and the heating time was 30 minutes in 6. Operation of

25 JIS K7133.

EXAMPLE 2 PREPARATION EXAMPLE FOR RELEASE FILM Q

A release film Q comprising three layers of



to-a corona treatnent, were used. The degrees (% of dinensional change on
heating of the release filmQin a 10 machine direction (MD) and in a
"transverse direction (TD) were neasured, and the neasured val ues are shown
in Table 1. The degree of di nensional change on heating was neasured in
accordance wth a method as defined in JIS K7133 wherein the tenperature
was 180C and the heating 15 tine was 30 mnutes in 6. Operation of JIS
K7133. EXAMPLE 3 RELEASE FILMR As a relkbse filmR an ETFE film

(1 adenane. ELygpeoETERCE L0 pulachimedly ool disee compan

g\ nsicnal ghange RIS 13, oL TGS S2BECLA L LR B R BLRe digect on
ialves o, RS BMIEbecls, ThE-AEREe Bl gmasion, chapae, g, heat 10,
(ne L emer o L, ag, 480 Mg Tog LML B aMe  N S,
¢ Ty 40 CGoRBDaTRY 195 CES, ygmIVLachLobuTgLL DABonl, Begapan

di mensi onal ghaRoR; 9N RRahPACLL LRCLLCheaRe BibOLSchinany e tine d)r ection
(MD) and in a transverse direction (TD) were neasured, and the measured
values are sfown LncfabkBess of 5 um, one side of which was subjected
to a corona treatment, were used. The degrees (%) of
dimensional change on heating of the release film Q in a
10 machine direction (MD) and in a transverse direction (TD)
were measured, and the measured values are shown in Table
1. The degree of dimensional change on heating was
measured in accordance with a method as defined in JIS
K7133 wherein the temperature was 180°C and the heating
15 time was 30 minutes in 6. Operation of JIS K7133.
EXAMPLE 3 RELEASE FILM R
As a release film R, an ETFE film (tradename: Fluon
ETFE Film 50N, manufactured by Asahi Glass Company,
Limited) with a thickness of 50 um was used. The degrees
20 (%) of dimensional change on heating of the release film
R in a machine direction (MD) and in a transverse
direction (TD) were measured, and the measured values are
shown in Table 1. The degree of dimensional change on
heating was measured in accordance with a method as
25 defined in JIS K7133 wherein the temperature was 180°C

and the heating time was 30 minutes in 6. Operation of

JIS K7133.



1. -The degree of dinmensional change on heating was neasured in accordance
with a nethod as defined in JIS 10 K7133 wherein the tenperature was 180C
"and the heating tine was 30 mnutes in 6. Qperation of JIS K7133. EXAMPLES
5 to 8 PREPARATI ON EXAMPLES FOR QFN Usi ng each of the release filns prepared
in Exanples 1 to 4, 120 semiconductor chips are encapsulated with a 15
resin to produce CFN in accordance with the process shown in Figs. 2(A) to
2(D). The tenperature of the nold is 17588 the nol di ng pressure is 8 Ma,

t he nol di ng %k§§ﬂL% 410QE§E§§E ILﬁng a thernosetting epoxy resin is used as

an encapsul at’ resin re cut obtained in the 20 step shown in Fig.

2(C) is visually osbserrveel a Q{esse%:%r&; ﬂbl%ngteraoée&ngentc;ﬁ %he resin

bet ween | ead ternlnals 0 ove 2 Wkl e TH

rel ease fil h%f%%%hxfe'ae%y ﬁ%lé*l‘?{ é)u?é tath %sg%taﬁa% nﬁlucaéd\)al ug}fn eryed,

and the res S are shown rn asrs o |on

st andards O: &%ﬁglo%f np%a%e%b%d Tﬁgeag kée@ Q%S h@n W th no resin.

The standoff 0 b6 obtairned I's neasured Wit respect to

each term naly;gle ngzllélna%”@hta@l%er IUHR Ay Hewe A Eakle £ 190 4 e, basi s of

t he eval uati on standards favorabl e standoff hei ght obtai nable, X no

favorabl e st ?f{a@@lflfn&%'ﬁ@ctql%a' (vl &ndb 1%'\/%&%%&@1%4%1%%%@ @)
EXAMPLES FOR CHI P EXPOSURE SENICCNDUCTCR ACKAGE Usi ng each of the release
filnms prepar @ddd Ms3MRRS and the measured values are shown in Table
1. The degree of dimensional change on heating was
measured in accordance with a method as defined in JIS
10 K7133 wherein the temperature was 180°C and the heating
time was 30 minutes in 6. Operation of JIS K7133.
EXAMPLES 5 to 8 PREPARATION EXAMPLES FOR QFN
Using each of the release films prepared in Examples
1 to 4, 120 semiconductor chips are encapsulated with a
15 resin to produce QFN in accordance with the process shown
in Figs. 2(A) to 2(D). The temperature of the mold is
175°C, the molding pressure is 8 MPa, the molding time is
100 seconds, and a thermosetting epoxy resin is used as
an encapsulation resin. QFN before cut obtained in the
20 step shown in Fig. 2(C) is visually observed. The
presence or absence of a dent in the resin between lead
terminals of the above QFN, formed by a wrinkle in the

release film, is confirmed. Further, QFN after cut is

visually observed, and the results are shown in Table 2
25 on the basis of the evaluation standards O: no portion

with no resin, X: there is a portion with no resin. The

standoff height of QFN to be obtained is measured with



1 to 4, a chip exposure sem conductor package can be produced by
encapsul ati ng twel ve sem conductor chips with 10 a resin in accordance with
"the process as shown in Figs. 3(E) to 3(l). The tenperature of the nold is
175C, the nolding pressure is 12 MPa, the nmolding tinme is 150 seconds, and
a thernosetting epoxy resin is used as an encapsulation resin. A dent in
the resin at the 15 periphery of the sem conductor chips in the chip
exposure sem conductor package before tut9 obtained in the step shown in

Fig. 3(H) is visually observed, and.the result re shown in Table 3 on the

basi s of ther§§QFG§t¥8nea§®aﬁﬁﬁqi?Qi éinéﬁgﬂE%ﬁié&#é&?ﬁu%qﬁeiﬁﬁiphery, X:

dent 20 obseryed at the. peripher The r.esi vering on the surface of the

sem conduct or3¥18Winp§ni dabiteugl 3P cy%’seeh?@ S ogng-'?"t%eevraglﬁﬁnctlsorhrset Fn

Table 3 on t basis of _the eéalgaéion st apdar,.ds g: nﬁéresin covering
SEFVBELY boe it

observed, X Yt e5fHOEd0ERi AH2B RtpPRERAGE * S&Mi conduct or 25

chips is visuyall served, t he.resul.ts are shown in Table 3 on the
basi s of the%gvg Sgifbﬁ%s gﬁ arg§%%h3u§égﬁﬁ%%§;%hmtor chi p broken, X sone

sem condugt Ok, Glips 2@ R ‘i‘ﬁe”pﬂ‘é‘%ﬁﬂ@&?ﬁﬁfﬁhﬁ9ﬁ@%éﬁ @%ggg%%rsuﬁ%c‘(?ge

obt ai ned after e nol'ds arée fi eresinint shown i

Fig. 3(G an gﬁ*ﬂ§1 r%Agﬁﬁ%ﬁ;ened, the releasability when the rel ease
ggM?EO evafﬁate,

filmis peel and the results are shown in Table 3 on the

basis of the evalyatjpnipnards Feldisd & £a5e Jidgar&2si) Vepogl£ds X the
rel ease fil madheresto the

1 to 4, a chip exposure semiconductor package can be
produced by encapsulating twelve semiconductor chips with

10 a resin in accordance with the process as shown in Figs.
3(E) to 3(I). The temperature of the mold is 175°C, the
molding pressure is 12 MPa, the molding time is 150
seconds, and a thermosetting epoxy resin is used as an
encapsulation resin. A dent in the resin at the

15 periphery of the semiconductor chips in the chip exposure
semiconductor package before cut, obtained in the step
shown in Fig. 3(H) is visually observed, and the result
are shown in Table 3 on the basis of the evaluation
standards O: no dent observed at the periphery, X: dent

20 observed at the periphery. The resin covering on the
surface of the semiconductor chips is visually observed,
and the results are shown in Table 3 on the basis of the
evaluation standards O: no resin covering observed, X:
resin covering observed. A breakage of the semiconductor

25 chips is visually observed, and the results are shown in

Table 3 on the basis of the evaluation standards O: no

semiconductor chip broken, X: some semiconductor chips



sem conduct or package and is not peel ed.
Rel ease di nensi ona

(M) (% (TD) (N Ex.

no hei ght

Ex. 8 S NI

0 X 21 -

di nensi onal

peri phery covering ability

10

broken.

10 TABLE 1 Degree of Degree of

00 Ex. 6 QNI
around Rel ease the Resin Breakage

00 Ex.

fil mchange on change on heating heating
1P-1.706 E. 2Q-4.61.5 EX. 3 R-2.0-2.1
Ex. 4 S-1.8 0.25 TABLE 2 Rel ease Dent Portion Standoff
| eads resin ExX. 5 P N
TABLE 3 Dent

filmbetween with

7 R Present X X

of chip Ex.-92P 8000 Ex. 10 Q0 00 O

With respect to the semiconductor package

obtained after the molds are filled with the resin in the

step shown in Fig.
releasability when the release film is peeled is
evaluated,
basis of the evaluation standards O:

easily peeled, X:

3(G)

and the molds are unfastened,

semiconductor package and is not peeled.

the

and the results are shown in Table 3 on the

the release film

the release film adheres to the

TABLE 1
Degree of Degree of
dimensional | dimensional
Release
£1i1lm change on change on
heating heating
(MD) (%) (TD) (%)
Ex. 1 P -1.7 0.6
Ex. 2 Q -4.6 1.5
Ex. 3 R -2.0 -2.1
Ex. 4 S -1.8 0.2
TABLE 2
Release Dent Pgrtlon Standoff
. between with no .
film \ height
leads resin
Ex. 5 P Nil O O
Ex. 6 0 Nil O O
Ex. 7 R Present X X
Ex. 8 S Nil O X




Ex: 11 RX 000 Ex. 12 S0 X X X Wen a sem conduct or package is produced
by using the release filmof the present invention, formation of a dent in
"the sem conduct or package, due to a winkle in 5 the release filmforned
when a sem conductor chip is encapsulated with a resin, can be prevented.
Further, the resin covering can be prevented. Further, in production of a
sem conduct or package wherein the surfaces of termnals are exposed from an
encapsul ation 10 resin, such as QFN, a fa¥brable standoff height can be
obt ai ned. Further, .in the release filmof the present invention, the

t hi ckness of TABHE| i nade of a fluororesin can be optionally sel ected.
Accordi ngl y[ when a| sem condyd@f packgge 1S prgduced usihg the relljease
film 15 the standofif height |cgn.pg optjonally adjusted. Ip productfon of a
chi p exposuge senicdmmﬁﬂ&ﬂepqlﬁgge, brRekage Ofgyg%¥%§¥HRﬁbe@$Gduction
can be suppressed. Thiei Jemt i r g I.scl.osurecotedapanése PatentaBppitgati on No.
2004-191258|filed on June 29, 0: q%ﬁ¥ udi ng 20 gpecificat]on, claids,
drawi ngs ang—summary s incags r,mrcm_lé)d herein by reference }n its entlirety.
22 - CLAI M5 EX- A rgleasR fillmfofencapsul &ion|of dseni condéetor | chip,
which is a |as.nabted filgn conprising a substyate| fil@ congi stithg of| an
ori ented polggSTeR TesimpfiTmand,a 5 ffrmpade of a Aruorpresi®y am nated

on at | east ronre—sidsg
Ex. 12 S O X X X

When a semiconductor package is produced by using
the release film of the present invention, formation of a
dent in the semiconductor package, due to a wrinkle in
5 the release film formed when a semiconductor chip is
encapsulated with a resin, can be prevented. Further,
the resin covering can be prevented. Further, in
production of a semiconductor package wherein the
surfaces of terminals are exposed from an encapsulation
10 resin, such as QFN, a favorable standoff height can be
obtained. Further, in the release film of the present
invention, the thickness of a film made of a fluororesin
can be optionally selected. Accordingly, when a
semiconductor package is produced using the release film,
15 the standoff height can be optionally adjusted. 1In
production of a chip exposure semiconductor package,
breakage of chips during production can be suppressed.
The entire disclosure of Japanese Patent Application
No. 2004-191258 filed on June 29, 2004 including
20 specification, claims, drawings and summary is

incorporated herein by reference in its entirety.



of -the substrate film 2. The release filmfor encapsul ation of a

sem conductor chip according to Claim1, wherein the substrate filmhas a
nodul us of elasticity in tension in an orientation 10 direction at 180C of
from 150 to 400 MPa. 3. The release filmfor encapsul ation of a

sem conductor chip according to Claim1 or 2, wherein the fluororesin is
an et hyl ene-tetrafl uoroethyl ene copolyner resin. 4. The release filmfor
encapsul ati on of a sem conductor 15 chirp2dccording to Caim1, 2 or 3,
wherein the degrees of dinensional change on heating of the lamnated film
in a machi néMdi ™ Etion and in a transverse direction are both within a

range of from-1Q to _+5% re t he degree of . di nensional. change on heating
i s measured in adcHHEREE WZ%%\}\? té?raer’?é?arﬂfdﬂfs“d@i & (I IHIP her ei n
the tenperatur.e is.180C and t.he .heati time is 30 . mnutes. in 6. Operation
of 1S K7133 CTHP A EIERSeE 1 TP bt GiP BT B i ORIV L © package,

which is a | i-nated f.il.mco ising .a substrate 25 film consisting of an
oriented pol 3? PG HY :ﬁgnadqa lﬁn%%éfeo eSS lfoe?so%%sélﬁi_lﬁl aafﬁ“%a? ed on
at | east Qne fslllcline maoo'[e tog:e SLfbﬁ}orr%t{egllrl rTamzi?hC?tGe'd Er}leételleeaqgset f IIJlem::l,cPorl

producti on of "a“sem conduct or ~ package according to ai'm T T T T he
substrate fi IO?Bd%aes sq_‘fﬂg{q}gﬁ% fielasticity in tension in an orientation
direction at of Trom 0 400 MPa. 5 7. The release filmfor
producti on Ob.a %@ﬂ?%ﬁﬂgﬁﬁkp%ilm for encapsulation of a semiconductor
chip according to Claim 1, wherein the substrate film has
a modulus of elasticity in tension in an orientation
10 direction at 180°C of from 150 to 400 MPa.
3. The release film for encapsulation of a semiconductor
chip according to Claim 1 or 2, wherein the fluororesin
is an ethylene-tetrafluoroethylene copolymer resin.
4. The release film for encapsulation of a semiconductor
15 chip according to Claim 1, 2 or 3, wherein the degrees of
dimensional change on heating of the laminated film in a
machine direction and in a transverse direction are both
within a range of from -10 to +5%, where the degree of
dimensional change on heating is measured in accordance
20 with a method as defined in JIS K7133 wherein the
temperature is 180°C and the heating time is 30 minutes
in 6. Operation of JIS K7133.
5. A release film for production of a semiconductor
package, which is a laminated film comprising a substrate
25 film consisting of an oriented polyester resin film and a
film made of a fluororesin laminated on at least one side

of the substrate film.



paeckage according to Claim5 or 6, wherein the fluororesinis an

et hyl ene-tetrafl uoroethyl ene copolyner resin. 8 The release filmfor
“production of a sem conductor to package according to daim5, 6 or 7,
wherein the degree of dinmensional change on heating of the lamnated film
in a machine direction and in a transverse direction are both within a
range of from-10 to +5% where the degree of dinensional change on heating
is neasured in 15 accordance with a netho2Bas defined in JIS K7133 wherein
the tenperature is 180C and the heating tinme is 30 mnutes in 6. Operation
of JI'S K71336-9. TitReredra&ase tHilPmiPsr PEPOHGELPBN Odf 2a SSEHCOPNNFHST package
according to any one of Clains 5 to 8 wherein 20 the sem conductor package
is a senm conBAEKBESPAERRGERFeLE F1PAR Sur WREES1HF ther mukats adre Tédfbsed
froman encapsulatigon_resin. 10. The release filmfor production of a

sem conduct oP2SpacRRGELEECBEdeAGSTtd Caly dRte tOPSEPH AF 51t ST eRdrid™ 25
the sem conductor package is_a sem conductor package having an exposed face
whi ch is not dhsrEEdon 8f 48PeSi Aaf &rom paPttef4@0sBRireonduct or chi p.

5 7. The release film for production of a semiconductor
package according to Claim 5 or 6, wherein the
fluororesin is an ethylene-tetrafluoroethylene copolymer
resin.

8. The release film for production of a semiconductor

10 package according to Claim 5, 6 or 7, wherein the degree
of dimensional change on heating of the laminated film in
a machine direction and in a transverse direction are
both within a range of from -10 to +5%, where the degree
of dimensional change on heating is measured in

15 accordance with a method as defined in JIS K7133 wherein
the temperature is 180°C and the heating time is 30
minutes in 6. Operation of JIS K7133.

9. The release film for production of a semiconductor

package according to any one of Claims 5 to 8, wherein
20 the semiconductor package is a semiconductor package

wherein the surfaces of terminals are exposed from an

encapsulation resin.

10. The release film for production of a semiconductor

package according to any one of Claims 5 to 8, wherein

25 the semiconductor package is a semiconductor package
having an exposed face which is not molded with a resin

at a part of a semiconductor chip.



