- 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 Snmall 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
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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.



nonconformty that an encapsul ation resin has a dent shape (hereinafter
sonetines referred to as "dent") at the winkled portion. 10 A3. There w ||
be no gap between the release film and the surfaces of the term nals of the
sem conductor package. The gap may cause such a nonconformty that the
encapsul ation resin covers and adheres to the surfaces of the termnals
(hereinafter sonetines referred to as 15 % resin covering"). A4. It is
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for Se”iconqﬂﬁﬁégnfgyﬁ%ﬁvagﬁgﬁnﬁﬁcghcapsulation 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 tetrafluorocethylene-
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-tetrafluorocethylene copolymer (hereinafter



PET, pol ybutyl ene terephthalate (hereinafter sonetines referred to as PBT),
pol ystyrene, polytetrafluoroethylene (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 nodul us of
elasticity in tension such as PET is used, as a release film there is a
probl em of occurrence of the resin covér?n@ on the surfaces of term nals of
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material, dryéﬁgrfédaﬁg Qékﬁﬁﬂ)itp@szB??éhQQ'polytetrafluoroethylene
(hereinafter sometimes referred to as PTFE), nylon, etc.
have been known (for example, JP-A-8-186141).

10 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

15 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.

20 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,

25 a laminated film comprising thin films of polyimide-PTFE,
aluminum-PTFE or polyimide-fluororubber-FEP can be used

(for example, JP-A-2001-250838). 1In such a laminated



5 The thickness of the |ayer forned by the above operationis limted to a
certain extent. Accordingly, in order to increase the thickness, the above
operation has to be repeated until a desired thickness is achieved.
Therefore, a very conplicated operation is required to 10 achi eve a desired
t hi ckness of the layer. Nanely, it takes,trouble and tine to obtain a

rel ease filmfor production of a sem conductor package having an optional

standof f heighty, The standofda el ghta NEARSy S HhéeF engeerifl hesght bet ween
the top surface of termnals of a 15 sem conductor chip lead franme and the

top surface Qfrrig SRM GUNGUL Un PAGKEOSs CALHPSHY B Obs T £ShHwakHréper, the
cost for production of a sem conductor package tends to e high with a
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Further, in production of° a sem conductor ‘package (hereinafter referred to

as chi p expagdyeisem conductor package) having an exposed face which is not
nolded with a resin at a part of a sem conductor chip, the follow ng may

be nmentigned as gharagi€khsts CSEr €AY 18¢ef 0F 02mdq b9l eASCabbl/m Bl. No sag
nor winkle will be fornmed on the release filmat the periphery of a

sem conduct pi it idel inieed tOfacrcepsith adkOdn t M@ desiny1,A sag or a
winkle on the release filmat the above portion nmay cause such a problem
that an encapswaid®nd esidrase acldenth 58RMEss, 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



(hereinafter sonetimes referred to as "dent", and the 5 term"dent" includes
"dent" in the above A2 in sone cases). B2. There will be no gap between the
rel ease film and the surface of the sem conductor chip. The gap may cause
such a problemthat the encapsul ation resin covers 10 and adheres to the

surface of the chip (hereinafter sonetines referred to as "resin covering",
and the term "resin covering” includes "resin covering"” in the above A3 in

sonme cases) .o BEn Mt ySch h i acl W idad ke seRheanductat chld chip

via the release filmat the tine of encapsulation wth a resin, the rel ease

filmcan protacdaddieri sent € aubEvsve bhdr eivh pigyeddusé §tem Hei ng broken.
B4. It is excellent in releasability fromthe sem conductor package after

encapsul at i JrdMitdh aHLSidh erdbapdulisi beerekWVRas hat abht psrapsti on of a
chi p exposure senm conduct or package, convex protrusions are formed on the

surface of aHEHhndiSh s dv Peparted Ofotde r@bgase AhdMmuésposed on

the surface of the nold at the tine of molding with a resin, whereby the
rel ease 25 fadm i sdsit etoheridand qentkl Bs tie tdisovel gasenfsbmeat the

peri phery of the sem conductor chip can be elimnated resultingly. Further,
it has been dgwa) fo use a nold 6 having a floating block which goes up and
down by a spring, so as to prevent breakage of the sem conductor
B2. There will be no 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



chip (for exanple, JP-A-2002-254481). However, it has not been disclosed
that winkles in a release filmor 5 breakage of a sem conductor chip can be
prevented by wusing a release filmhaving a specific structure. Under these
circunstances, it is an object of the present invention to provide a rel ease
filmfor encapsulation of a sem conductaor chip which can prevent, 10 in
production of a sem conductor package, oC d?rence of a dent or resin
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a substrate filmconsisting of 25 an oriented pol yester resin f|In1and a

filmmade ofy@nd lddrorasid #am nalethPh dpdLasic aersddero&f the substrate
film 7 The present invention further provides a rel ease

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.



filmfor production of a sem conductor package, which is a lamnated film
conprising a substrate filmconsisting of an oriented polyester resin film
and a filmnmade of a 5 fluororesin |lamnated on at |east one side of the
substrate film Wen a senm conductor package is produced by using the

rel ease filmof the present invention, no7dent nor resin covering wll

occur on the sem conductor package. 10 1n production of a seniconductor

package wherein i r ncapsul ati on
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package can be produce thout breakage of a sem conductor chip. In the

acconpanyi NG 1AW GSn fidthinhded Broeat IQnale Wew d1ddIdf athag one exanpl e
of the release filmof the present invention. 25 Figs. 2(A), 2(B), 2(C and

2(D) are seg¢ijnalapd ewsmillustrating a process for produci ng QFN using the
rel ease filmof the present invention. 8

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.

10 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

15 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

20 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.

25 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.



Figs. 3(E), 3(F), 3(G, 3(H and 3(1) are sectional views illustrating a
process for producing a chip exposure sem conductor package using the

rel ease filmof the present invention. 5 Now, the present invention will be
described in detail with reference to the preferred enbodi nents. The

pol yester resin to be used for the substrate filmof the present invention
may, for exanple, be PET, PBT or polyethyl ene naphthal ate. Anong them PET

is lo preferredpigyi ewmdf, cogt),, & @) Theel 4hda3 poj nhref sébeiprhyest er
resin in the present invention is preferably higher than the nolding

t enper at ur e \Qfev@n 1QNCRRTHALOR AYdes NHRE PrfRiciy atchigast (the
nol ding tenperature + 20)C, nost preferably 15 at | east (the nol ding

tenperature gk e |dertit®OndRIdd P fHde s HPhgie theledde ADIMI 6F
tenperature o an encapsul ation resin, the substrate filmis less likely

to be deformed yrdead iimrfcim ding with the encapsulation resin. 20 The
substrate filmin the present invention is preferably one which is |ess

likely te be defiywrdhy prog@mitessiwshtasieryal ol Bepdegcpivsauis (hereinafter
sonetinmes referred to as nolding pressure) at the tinme of nolding by a nold

for encapsul@itagn wilth adfesidhdl to Xhd enefatrs® ditiss@imaiter someti nes
referred to as nolding tenperature) at the tinme of nolding by a nold, in
production of a BewmiEendktier Ppackages iepeaecsédchdtythe 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,



9 preferred is a filmhaving a nmodulus of elasticity in tension in an
orientation direction at 180C of from 150 to 400 MPa, nore preferably from
175 to 300 MPa. The substrate filmin the present invention is 5 preferably
a biaxially oriented polyester resin film The fluororesin in the present
invention is preferably a thernoplastic tetrafl uoroethylene copolyner.

When a thernopl astic tetrafluoroethyleﬁe9c6polyner is used for the rel ease

filmof th t t h dyl us. . of, el asticit
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a Cl?o p0|yLEg%%9%£ﬁ¥la 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 polyfluorocalkylethylene such as

CH,=CHR® (wherein R® represents a C;.g polyfluoroalkyl

group, the same applies hereinafter) or CH,=CFR!, or a



group, the sane applies hereinafter) or CH2=CFRf, or a 10 pol yfl uoroal kyl

trifluorovinyl

et her such as CF2=CFOCH2Rf. They may be used alone or in

conbination as a mxture of at |ease two. Particularly, the above CH2=CHRf

is preferred. Rf is

preferably CA4F9. As the conposition of EI E, the nolar ratio of
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As the composition of ETFE, the molar ratio of

polymerization units based on
tetrafluoroethylene/polymerization units based on
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
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.

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

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

usted by suitably



50 pm nore preferably from2 to 30 pin, nost preferably
If the filmis too thick, the film- 11 conpressed betwee

from3 to 15 pm

n the

sem conductor chip and the nold rmay overflow into a space between term nal s

of alead franme or into the periphery of the sem conductor chip, thus
formng a part where no encapsulation resin is 5 present. Further, if the
filmis too thin, substantially no st andof f height will be forned on the
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the top surface of terminals of the lead frame.

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

Further,

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
substrate film, the surface of the fluororesin

one side is preferably subjected to embossing.

the

film on

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



25 acrylic nodified adhesive, an isocyanate adhesive, a polyethyleneimne
adhesi ve, a pol yuret hane adhesive or a silane coupling agent adhesive.
Anmong them a polyester - 12 adhesive is preferred. The thickness of the
adhesive layer is preferably fromO0.1 to 5 pm nore preferably fromO0.5 to
3 pun. The adhesive strength between the 2quororesm filmand the substrate
filmis preferably at 5 least 5 (N 10 cnj¢ Wen the adhesive strength is at

least 5 (N 1@nelivet he Borded fdd. msTﬁéeth@éﬁnégEebf tBebgansgpakated in the
process of encapsulation with a resin in production of a sem conduct or

package. Thq.degr ges Qfef@lx%w 3m ehange on heatigie Prddg-aphd, | an nat ed
filmof the present |nvent|on in a machi ne dlrectlon and in a transverse

direction argeJhotghs Qbe%ebﬁplYTHbtQﬁﬁe§10@n9§rQBgEﬁogbt%gehotﬁéqb nmore
preferably from-5 to +2% The degree of dinensional change on heating is

measured i nf3eedRRGE Willkh %n@?&%%ds%%é%%dﬁg'ﬂﬁﬂﬁ'ﬁ%\Eﬁ%ﬂgEE¥ﬁyWQ&fe'n the
tenperature is 180C and the heating tinme is 30 mnutes in 6. Qperation of

JIS K7133. 1A%t Bodnf/an %Qducvmgnthﬁersaﬁég@v&l krahgtheisppesent
invention is not particularly limted, but 20 production by a dry | am nate

met hod is preferred. (vt of ke ik Q;on@re@dlfqtlh%n,arteth%Hfﬁ.%lt)P e honded of
the fluororesin filmis preferably subjected to a surface treatnent such
as a corona deiRaRiet %0 t3% P JdBYOVWE 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
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semiconductor package with no external lead terminal pins
may, for example, be QFN or SON. Further, it can also be
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.

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
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) .

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



substrate film2 by neans of an adhesive |ayer (not shown). 25 Figs. 2(A)
to 2(D) are sectional views illustrating a process for produci ng QFN
wherein a sem conductor chip is encapsulated with a resin using the rel ease
film1l of 14 the present invention. As shown in Fig. 2(A), a sem conductor
chip 6 is put on a lower nold 5 of a transfer injection nolding apparatus.
The release film1l is i nserted bet vveeﬁ e sem conductor chip 6 and an

upper 5 nol qﬁ% I%eée%em %Q,% r psﬁol}ﬁs Fggglgg S(tAé Then, as shown in

Fig. 2(B), p per ower stened via the

rel ease fil @lg?nl%%gggé%or 8:'?1‘1%30%0"1@ gJu]tC*BrP &1 v‘féxeénc?ﬂf 4ol ds, are fastened,

as shown in encap atron resin 1S 1 nject ed into a space

bet ween  tNE RIS, 300 e IPhS Ay Tddadedd N ThE eaagnsy alihgnaresin 8.

Then, the upper t he are unfastene

sem conductar ys%ar‘%f%%ac%%sna%e?ﬁﬂ%ﬁ%&z?ﬂs%m%&% outh) e
obtal neds | ofTedy 2(bhe LBR1ALRGEEEREE KD, BELA feiech 4 he t@ﬂeﬁurfaces 9

of the term na s and the top surtace e encapsu atlon resinis the

st andof f heig| ng%lgS(@ #)0 3Ho Lﬁfﬁeﬁ%lé’”@laﬂ&eﬂﬁe'iév&@}rat' ng a

process for pro UCI ng a chip exposure sem conduct or
mold 5 are fastened 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. 1In 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.



package wherein a sem conductor chip is encapsulated with a resin using the
rel ease filmof the present invention. As shown in Fig. 3(E), a substrate
15 having 25 sem conductor chips 14 prelimnarily nmounted thereon is put on
a lower nold 13. Arelease film1l is supplied between an upper nold 12 and
the sem conductor chips 14. 15 As shomn%%n Fig. 3(F), the sem conductor
chips 14 are clanped between the upper |d 12 and the lower nold 13 in

such a statg tgﬁg urha%qélease f.ﬁﬁ%s%%ﬂ¥§§ﬁ§¥gtéﬂnéﬁf5gn%fgﬁﬂgtOr chi ps

14 are covered Wt own in
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encapsul at e once with the encapsulation resin

|5 Laxensout The SRaRAPSH! AL4ONs 85! NadOchBabhE1seTLa0RduGEOn Package 15

together wi fh the su strate IS cu a cutter wn in Fig

3(1). a chi B@XRASHS ¢, SYL %%ILE Scrlaf%%éuslf?u?@&f‘ é’%éél%,t ;&ﬁc&"b&ﬁ%”eo'

Now, the present invention further

reference t&o%%”e'res £ 1HQWRY §f it H tthé%ﬁ%&é)erémﬁﬁséw {hal &g present

invention is by n
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-9014A,

manufactured by Asahi Glass Company, Limited) was coated



means restricted to such specific exanples. Exanples 1, 2, 5, 6, 9 and 10
are Exanples of the present invention, and Exanples 3, 4, 7, 8, 11 and 12
are Conparative Exanples. 25 EXAMPLE 1 PREPARATI ON EXAVMPLE FOR RELEASE FI LM
P A pol yester adhesive (tradenane: AG 9014A, nmanufactured by Asahi { ass
Conmpany, Limted) was coated - 16 and_digeg on one side of a biaxially
oriented PET film (tradenane: GEC25, manufactured by Teijin DuPont Fil ns

Japan Limtedy mRqukusobntl a3WeLidsy d HilBRHI1AR: o MAInklED, S8/ £ 24> MPa)

with a thickness of 25 pmand a 5 wdth of 1,200 nmto form an adhesive

ayer Wi th g Lbieckness dacs S olie (AR Rl dlenpinayy Fl TR £ tddenane:

Fluon ETFE Fi Il m 12N, manufactured by a ass Conpany, Limted) with a

thi ckness of;al2 PMignded, WRhN WG o 20QITNIES, Subiaiedh,{ o a corona

treatnment. 10 The treated surface and the surface coated with the adhesive

of the bi aXb@/lrxbazr,iﬁ@t/%]g_zlﬂ%wﬂaJ)mmrﬁ_ab%ci%dméys 1drys haminagion met hod

at 40C, whereby the two filnms were lamnated. After the two | ayers of

ETFE/ PETs wega gchagat edo & EFFEJdd anvasaHdy ikher dyad nated on the 15 ot her
side of the biaxially oriented PET filmin the same” manner. As a result, a

rel ease fil R GQMEYd YD .tdwtr}@fﬁ_ baxeks def oETER BEFEEEREL am nated was
obt ai ned. The degrees (% of dinensional change on heating in a machi ne
direction (NRrzhante a firais eirse milnectinen Mk Lird@ by Asahi
Glass Company, Limited) with a thickness of 12 ym 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 biaxially 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



20 release filmP were neasured. The neasured values are shown in Table 1.
The degree of dinensional change on heating was neasured in accordance with
a nmethod as defined in JIS K7133 wherein the tenperature was 180C and the
heating tinme was 30 mnutes in 6. Operation of 25 JI'S K7133. EXAMPLE 2
PREPARATI ON EXAMPLE FOR RELEASE FI LM Q release filmQ conprising three

| ayers of - 17 ETFE/ PET/ ETFE | am nat ed s obtained in the sane manner as

0 Exampl e dopuoeply Hhak ool Yoy LeRLAdET D Lhiadenam GECIH,

manuf act ure ont pan Limted, nodulus of elasticity in

tonsion: S 4O/ Tp=3, 43743 493,08) WL 3 Wighnass, ol 3R dddmaand Ann ETFE

film (manufacture npany, Limte wth a thickness of 5

pm one si d?g?éd%ﬁﬂ%&@:?"’%%c%‘ét?j %%B%Qactt‘&r%dc‘ygoggitjrﬁatﬂ@&%t ‘@'E:‘Lr]]%mélsed- The

degrees (% nensi onal change on heatin the release filmQin a lo

machi ne dirggbégn&gﬁg%equﬂogﬁgu%r%Qs¥§%%§iQ§&gpghp dnon Wer e neasured,

and t he neasu s are shown in The degree of dinensiona

change of hedhirbaswasy Heasy sthan AGELIARARKNE Gamaidhoth agdiel ned in

JIS K7133 erein'the tenperature was the heating 15 tine was 30

e L SRl RSl TRy SNPGRS E MR e, 1ol e
d ass Compagyth a thickness 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 pm 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.



Limted) with a thickness of 50 pmwas used. The degrees 20 (% of
di nensi onal change on heating of the release film R in a machine direction
(MD) and in a transverse direction (TD) were neasured, and the neasured
values are shown in Table 1. The degree of di nensional change on heating
was neasured in accordance with a nmethod_as 25 defined in JI'S K7133 wherein
the tenperature was 180C and the heatrnégtrne was 30 mnutes in 6.
Qper ati on of ﬁM 713 - - LE 4 RELEASE FILM S As a release film
S, a PET fi B ﬁafge‘lnaggméé%zg,lﬁﬁﬁgﬁuf actured by Teijin DuPont Filns Japan
Limted) with a,thickness of -2 wa e h (9 5
di mensi onal charige ort ngea??%gflo mﬁ?e ??%@sﬁi}rﬂ-l ﬁt}:@%ﬂ%ﬁ%ﬁe na/%%lé)%‘ré di rection
(MD) and in _a transverse.directi.Q I -QEQ sured
val ues are SHOWn |Cﬁtull{31eo(feby f?el%lerpdﬁeu-glirp%}enet gﬁlﬁ?%ﬁgﬁ%ﬁg%lc aenég)te]e“(')n e%ti ng
was neasured.,i.n,accor 1.t h d def | i I 10 K7133 wherein
P S Sl e ey TRl e

the tenperature Was g m'nutes in 6.
ti fq. 7133, t Tl ES FOR Usi
ggaao:‘ O?hg drle eglasl’sfie a|3]1 pr Gl|c;§°r§le elaﬁ:%ccgrrp gtﬁeél%%ﬁéoﬁge%icﬁ%uct |0Pg
hi ul at - i . it h
chips are eGP AIAL IUlR ohD "L G OMERCEN A1 Soersiants W
175C, the moldlng A &RUH € difa Gl Fhe d1E- B! PUNGS 1B I 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



100 seconds, and a thernosetting epoxy resin is used as an encapsul ation
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 |ead
termnals of the above QFN, fornmed by a winkle 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 &Yaruation standards 0: no portion

OFN to be oBEPRES 16 restulalTre £ PRlpait (0PI of BN, and
0 avor abl &P Enadt ToRALgR: CobERABIAE XL S (A L CHTAOI Rel ght
SEM CONDUCTER: PAEKAEED LS| RERBARRS 0P e ALy BPEASB=PPAE "of ol ed | n Exanpl es
énggpghl:t?%é%F&éﬁgéyégﬁ?E%% uc%yc%%afgggﬁﬁgﬁﬂ%%nabsesPaogﬁczgcg¥dance with
e Proceso canhat o P endbRak 0o HlauHiee sRRCLAY gullodhie ol 0 15
a thernoset ?E{@%Wﬂ@?{s'ﬁdl&#%d as an encapsulation resin. A dent in

the resin a perTphéry of the sem conductor chips in the chip

exposure  seni copdyct of, Rackags before, cuits; bt 3ingd 103t he Sk&Ro1es

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



shown in Fig. 3(H) is visually observed, and the result are shown in Table
3 on the basis of the evaluation standards O0: no dent observed at the
peri phery, X: dent 20 observed at the periphery. The resin covering on the
surface of the sem conductor chips is visually observed, and the results
are shown in Table 3 on the basis of the__evaluation standards 0: no resin
covering observed, X: resin covering obg8rved. A br eakage of the
sem conduct qr. chi LS. Vi ly o r : re shown in
Tabl e 3 on ?ﬁ%ggggisw%thﬁéggégkuéfigﬁgs%%%&ggggu%&%ﬁg%éggﬁgggnductor chip
br oken, X : ] t i - oy W t

%%@%.8%1%@ & He g\mlgfs ax,zﬁg flth. Qﬂlé@(#\}% epReLh 19 \T:ltﬂg

sem conduct or age obtained after the nolds are ed wmth the'resin in
th t [ 1.0.: h I f
ol casabl 1§ 5 Fhon S EI S Pl (ks IR 40BN MikaclBiea ) the

| t W T has] f i tandards O
results are %fi]%"é{‘},a{ﬂlla]aéy Sﬂggﬁfg&ﬁ%?f%ea%é £f1.4 theS| ;a%@%d i po standards

t he rel ease m easi e rel ease eres to the

serm condyct qr, ath | e el £ J0TARLE 1 Pog e, ofy e ee of

Rel ease di mensi‘onal di mensi onal I'Tm change on change on heating heating
(M) (99 (TRd% oFtnd Katudt S standards O: the release film

easily peeled, X: the release film adheres to the

semiconductor package and is not peeled.

10 TABLE 1

Degree of Degree of
dimensional | dimensional
Release
£ilm 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 0.25
TABLE 2
Release Dent P?rtlon Standoff
. between with no j
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 @ X




Ex. 2 Q-4.6 1.5 EX. 3 R-2.0-2.1 EX. 4 S-1.8 0.25 TABLE 2 Rel ease Dent
Portion Standoff filmbetween with no height Ileads resin Ex. 5 P Nl 0 O
Ex. 6 QNI 00 Ex. 7 RPresent X X Ex. 8 SNl 0 X - 21 - TABLE 3 Dent
around Rel ease the Resin Breakage periphery covering ability of chip Ex. 9
POOOO Ex. 10Q0 000 Ex. 11 RX00O0 Ex. 12 S0 X X X Wen a

sem conduct or package is produced by usifl ~the release filmof the present

i nvention, formation of a dent in the sem conductor package, due to a
winkle in 52PHE Pel ease filmformed when a seniconductor chip is

encapsul atEd W th g resin, Gaake previented. Fufther,
Release around Resin Releas-
) the . Breakage .
film . covering ability
periphery
of chip
Ex. 9 P O O O O
Ex. 10 Q O O O O
Ex. 11 R X O O O
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.



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 favorabl e standoff hei ght can be
obt ai ned. Further, in the release filmof the present invention, the

t hi ckness of a filmmade of a fluororeghn. can be optionally sel ected.
Accordingly, when a sem conductor package is produced using the rel ease
film 1s the standoff height can be optionally adjusted. In production of a
chi p exposcrzrd®em conduct or 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, clains,

drawi ngs and sum@ryr i rdIRGAIPEF akedhecaiaphy14efonencein its entirety. -
22 - CLAIMS: 1. Use of a release filmfor encapsul ation of a sem conductor
chip or fofepredidtor ohip sanifesndyetortipackhge, seid edndiecty ani nat ed

filmconprjsi st.rate _ fii i sthng I ent ester resin
filmand aﬁé#%]%ﬁa’na e Cf)}*; a'LaS l}glpg}q %glgﬁ ?%%Hngg&é%?oﬁgé(‘% %]e%%f&gén%tesi de of
t he subst rat emfedmgiathiereiat tdme osiksitedt polyeatdasrasimofiidmsarof 2l asticity

in tension if an orientation direction. at 1§0C of from 150 to 400 MPa, and
wherei n t hET 1B R4S ftfe F ifChrd She LRTSFBFES| A 7 nt &7 et | I riat via an

adhesi ve | gyefnd N dthi-enessndf whee®i. £hk0s3Bktrate film has a
modulus of elasticity in tension in an orientation
direction at 180°C of from 150 to 400 MPa, and wherein the
substrate film and the fluororesin film are laminated via

an adhesive layer in a thickness of from 0.1 to 3um.

2. The use for encapsulation of a semiconductor chip
according to Claim 1, wherein the fluororesin is an

ethylene-tetrafluoroethylene copolymer resin.

3. The use for encapsulation of a semiconductor chip
according to Claim 1 or 2, 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
with a method as defined in JIS K7133 wherein the
temperature is 180°C and the heating time 1s 30 minutes in

6. Operation of JIS K7133.

4, The use for production of a semiconductor package
according to any one of Claims 1 to 3, wherein the
semiconductor package is a semiconductor package wherein
the surfaces of terminals are exposed from an encapsulation

resin,



2. The use for encapsul ation of a sem conductor chip according to Caiml,
wherein the fluororesin is an ethylene-tetrafluoroethyl ene copolyner resin.
3. The use for encapsul ation of a sem conductor chip according to Caiml
or 2, wherein the degrees of dinensiopal_change on heating of the |am nated
filmin a machine direction and in a transverse direction are both wthin
a range of from-10 to +5% where the degree of dinensional change on
heating i s neasweedhsien ra¢Cpi-danceion bh 2 sehhashasdaf ifir&kdde JI'S K7133
wherein the tenperature is 180C and the heating tinme is 30 mnutes in 6.
Qper at i on asfcQudd nky £33 any, oTheofis€labns pk oducti oesfeld $éid conduct or package
accordi ng : f i t i ] C or._package is
a seniconJ%%P%?nggﬁggép%%g%ggn}St%eggﬁr %éé%gképﬁﬁ}nl éigggﬁgge%gosed from
an encapsu@aidsenl flaeel which23s bot Thelds@ worh pr adhicin ot of parsemifconduct or
package accordinggﬁp any one of Claims 1 to 3, wherein the sem conductor
package i & & SBMCGHEGEof "pEeckage having an  exposed face which is not
nolded with a resin at a part of a sem conductor chip.



