PROCESS FOR PRODUCI NG SEM CONDUCTOR DEVI CES, AND HEAT
RESI STANT ADHESI VE TAPE USED IN THI S PROCESS FlI ELD OF
THE | NVENTI ON The present invention relates to a
process for producing sem conductor devices, using a
metal |lead frane onto which a heat resistant adhesive
tape is bonded; and a heat resistant adhesive tape
used in this process. BACKGROUND OF THE | NVENTION I n
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In recent years, attention has been paid to CSP (Chip

Size /Scale Package) techniques about LSI-mounting techniques. Of
these techniques, a package in which lead terminals are taken, a
typical example of which is a QFN (Quad Flat Non-leaded package), is
one package form to which especial attention is paid from the
viewpoints of its small size and a high integration degree of elements
‘mounted therein. Of processes for producing such QFNs, in recent
years, attention has been particularly paid to a process of arranging
plural QFN chips, in good order, on die pads in package pattern areas
of a lead frame, rse_aling the resultant with a sealing resin at a time
inside cavities made in a mold, then cutting and dividing the
resultant package into individual QFN structures, thereby improving
the productivity of semiconductor devices per unit area of the lead
frame largely.

In such a process for producing QFNs, wherein plural



outside its resin-sealed area which is spread to the
outside of its -package pattern areas. Accordingly, in
t he package pattern areas, in particular, the centra
area thereof, the outer |l ead faces of the QNFs cannot
be pressed onto the nolding die with a sufficient
pressure. As a result, it is very difficult to
restrain the sealing resin from/leaking out toward

I I
semfigSoitictor s Arthoictively BRI Pheiflen LELHLRY Rith o
ffecti t. b
mofiiie dis FB4Rthe ehibdafe Futeliitndeeig 8 utliiaR e
o RS PR BB S
AN AL ot W R ) a&fca:h@efa&‘g{%ﬂ Aieas,
outer lead side at_the tine of sealing wth the
in pagticular,the centiral ama thereof, dhesqutey lead faces of the
substantially difficult from_ a handling vi e\/\ﬁgl nt to
QNEFspgannedhe presred ontpi the spokdingdief wi
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of nmounting sem conductor chips and carrying out wire
caueddi ng to the step of sealing the resultant with a

resin. As this process, suggested is a production 2

g I oS8 Se fFé ctive i Ain3 Problehis a8ldeadhfisdd abbiRetd adopt a
QFN-producing process of bonding an adhesive tape onto the outer
lead side of a lead frame, and then making use of sealing effect using
self-bonding power (masking) of this adhesive tape to prevent a resin
from leaking out toward the outer lead side at the time of sealing
with the resin.

In such a production process, it is substantially difficult from

a handling viewpoint to mount semiconductor chips on a lead frame
or carry out wire bonding and subsequently bond, onto the resultant,
a heat resistant adhesive tape. It is therefore desired that a heat
resistant adhesive tape is bonded onto the outer pad surface of a lead
frame at the initial stage and the tape is being bonded thereon all the
time from this time through the steps of mounting semiconductor

chips and carrying out wire bonding to the step of sealing the

resultant with a resin. As this process, suggested is a production



pressure-sensitive adhesive |layer of 10 pmor |ess
thickness to carry out a series of steps, such as

wi re bonding, while preventing resin-Ileakage (see

JP- A- 2002- 184801). In this production process, the
heat resistant adhesive tape is peeled at any tine
after the sealing step. However, if the adhesive tape
is an adhesive tape having a very strong adhesi ve
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peelad gt anptime aftes the sepling steps t Flowrweteifl tie adhesive
step. Another object of the invention is to provide an
tapednan adheajxe tape havingca meryestrongiadhesivieforess the
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peeling becamesudiffigult.ocMxeoverptiermioddetdt msintinay be
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adhesive force than the adhesive force necessary for suppressing the

leakage of the used sealing resin.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a process for
producing semiconductor devices wherein resin-leakage in a sealing
step is appropriately prevented by a heat resistant adhesive tape
while the stuck tape causes no troubles in any step after the sealing
sfep.

Another object of the invention is to provide an adhesive tape
for producing semiconductor devices, which is used in the
above-mentioned semiconductor device producing process.

In order to attain the above-mentioned objects, the inventors
have made eager investigations about physical properties, raw

materials and others of heat resistant adhesive tapes so as to find



resi stant adhesive tape conprising an adhesive
conponent to which a nold rel ease agent conponent is
added. As a result, the present invention has been
made. Thus, the present invention relates to a process
for producing sem conductor devices, conprising, at

| east, a nounting step of bonding sem conductor chi ps
onto die pads of a netal |lead frame having, on its
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semddbosiuctor alevices, comprisingcat Jeast, aoheunting sbep of
according to JIS Z 0237 is 5.0 NV 19-mmw dth or |ess

bondingserhicdredtictorehips ontaddis padstaa metaklead frame
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devices, which are individually separated,

wherein the heat resistant adhesive tape comprises, at least, a
base layer and a pressure-sensitive adhesive layer containing a mold
release agent.

In the process for producing the semiconductor devices, it is
preferable that the adhesive fbrce of the heat resistant adhesive tape
according to JIS Z 0237 is 5.0 N/19-mm-width or less after the heat
resistant adhesive tape stuck on a stainless steel plate is heated at
200°C for 1 hour. The adhesive force is measured at room
temperature {23°C).

‘The present invention also relates to a heat resistant adhesive
tape used in a process for producing semiconductor devices,

- comprising, at least, a mounting step of bonding semiconductor

chips onto die pads of a metal lead frame having, on its outer pad



the sem conductor chip side of the lead frane with a
sealing resin to vyield a sealed structure, and a
cutting step of cutting the sealed structure into the
sem conduct or devi ces, which are individually
separated, wherein the heat resistant adhesive tape
conprises, at |least, a base layer and a
pressure-sensitive adhesive |ayer containing a nold
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Thus, the molded resin can be restrained from being peeled or
damaged by peeling stress

In the case that the adhesive force of the heat resistant
adhesive tape according to JIS Z 0237 is 5.0 N/19-mm-width or less
after the heat resistant adhesive tape stuck on a stainless steel plate
is heated at 200°C for 1 hour, adhesive force necessary for
preventing resin-leakage in the sealing step can surely be obtained.
Additionally, the heat resistant adhesive tape is easily peeled after
the sealing step so that the sealing resin is not damaged. The
adhesive force is more preferably 2.0 N/19-mm-width or less. If the
adhesive force is more than 5.0 N/19-mm-width or more, the
adhesive force between the pressure-sensitive adhesive layer and the

lead frame or the sealing resin is strong. Consequently, when the

pressure-sensitive adhesive layer is forcibly peeled, a surface layer of



the pressure-sensitive adhesive |ayer remains on the
conpl eted packages. Thus, the packages are not good
packages. The adhesive force is preferably 0.05
N 19-mmw dth or nore, nore preferably 0. 1 N
19-mmwidth or nore in order to prevent resin-|eakage
in the sealing step suitably. BRI EF DESCRI PTI ON OF THE
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DESQWWIONBGBJ%&EMWE&HBGEMIMM of the tpresent
invention are described with reference to the
invehtinnnyill e suffic¢iently Rimderstoayl from (the foltowingess
charts
description. The advantages of the present invention will be made

clear from the following description with reference to the attached
drawings.

Figs. 1(a) to 1(e} are process charts illustrating an example of
the process for producing semiconductor devices of the present
invention.

Figs. 2(a) to 2(c) are views illustrating an example of a lead
frame in the present invention, wherein Fig. 2(a) is a front view
thereof, Fig. 2(b) is an enlarged view of a main portion thereof, and
Fig. 2(c) is a bottom view ﬂlustrating the lead frame subjected to a
resin-sealing step.-

Fig. 3 is a vertical sectionél view illustrating an example of

the resin-sealing step in the present invention.

DESCRIPTION OF THE EMBODIMENTS

Embodiments of the invention are described with reference to



illustrating an exanple of the process for producing
sem conduct or devices of the present invention. As
illustrated in Figs. 1, the sem conductor device
produci ng process of the invention conprises the step
of nmounting sem conductor chips 15, the step of
sealing the chips with a sealing resin 17, and the
step of cutting a sealed structure 21. As illustrated
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naterlal such as silver, nickel, pal]ladium, or gold.
progess of thejayentioncomprises the step okmonnting v from

100 to 300 pm This is not plied to a lead franme
semjigpaduciop aahlpm 15, the ﬁﬁ?P\w‘? sealing thecohins with jgesealing

like. The lead frane 10 is preferably a | ead frame
resimhtVeandthesteprof cuttingou sealgthstencturer2hged in

- good order so as to be easily cut in the cutting
st efis illhstiated incFigy. rifd) &adel (b) Ffthe mounting step is a step
illustrated in Figs. 2, the formin which sites for

of bQnldingrsemi¢omdacton chipsais on diy pads 1lhe ofedthdtiallead
10 is called a matrix QFN or MAP-QFN, and is one of
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The lead frame 10 is a member made of a metal, such as
copper, wherein terminal patterns of QFNs are engraved. Electric
contacts thereof may be coated (or plated) with a material such as
silver, nickel, palladium, or gold. The thickness of the lead frame
10 is generally from 100 to 300 pm. This is not applied to a lead
frame which is partially thinly worked by etching or the like.

The lead frame 10 is preferably a lead frame wherein sites for -
individual QFNs are arranged in good order so as to be easily cut in
the cutting step, which is performed later. For example, as
illustrated in Figs. 2, the form in which sites for QFNs are arranged in
a matrix form on the lead frame 10 is called a matrix QFN or

-MAP-QFN, and is one of the most preferable lead frame for:ﬁs. In

particular, in order to make the number of packages arranged in one

lead frame larger from the viewpoint of productivity in recent years,



each of these packages has been made m nuter.
Moreover, in order to seal a |arger nunber of
packages in one sealing region, the nunber of the
packages has al so been made larger. As illustrated in
Figs. 2(a) and 2(b), in each package pattern area 11
of the lead frame 10, substrate designs for QFNs
wherein plural termnal portions 1 Ib are arranged

MR e 0
o BB B R i oSO AR b

f theter portions b which is arranged
of t stﬂé"o‘ib“e"rﬂﬁﬂ%di lpggefd has, on the | ower
S|de thereof an quter lead f adepadllc

ar r&ﬁgyefsarat%ené"éssesz aqlﬂ@(bbem fach package patsern
bars 11 d for supporting the die pad 1 Ic to four

areg drhef thefleadefroganiiQy substrate d«péagnss dor QENs wherein
adhesive tape 20 is bonded onto the outside of the
pluraldierminadipertions datb are amangedfosardeaghbofiddjacent
onto an area including the whole of the outer

opeuiings iflex are arrdnged ingood eatleng In ¢he cdsecthat the QENs
sealed with a resin. The lead franme 10 usually has,

are oedinarys QFNd, enclogubbbiate désigar(igu) dachiareaf divided into
attaining positioning at the time of resin-sealing.
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bonded to the |l ead frane so as not to cover the holes
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pad 1llc to four corners of the opening 11a.

The heat resistant adhesive tape 20 is bonded onto the
outside of the package pattern areas 11, and is preferably bonded
onto an area including the whole of the outer circumference of a
resin sealing area, which is to be sealed with a resin. The lead frame
10 ﬁsually has, near a side thereof, holes 13 for guide pins for
attaining positioning at the time of resin-sealing. The heat
resistant adhesive tape 20 is preferably bonded to the lead frame so
as not to cover the holes 13. Since the resin sealing areas are
arranged in the longitudinal direction of the lead frame 10, the
adhesive tape 20 is preferably bonded in such a manner that one
piece of the tape 20 extends over the areas.

Semiconductor chips 15, that is, silicon wafer chips, which



are sem conductor integrated circuit nenbers, are
mounted on the |lead frane 10. The die pads 1 1c,
which are fixing areas for fixing the sem conductor
chips 15,, are arranged onthe |ead frame 10. The

nmet hod for bonding the chips onto the die pads 1 Ic
may be any one selected fromvarious nethods, such as
a method of using an el ectroconductive paste 19, a
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frame are electrically_ connected to electrode pads on
seleatedsirpm sarieus mekhodsysueh apoadanedhad of using an
illustrated in Fig. 1(c), the bonding step is a step
electrocondustive paste 18, a methodiofusipgran edhesive tape, and
(inner leads) of the lead frane 10 electrically to
a metbodrafiusinganlddhesivene Insthe castuthat theidie-bending is
bonding wires 16. The bonding wires 16 may be, for
performpd dy uskedf anrdectrocdnductivel paste, thergnosetting
the wire bonding Is perforned by use of both of
adhésivebir theclikeg thel of thetlike dsi ge NGrlly itthted and
conpressing energy based on applied pressure in the
curéa At tBaipdAitute’ PaBéat 1FU 88 2009E Gok bt 80 ¥ 90
his tine, the surface of the heat resistant adhesive
m:ﬂ,ﬁ_@g_ 20 attached to the lead frane 10 is subjected to
vacuum suction, wherein the

Subsequently, a bonding step is generally performed wherein

tips of the terminal portions of the lead frame are electrically
connected to electrode pads on the semiconductor chips with
bonding wires. As illustrated in Fig. 1{c), the bondihg step is a step
of connecting tips of the terminal portions 11b (inner leads) of the
lead frame 10 electrically to electrode pads 15a on the
semiconductor chips 15 with bonding wires 16. The bonding wires
16 may be, for example, gold lines or aluminum lines. In general,
the wire bonding is performed by use of both of vibration energy
based on ultrasonic waves and compressing energy based on applied
pressure in the state that the wires are heated at 120 to 250°C. At
this time, the surface of the heat resistant adhesive tape 20 attached
to the lead frame 10 is subjected to vacuum-suction, wherein the

lead frame 10 can surely be fixed to a heat block. The above has



| ead frame 10 can surely be fixed to a heat bl ock. The
above has described a case In which the sem conduct or
chi ps are subjected to facing-up nounting foll owed by
the wire bonding step. However, in the case that the
sem conductor chips are subjected to facing-down
mounting, a reflow step is appropriately perfornmed. As
illustrated in Fig. 1(d), the above-nentioned sealing
s | e o ~Na) (o)
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moynting, yreflow; step iy appropriptelg perfapmedis which has
an upper nold part 18a and a_|ower nold part 18b, )
botAs hﬁﬂﬁh@atﬁmmgch&mt the aboyermentionad sepling step is
sem conductor chips with plural lunps of the sealing

a stepofsaaling the semicondustprahipisidse of tbelledd frame with
structure 21. Specifically, the heating tenperature

a seading nesinci7n- e segling step is pexfiptmed toprotéct the
180'C. The resin is cured at this tenperature for

semievndalctor itips, 15 mouintedsotjtict kshd frame 10 and the
post-nol d-curing for several hours. The heat

bondisg svires Bélhend\ie tyjrically pérforpied by moldinpathe sealing
before the post-nold-curing. As illustrated in Fig.

resih(E7, st6R @bepexyaesin Bt aChidldny At €fis' timé, & Sudfrated
cutting the sealed structure 21 into individual

in FHEBCRUHEIMOIdEVhEFSidenetilyiiddd AddI&#A 8 which has an
generally a step of wusing a rotary cutting blade such

uppé? riofd part 1BL Ynd*4 1bWet MdldPsrt 18b, both having plural

cavities, so as to seal the semiconductor chips with plural lumps of
the sealing resin 17 ata timé, thereby yielding a sealed structure 21.
Specifically, the heating temperature for the resin-sealing is, for
example, from 170 to 180°C. The resin is cured at this temperature
for several minutes, and then subjected to post-mold-curing for
several hours. The heat resistant adhesive tape 20 is preferably
peeled before the post-mold-curing.

As illustrated in Fig. 1(e), the abové-mentioned cutting step is
a step of cutting the sealed structure 21 into individual
semiconductor devices 21a. The cutting step is generally a step of
using a rotary cutting blade such as a dicer to cut cutting-regions
17a of the sealing resin 17.

The heat resistant adhesive tape 20 of the present invention

10



17a of the sealing resin 17. The heat resistant
adhesi ve tape 20 of the present invention 10 has at

| east a base | ayer and a pressure-sensitive adhesive
| ayer conprising a nold rel ease agent. The heat

resi stant adhesive tape 20 is heated in the

above- nenti oned production process since the tape 20
is beforehand bonded to,the |ead frane 10.. For
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| ead frame, heating is perfornmed during a period till
abovermpssinned pro iom proenss since the tape 2@4s bederehand
Thus, the heating may require one or nore hours per
bonteddtof tlattréead/\ﬁmmeetzn Foaldxample peheortheisemigonductor
tenperature of about 1751C is required since the resin
chipst8sareodiecbondark dhet tape 20psrgenemlily heated amdcured at
resin is sufficiently nelted. Accordingly, the base
a tehgyeratuiretdfatimit 16565t 2OO°CafHr<30 to 20 pinidtess hdThe wire
be nmade of a material satisfying heat resistance
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one or more hours per lead frame. When resin-sealing is performed,

a temperature of about 175°C is required since the resin needs to be
heated at a temperature at which the resin is sufficiently melted.
Accordingly, the base layer of the heat resistant adhesive tape 20
should be made of a material satisfying heat resistance against such
heating conditions.

The material of the base layer may be a resin material such as
polyethylene terephthalate (PET) .ﬁlm, polyethylene naphthalate
(PNT) film, polyethylenesulfone (PES) film, polyetherimide (PEI) film,
polysulfone (PSF) film, polyphenylenesulfide {PPS) film,
poiyetheretherketone (PEEK) ﬁlm, polyarjlate {PAR) film, aramide
film, or liquid crystal polymer (LCP).

The thickness of the base layer of the heat resistant adhesive

tape 20 is preferably 5 pm or more in order to prevent the tape from
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film or liquid crystal polyner (LCP). The thickness
of the base | ayer of the heat resistant adhesive tape
20 is preferably 5 pmor nore in order to prevent the
tape from 11 being fol ded or broken, and is nore
preferably from10 to 100 Pmin [light of a suitable
handl abi lity thereoE The adhesive which constitutes
the pressure-sensitive adhesive layer is not limted

being) PR aF Bxphen. it 1f ootk Deflorabl iFhel 161 Eo A0 g
tight s spytdiie, Bl D eS| | cone type adhesives.

adhesi ve_ conmponents, may _be an acrylic pol ynmer nade

f r obfte AdREFH VRN constitites the ryessure-ssasitiven

tenperature (T%) .to give viscosity; a conmononer
adhgsivelpxemisghotdimited o anyespesial bind: gs long as the

cohesive force; a nonoethylenic unsaturated nmononer
adhesive has appsopriate boat nesistgnaes uxamples thexgofiimclude

crosslinking or an inprovenent in the adhesive
rublpenpypeyaarylic dype afidsiticeneotypé adhmsivesnoner

i ncl ude al kyl (meth)acryl ates such as nethyl

( neThe ayrylint typetabesivepwhistris ahe ofssagh adhesive

(nmeth)acryl ate, isoanyl (neth)acrylate, n-hexyl
con?miiéﬁm mihgilfe ad-airyticpslymerthade frohdtemainogdndmer

met h) acryl ate, isononyl (nmeth)acrylate, decyl

havid®aNA¢ EYAsY Eramsitionl Reasyérdtilt Ia) ol ghe viscdEitBsa

of "t he conononer include vinyl-contarning conpounds

, h i . . .

comBHdmRT NaviH ﬁ‘lﬁ??\i 'F%’t\ﬁa%i)g'e &’dﬂ@éﬁ@%yl lﬁclp[t)ér’xi‘t?rg#n&té?ﬂieswe

styrene, acr oni nmet hacr

' forceX ARl sito & hy1Bfic unsaturated monomer such as a monomer

containing a functional group for crosslinking or an improvement in
the adhesive property and so on. Examples of the main monomer
include alkyl {(meth)acrylates such as methyl (meth)acrylate, ethyl
(meth)acrylate, butyl (meth)acrylate, isoamyl (meth)acrylate,
n-hexyl (meth)a_crylate, 2-ethylhexyl (meth)acrylate, isooctyl
(meth)acrylate, isononyl (meth)acrylate, decyl (meth)acrylate, and
dodecyl (meth)acrylate.

Examples of the comonomer include vinyl-containing
compounds such as vinyl acetate, vinyl propionate, vinyl ether,
étyrene, acrylonitrile, and methacrylonitrile. Examples of the
functional group containing monomer include carboxyl-containing
mohomers such as acrylic acid, methacrylic acid, crotonic acid,
maleic acid, fumaric acid, and itaconic acid; hydroxyl-containing

monomers such as 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
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functional group containing nononer include

car boxyl -contai ni ng nononers such as acrylic acid,

nmet hacrylic acid, crotonic acid, maleic acid, fumaric
acid, and itaconic acid- hydroxyl-containing nononers
such as 2-hydroxyethyl (neth)acrylate, 2-hydroxypropyl
12 (nmeth)acryl ate, 4-hydroxybutyl (neth)acryl ate,

N- net hyl ol acryl am de, and allyl alcohol; tertiary

i i Dyl inet hyl am t hyl
e e A (et AT Y eyl e,
N-n‘gémﬂﬁb[@é b gdy F?:frﬁ?iihyl Q‘i@&ﬁ))?‘cféﬁjtﬂﬁa?nmcfgoaﬁ%ntaining

)
e- contal ni'ng’nmononers such ds acry

moffEHASE! Yool gl o HOR KL £ LB BB
die%%%ﬁﬂnﬁ%&ﬁ%ea mnd% ,dimethylaminopropyl
AR L G o o R A5 an
mehiosotlart - fyps i ad sy s cota Sori bansriakbignch as
agent.. Exanples thereof include isocyanate, epoxy,
N-mgthylimeth)agrylaptide, N-etbylimethlagrylpmide, The anount

of the crosslinking agent to be used is not

N-methaxymethyl(methlagry , in the case that the
whol e of the pressure-sensitive adhesive layer is too
N-ethéxymethyd(mhethptrylamides N-thutylacrylamides and
bonded thereto at the tine of wire bonding, the
N-oetylacryldmide; ahdidpoxy-esntamizpnaidnomersdmdi ae glycidyl
| ayer hinde rs, sufficient fixation of the |ead frane
metlacaglate. t he bondi ng of the adhesive tape to the
frame so that conpressing

These acrylic type adhesives may appropriately contain a

crosslinking agent. Examples thereof include isocyanate, epoxy,
aziridine, and chelate crosslinking agents. The amount of the
crosslinking agent to be used is not particularly limited. However,
in the case that the whole of the pressure-sensitive adhesive layer is
too soft, it is feared that even if bonding wires are bonded thereto at
the time of wire bonding, the elastic force of the pressure-sensitive
adhesive layer hinders sufficient fixation of the lead frame based on
the bonding of the adhesive tape to the frame so that compressing
energy based on applied pressure is relieved to result in bonding
poorness. The amount of the crosslinking agent to be used is
preferably from 0.1 to 15 parts by weight, more preferably from 1.0
- to 10 parts by weight for 100 parts by weight of the acrylic polymer.

Such an acrylic type adhesive is the most preferable adhesive for the
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energy based on applied pressure is relieved to result
i n bonding poorness. The anpbunt of the crosslinking
agent to be used is preferably fromO. 1 to 15 parts
by wei ght, nore preferably from1.0 to 10 parts by
wei ght for 100 parts by weight of the acrylic polyner.
Such an acrylic type adhesive is the nost preferable
adhesive for the 13 present invention since the

hesl v Si | i opr.is . S] .

prefinERhyEntiyl slnck S AMARRE BN S AR Ep SHikEe

presszre-sensitive %€q§§ive | ayer contains a nold
adhesfye fareq ofstospge elpstiramodttius et is not 1imited

to any especial kjnd,, as |long as the agept exhibits an

or d¥ &r3Poee-aaenkipnad eaﬁ.ssggsaﬁﬁpéstlvﬂ iye dRygE

| ong chain _al kyl containing polyner, silicone polyner,
congaing agmeld nejease agent. rlﬁm meldoreleass agemtnis patch
. are used as peeling liners; and polyethyl ene wax,
limitednte Bayespeoigl dend, aslang agihesagent exhdbis anhi ch

are known as nold rel ease agents for plastic material.
ordiziary telessing effecty | Examples theregfinglude lang chain alkyl

oxi di zed pol yethyl ene wax is particularly preferable.
confaithiiinfgepelymerasiliconé pdlymert,dpexfleere polymer, and

pl asticizer. The plasticizer is not [imted to any
fluotipated ipolitolefin awhiohqaresused gd petlingZnepsrendl | y

causes the adhesive force of the adhesive agent onto

polyétipflete! whg, darhaubhodaxPradht£aoid aei)fand stbafie acid,
trinellitic acid esters, pyronellitic acid esters,

whiBh! H keoWn ds BTl TeleaSd agdinkk For PldsEie! Material, Of
The. anmobunt of the nold rel ease agent to be added is

the%@;,g ?j?gitgﬂ gisaé{d(r)ébg Iki)ét' g;k-@r:]f'éfab‘i@,daﬁa AHBIAN bBlpéthylene wax
is particularly preferable. A different example of the mold release
agent is a plasticizer. The plasticizer is not limited to any especial
kind, as long as the plasticizer generally causes the adhesive force of
the adhesive agent onto an object to be lowered. Examples thereof
include trimellitic acid esters, pyromellitic acid esters, phthalic acid
esters, and adipic acid esters.

The amount of the mold release agent to be added is not
particularly limited, and is appropriately decided so as to obtain
releasing effect dependently on an object on which the
pressure-sensitive adhesive layer is to be bonded. Additio:ially, the
amount is controlled so as not to be excessive, that is, so as not to
damage the adhesive function of the pressure-sensitive adhesive
layer remarkably. For example, the amount is usually from 0.1 to 5

parts by weight, preferably from 0.1 to 3 parts by weight, and more
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rel easing ef fect dependently on an object on which the
pressure-sensitive adhesive layer is to be bonded.
Additionally, the anmount is controlled so as not to
be excessive, that is, so as not to damage the
adhesi ve function of the pressure-sensitive adhesive

| ayer remarkably. For exanple, the anpunt is usually
from0O. 1to5 parts by weight, preferably fromO. 1

[
prefelafily i 1 UF 108kxt 5P HutREE 15f TS DRFATLY séfiHtor ine
- ' rylJ | yaer. These r
aboBpEFRRl e AREY AR HolyinkF: ¥ TBlene AFRe s ALEREiGuty, and
i s_desir adj ust dependent | v on e el jng force
the ginffigt e, POIEHEASS Rl YeStablE AiRste
ranges, are suitable rticularly for oxidized, .
depgpABBEly pa-the preling fores of thepressure Rriipitive adhesive
plasticizer is added to the pressure-sensjitive
layexqnddhese ranges arasuitable parideularly for oxidizeds r om 5
to 50 parts by weight, preferabI%ELron110 to 50 parts
polysthylengitypepmolsl £glepsp|agemtsy, When the plasticiger is
wei ght. These ranges are al so standards, and the
addeddorthepressuns-sensitiveadhesiveliyesh the athoumtthereof is
dependently on the peeling force of the
usuglly frone Sston SO partsatijeweight, preferdblyt fronprldd tat50 parts
i nvention, these nold rel ease agents nmay be used
by weigiht, more preférabdyifoom R0 tedkds parts beoweidlel, These
additives, various additives may be added to the

rangdsLafel s etanthyds fahdthecaniGuRt of Eheplatidizerasf
I nclude an ultraviol et absorber, a tackifier, a

desizablyadjustibdepentRintly i thé Yeeldls 36fcé ofitHelr, @
pi gnent, a dye, and a silane coupling.
pressure-sensitive adhesive layer.

In the present invention, these mold release agents may be
used alone or in combination. If necessary, as other additives,
various additives may be added to the pressure-sensitive adhesive
layer. Examples thereof include an ultraviolet absorber, a tackifier,
a softener (plasticizer), a filler, an age resistor, a pigment, a dye, and
a silane coupling,

It is preferable that the pressure-sensitive adhesive layer,
which constitutes the adhesive tape 20, has a certain measure of
elasticity from a viewpoint of adhesive function. However, in the
case that the whole of the pressure-sensitive adhesive Iayer is too
soft, it is feared that even if bonding wires are bonded thereto at the

time of wire bonding, the elastic force of the pressure-sensitive

adhesive layer hinders sufficient fixation of the lead frame onto
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It is preferable that the pressure-sensitive adhesive
| ayer, which constitutes the adhesive tape 20, has a
certain nmeasure of elasticity froma viewpoint of
adhesi ve function. However, in the case that the whole
of the pressure-sensitive adhesive layer is too soft,
it is feared that even if bonding wres are bonded
thereto at the time of wire bonding, the elastic

.f h - it dhesive .l
i35 ShukPive e 1 PoBERY e s BURSR Pk Bherey ased
on 4iieg FRssre In FEHvFOULD FESAn B PORUREQRRIGS:
result in bonding poorness. In order to ensure

corim PEdes to gaspze canflictive pesfammanses that sushhonding

is not caused and further adhesive force sufficient
poorness iy apiraysed andfurthes pdhesivedoreg sufficienp fpg
kept, the shear storage elastic nodul us of the
preyentingrresinricakiage initheisealing step istkept, ithenshear ed
at a frequency of 1 Hz and a tenperature-rising rate
storageXigsticmadulushofi the quessuse isensitivier adbesive layer,
preferably set to 1.0 x 104 Pa or nore, nore
whichdtanehsuréd Gita TP&qirency ofol Hzand’aXethpératurekrising
cushi on property of the whole of the

rate £S5/ Mrintite iwithe eilsdlisticajfRicteomderk édpréefdrably set
so that wire bonding strength can be obtained. If the

to 1500 200 il % irmorep dbrs ?&sferhmy l1200€ 105hPa RirORfIreYat
that the adhesive tape follows steps of a lead frane

200°€¥iAckXHL Wakhidh ﬁdﬁrﬂg}?i‘ tHe Whdle@Lenehat a
sealing resin my "bl eed en the resin 1's nol ded.

proa e UCLARGE Ry oURHL NigrRERd St i
bonflidg Stiéngi chh' NE oBIARTEAS 1AURE sitgréé? elastic modulus is
too large, the property that the adhesive tape follows steps of a lead
frame tends to lower. As a result, it is feared that a sealing resin
may bleed when the resin is molded. Thus, the storage elastic
modulus is preferably 1 x 108 Pa or less.

The thickness of the pressure-sensitive adhesive layer in the
invention is not particularly limited. However, a very large
thickness is not preferred in order to keep the cushion property of
the whole of the pressure-sensitive adhesive layer slight when this
layer undergoes a wire bonding step. On the other hand, it is
necessary for the pressure-sensitive adhesive layer to have a certain
measure of thickness in order to exhibit a sufficient sealing power as

well when this layer undergoes a sealing step. The thickness of the

pressure-sensitive adhesive layer which makes it possible to attain
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invention is not particularly limted. However, a very
| arge thickness is not preferred in order to keep the
cushi on property of the whole of the
pressure-sensitive adhesive |ayer slight when this

| ayer undergoes a wire bonding step. On the other

hand, it is necessary for the pressure-sensitive
adhesive layer to have a certain neasure of thickness

in order .to exhibif a syfficient, seal,in ower
suclynqnflfftive mrobesiiss wiklegndbaladss is iy eltably frem abut
t hi ckness of the, pressure-sensitive adhesive |ayer
1 to,f0-Hupeyrore; profesably fram 328 B®-such conflictive
properties with good balance is preferably from abut
1 t Theofollpwing desesihesawpyking examplexsapd sorpn, which
foll ow ng descri bes working exanples and so on, which
specifically dHusgrate the nresenhdnyeation and advavtageous
: advant ageous effects thereoL Exanple.1 A
effeptt \theirdofi | m (KAPTON 100H, manufactured by Toray Du
Pont) of 25 pmthickness was used as a basic material.
Exapephy dtely, an acrylic copol ymer containing, as
constituent nmononers, 5 parts by weight of acrylic

aci A petyidiidePfilinS(KAPTON HOCH, hvdhfastired!i®y Woray Du

used to prepare an acrylic type adhesive wherein 3

Ponﬁ?bﬁ‘%@ﬁ:ﬂ@lﬁ@knﬁﬁs was fReWYas hasdic laterde nSegarately,
(Tetrad-C, manufactured by Mtsubishi Ga Chem cal

wn S04 Bopbigiaoda 0l gl ehttibhon,  pacts
by SR acrA el 00t 108 ey BT IR T
usedts mﬁe@ﬂgc%ﬁ@ tWey 44fiesive wherein 3 parts by weight of
an epoxy crosslinking agent (Tetrad-C, manufactured by Mitsubishi
Ga Chemical Co., Inc.) and 0.2 part by weight of oxidized
polyethylene wax (Licowax PED 521, manufactured by Clariant
Japan, acid value: 15-19 mg KOH/g) as a mold release agent were
added to 100 parts by weight of the above-mentioned acrylic
copolymer. This acrylic type adhesive was used to form a heat
resistant adhesive tape on which a pressure-sensitive adhesive layer
of 10 pm thickness was formed. A device (ARES, manufactured by
Rheometric Scientific Co.l) was used in a shear storage elastic mode
using parallel plates (sample size: 7.9 mm in diamefer) to measure
the storage elastic modulus of this acrylic type adhesive at 200°C.
The frequency used at this time was 1 Hz, and the temperature-rising

rate was 5°C/second. As a result, the storage elastic modulus was

9.0 x 105 Pa at 200°C. This adhesive tape was bonded to a stainless
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copolynmer. This acrylic type adhesive was used to form
a heat resistant adhesive tape on which a
pressure-sensitive adhesive layer of 10 pmthickness
was formed. A device (ARJUS, manufactured by
Rheonetric Scientific Co.) was used in a shear storage
el astic node wusing parallel plates (sanple size: 7.9
mmin dianeter) to measure the storage elastic

T S B L S 0 o 8

statdrc Lhereafen St AdUARTP Jorsndheseos waspmenpured
208,00 Thi s adhesi ve tape was, bonded to a_stainless 17

accerding tpllS 4QR3%en Theadhgsiv forpeswag @2 200' C for

1 hour in this state. Thereafter, the adhesive force
N/ 1%harauwidgh. neasured according to JIS Z 0237. The

adhesive force was 0.2 NI 19-mmw dth. This heat

r esThis ireatotesistant aghesive tape wanstuck ontot the quter

side of a copper lead frame wherein 4 x 4 QFNs (i.e.,
padiside of i, coppehlesid fitime whereirbfcx MeQFRNs (ié.PA6 QFNs),

plating and flash Au plating and had 16 pins al ong
eachasfhwhidh whesabjeoted taNg Rk glatiag ood dlailo Aw plating

were bonded to die-pad portions of this lead frane

andhad ¥6 pinexlof h sidé€ thiereof waae! frranged hen the
paste was cured at 180"C for 1 hour to irmthe chips.

Sentid6indidtor 6Rips WePB HHEdYAtoUdiesalgsbitions idrtHifakad

resi stant adhésive tape side so as to be fixed onto a

F R P Roas; PaenbP7Re it B, O The paste was
curd 801 80°€ Br'Y At AR thé chips; KHZ wire bonder

Nexf, the lead frame was vacuum-sucked from its heat
resistant adhesive tape side so as to be fixed onto a heat block heated
to 200°C. Furthermore, the peripheral portion of the lead frame was
pressed and fixed with a wind clamper. A 115-KHZ wire bonder
'(UTC-300 Blsuper, manufactured by Shinkawa Ltd.) was used to
subject the fixed lead frame to wire bonding by use of gold lines of 25
pm diameter (GMG-25, manufactured by Tanaka Kikinzoku Kogyo
K.K.) under the following conditions. The bonding was finished in
about 1 hour.

First bonding applied-pressure: 80 g

First bonding ultrasonic strength: 550 mW

Firsi: bonding time: 10 msec

| Second bonding applied-pressure: 80 g

Second bonding ultrasonic strength: 500 mW
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(UTC- 300 El super, manufactured by Shinkawa Ltd.) was
used to subject the fixed |ead frane to w re bondi ng
by use of gold lines of 25 pmdianmeter (GVG 25,
manuf act ured by Tanaka Ki ki nzoku Kogyo K K. ) under
the follow ng conditions. The bonding was finished in
about!| hour. First bonding applied-pressure: 80 g
First bonding ultrasonic strength: 550 nW First

igre: .10 cond bondi ng appl i ed-pressure:

bongi ng._t ec.ge
80 ec%ﬁéo‘fﬂfl%%?s eu%%ﬁf&m c strength: 500 nW 18
Second ndi ng tJjne: A npl din chi ne
(noRaRolalis iachifi, (Mol aepipsr oy tiaatited by Fowa)
nol d,an epoxy sealing resin (HC manuf act uy ed
wasgsqd AP FPBIAAR RPRAY SHAINE FEoim G- SDOHG g ured
subjected to_the wire bonding at 1750C for the
by Nitto Renko K. ) onia the above-mentiened ghins,subjected to
seconds, an injection tinme of 12 seconds, and a
the gwirerhpading at 15052 fontbe following time (dandigions: a
resi stant adhesive tape was peeled. The resultant was
preiheating timet ofi3tsecomats, ol injectionytine b2 secontls, and a
hours to cure the resin sufficiently. Thereafter, the

curims tirtherdf 90rseciands.WwdFherdafter the hieadrresistdret ddhesive
i ndi vi dual QFN type sem conduct or devices. In the

tapé huits peeRidiedThEN®sultentifiaesthen sabjevtsd @bl e to be
easily peeled w thout |eaving any paste. The masking

pos??%?nﬁggiﬁﬁgﬁg g}:g'lé’{jsgiﬁﬁfﬁagshﬁﬁi'é Fonbuék the r28dh ilficiéhtly.
Thereafter, the resultant structure was cut with a dicer to yield
individual QFN type semiconductor devices.

In the thus-obtained QFNs, the adhesive tape was able to be
easily peeled without leaving any paste. The masking performance
thereof for restraining the sealing resin from being forced out was
also good. The completed packages were good packages wherein
particularly conspicuous adhering contaminants were not
recognized.

Example 2

An acrylic type adhesive was prepared in the same way as in
Example 1 except that 20 parts by weight of a trimellitic acid ester
(W-700, manufactured by Dainippon Ink & Chemicals, Inc.) were
added instead of the above-mentioned mold release agent
(plasticizer). This acrylic type adhesive was used to form a heat

resistant adhesive tape in the same way as in Example 1 and produce

QFNs in the same way as in Example 1. In the thus-obtained QFNs,
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al so good. The conpl eted packages were good packages
wherein particularly conspicuous adhering

contami nants were not recognized. Exanple 2 An
acrylic type adhesive was prepared in the same way as
in Exanple 1 except that 20 parts by wei ght of a
trinmellitic acid ester (W700, manufactured by
Dai ni ppon Ink & Chemicals, Inc.) were added instead

of ,.f.he. _ahove d eas e .
the AqHeliyE 38 Wad e Fo, BF <asify BoafA Hibhons denxing apy
heat . .resis ant adhe e in the,sa way .,
past’ Hhe Basking Bex ectheseqs ThF reRtralaiae by sealing
i n_Exanpl.e 1. Inthethus obtaln , 19 the
resipfirom beingforged onf wagslse zondh y%s Somplgtatppckages
| eaving any paste. The nasking performance thereof
werg goad packapgesvhereie pprriigulady| epnspieuans,gdhgring)
out was al so good. The conpleted packages were good
confraingats wexenotrecognired| y Thenstorageuelasdie mﬂgulus of
‘contam nants were not recogni zed. The storage elastic
the agaylicstyrie adhesive.ywhichypas measurer] inithehsawre manner
measured in the same manner as in Exanple'l, was 7.0

as in BXdmipde’ BmnwasZ OaxOf Pa, andcthohdhesivedoesé of thepe
was 0. 5 NI 19-mmw dth. Conparative Exanple 1

adhésivectaye iy OCHINEL9aneneidthd onto a lead frane
only, onto which no heat resistant adhesive tape was

Congpafitivé Bkd ?ht]he resul tant was sandwi ched between

nmol d parts and sealed with a resin under the sane

COngl miesfA daRtb? cRipIRkEre boitled 6AtY d ledd Erd Bl dnly,
onto which no heat resistant adhesive tape was stuck, and then the
fesultant was sandwiched between mold parts and sealed with a resin
under the same conditions as in Example 1. As a result, the resin
leaked out.
Comparative Example 2

An acrylic type adhesivé was prepared in the same .way as in

Example 1 except that no mold release agent was added. Thi§
acrylic type adhesive was used to form a heat resistant adhesive tape
in the same way as in Example 1 and produce QFNs in the same way
as in Exami)le 1. Each of the thus-obtained QFNs had good masking
performance for restraining the sealing resin from being fofced out.
However, the adhesive force of the adhesive tape therein was
remarkably high. Thus, when the tape was forcibly peeled, a surface
layer of the pressure-sensitive adhesive layer remained on the

completed package. The storage elastic modulus of the acrylic typé
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| eaked out. Conparative Exanple 2 An acrylic type
adhesi ve was prepared in the sane way as in Exanple |
except that no nold rel ease agent was added. This
.acrylic type adhesive was used to forma heat

resi stant adhesive tape in the same way as in Exanple
| and produce QFNs in the sane way as in Exanple 1.
Each of the thus-obtained QFNs had good maski ng

ad %giﬁér\gﬁﬁéﬁﬁ%%ﬁgééé%@ i i lathd e%% i’ a'm’ée 1,
was Q152 20 PRLER i< ninsSive FiEE of Phe adikive Xage VRET.

essure nsitive adhesive | ayer remained on the
Nl]@% giﬁackage The storage el astic nodul us of the
aCL*JIC type 20 adheS|v whi.ch was_neasured in the
ments and egamples dosoribed inthe item
« t he adheS|ve force of t he adhesi ve tape was 7.5
DESGRIRFIQNGOF THE: EE\BBQDIMEE’%’H are merelyje mhodiments
described in the item "DESCRI PTION OF THE
andreomoniplesfer making thieyteshnitalmententrof themresentor
maki ng the technical content of the present invention
invention clétars, Thus, theinventivmshduldindicbe interpeted in a
in a narrow sense so as to be limted to such
narsow Gerise soaptebe Mhritedtoesuchspevifiecexasiplesd The
within the scope of the spirit of the invention and
invéitionothf W nédified withinltheMeope of the spirit of the

invention and the following claims.
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1. A process for producing sem conductor devices,
conprising a nounting step of bondi ng sem conduct or
chips onto die pads of a nmetal |ead franme having, on
its outer pad side, a heat resistant
pressure-sensitive adhesive tape, a sealing step of
sealing the sem conductor chip side of the |lead frane
with a sealing resin to yield a sealed structure, and

- a cutting step of cutting the sealed structure into

CLAIMS :senmi conduct or devi ces, which are individually
separated, wherein the heat resistant adhesive tape
conprises a base |ayer and a pressure-sensitive
adhesive layer containing a nold release agent. 2.
Thelpr &cprocess for pradncing seminanduwelorn devites, ces
according to claim1l, wherein the adhesive force of

comprising i mamtingsteplbf bonaddingpsemicendiicgot chips$ onto
0237 is 5.0 NV 19-mmwi dth or less after the heat -

die pasissofiatmadakbicad ftaapne kaving, o its sutenpaabsidegal heat
plate is heated at 200C for 1 hour. 3. A heat

resistant pressafdasensitivaprihesivel tape, it séaliag step of sealing
produci ng sem conduct or devi ces, conprising a nmounting

the Se2RicUndhetst Hip side oPEHE 1eaddrafife VLR adséalpag ¥elin to
a netal lead frane having, on its outer pad side, the

yieldediseaféd StANttHE) el & & engidtelp of éuiﬁﬂg]' e Skl df
seal ing the sem conductor chip side of the™l ead 22
strddtate ititbtife gsmfc%dﬁb? &@vixebgl, qytﬁcﬁeﬂe{e dividually
structure, and a cutting step of cutting e seale
Stdidgt ure into the sem conductor devices, which
are.individually separated,

wherein the heat resistant adhesive tape comprises a base

sep

layer and a pressure-sensitive adhesive layer containing a mold

release agent.

- 2. The process for producing the semiconductor devices
according to claim 1, wherein the adhesive force of the heat
resistant adhesive tape according to JIS Z 0237 is 5.0
N/19-mm-width or less after the heat resistant adhesive tape stuck

on a stainless steel plate is heated at 200°C for 1 hour.

3. A heat resistant adhesive tape used in a process for
producing semiconductor devices, comprising a mounting step of
bonding semiconductor chips onto die pads of a metal lead frame
having, on its outer pad side, the heat resistant adhesive tape stuck,

a sealing step of sealing the semiconductor chip side of the lead
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wherei n the heat resistant adhesive tape conprises a
base |ayer and a pressure-sensitive adhesive | ayer
containing a nold release agent. 4. The heat

resi stant adhesive tape according to claim3, which
has an adhesive force according to JIS Z 0237 of 5.0
N 19-mmwi dth or less after the heat resistant
adhesi ve tape stuck on a stainless steel plate is

heatgd at 2Q00C for, 1 _hoy 23
frame w1t(i1 a sea mg resin to yleld a sealed structure, and a cutting

step of cutting the sealed structure into the semiconductor devices, .
which are individually separated,

wherein the heat resistant adhesive tape comprises a base
layer and a pressure-sensitive adhesive layer containing a mold

release agent.

4. The heat resistant adhesive tape according to claim 3,
which has an adhesive force according to JIS Z 0237 of 5.0
N/19-mm-width or less after the heat resistant adhesive tape stuck

on a stainless steel plate is heated at 200°C for 1 hour.
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