3 April 72006 TITLE OF THE | NVENTI ON Met hod for Nhnufacturing Seykggpductor
Devi ce and Heat-Resistant Pressure-Sensitive Adhesive Tape ﬁ@ Therein
BACKGROUND OF THE I NVENTION Field of the Invention The present invention
relates to a method for nmanufacturing a sem conductor device using a netal
| ead frame attached with a heat-resistant pressure-sensitive adhesive tape
and relates to a heat-resistant pressure-sensitive adhesive tape for use
in the nethod. Description of the Related Art In recent years, LSI

ackagi ng technol o has f el Bk | e Package (CSP) |
Itoechng: ogy.‘ Thi s tg)éhnol og?ftf%i@gl?%m ' e Quad Fl at Elon-l eaﬂ
ackage (QFN), S e terdn pals are plac i.nside f'he pgckage. This is
‘(F;ne 019 tgle l\%arwgﬁ?grﬁr St P&ﬁ}“ﬁfﬁ‘& éﬁﬂ@‘?f’ﬁl uetor }S?"iﬁen?ﬁauri'zation and

high intggration densijy. In rece ears, rticul arl otlighted
m::tg hod - f oﬁ%ﬁgﬁ?s‘}égﬁlf h’%xiﬁmrqﬁaqsﬂ@védégﬁpﬁgreg’}gpg Usg 51&1‘&@#10 ally
arrangi ng QFN chips on die pads in a package pattern region of a |lead
frame, sealing the chips with a sealing resin at a time in a die cavity,
and cutting the seal ed body into individual N structures. Such a nethod
can drastically increasBA&/KGRQHHRQR/ﬂ’@Eﬁ VENTIOB the lead frane. In
this QFN lgrocess I ncl udi ni; the step of sinultaneously 3 April 2006

_ ield of the Invention :

The present invention relates to a method for
manufacturing a semiéonductor device using a metal lead fraxﬁe
attached with a heat-resistant pressure-sensitive adhesive tape and
relates to a heat-resistant pressure-sensitiﬁe adhesive tape for use
Vin the method.

‘Description of the Related Art

- In recent yeérs, LSI packaging technology has focused on

| Chip Size/Scale Package (CSP) technology. This technolo.gy |

typically includes the Quad Flat Non-lead package (QFN), whose
lead terminals are placed inside the package. This is one of the
particularly spotlighted forms_in terms of miniaturization and high
integrafion density. In recent years, a particularly spotlighted
method for manufacturing the QFN includes the steps of
systematically arranging QFN chips on die pads in a package
pattern region of a lead frame, sealing the chips with a sealing
resin at a time in a die cavity, and cutting the sealed body into
individual QFN structures. Such a method can drastically increase
the productivity per area of the lead frame.

In this QFN process including the step of sirkiultaneously.
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sealing a plurality of semi conductor chips, the nolding dieg clz only
t he po?tiogs outsiée the resin sealing region which lie outgl‘bﬂ’. ?gg%ond t he
-package pattern region. Therefore, the pressure from the nolding dies for
hol ding the outer |ead face can be insufficient in the package pattern
region, particularly at the center portion thereof. Therefore, it can be
very difficult to prevent the |leak of the sealing resin into the outer

| ead side, and the QFN terminals or the like can tend to be undesirably

d wi | L.n t hi robl.em res e-sensitive adhesive
fape can Seilibg Ry 91 seBlicbR udler 1iips, fuB maldise A mhim re G

. rocess obtaipns.the sealin ,effect based on the. autohesion
(mmski oy SHio sBe Hevifons 2URIAE the tediiae s, epalom whiclle awssidy be

i cul arl fective at preventing the leak of the resin to e outer

f’g;ﬁ,' g?d%‘?#ﬁﬁéﬁ&%&%ﬁk%ﬁﬁ?%em 65%%- sdderafores ddwspressure fromst antial |y
difficult to attach the heat-resistant pressure-sensitive adhesive tape -
after t hethg gpolshing dies forgheldingthe onder dead dacp cambeliasufidiéntine or
after the step of wire bonding, in terms of handling. In a preferred o
manner, iththepackagenpatiern regiow, partioulasly at thesednter polftdenve tape is
attached to the outer pad face of the lead frame at an early stage and
t hen nai rithereof. dThiergfore; ittoan be veyndiffipulbdo praveitnthe 1e4k @F ps and
the step of wire bonding before the resin sealing step. Therefore, the
heat - r esititeasealing yesin-intositte vatentdms side,! #7d theSQFI telinaly §¥ent the

| eak of the sealing resin but also satisfy all the necessary proper t'i es
such as Hihghlikeatass tépd to BeOgndesirably covered with the resin.,
| Against this ptoblem, a pressure-senéitive adhesive tape can
be attached f.o thé outer lead side of the lead frame in the QFN
process. Such a process obtains the sealiﬁg effect based on the -
autohesion (masking) property of the pressure-sensitive adhesive
tape and may be particularly effective at preventing the leak of the
resin to the outer lead side in the resin sealing step. _ _

In such a process, it is substantiélly difficult to attach'_fhe
heat-resistant pressure-sensitive adhesive tape after the step of
mounting the semiconductor chips on the lead frame or after the
step of wire bonding, in térms of handling. In a preferred manner,
therefore, the heat-resistant pressure-sensitive adhesive tape is
attached to the outer pad face of the lead frame at an early stage
ahd then maintained during the step of mdunting the
semiconductor chips and the step of wire bonding before the resin
sealing step. Therefore, the heat-resistant pressure-sensitive
adhesive tape must not only prevent the leak of the sealing resin

but also satisfy all the necessary properties such as high heat
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resi stance agai nst the process of nounting the seniconducto% c@i 8 and no
interference with the sophisticated operation in the wre 5“3\%8 @tep. | f
hi gh stickiness is enphasized for the purpose of preventing the resin

| eak, a general heat-resistant pressure-sensitive adhesive can be sel ected.
However, such a general heat-resistant pressure-sensitive adhesive tape
can interfere with the wire bonding due to a high elasticity of the
pressure-sensitive adhesive. In this case, the necessary functions during
a series of f?e 8roce§seﬁ§%§n be contradictory and difficult to be

sat i sfi ed*&¥ISERRCE ABAIPSEEhe profess ok maunting e semisonductos process of
a senicongiééor devi ce proposed by the inventors uses a heat-resistant
pressure-§ angengdmderfarengecwithy the sephisticated epexationdnathesi ve

| ayer with a thickness of 10 pmor |ess (Japanese Patent Application No.

2001- 0203vHre ponstipgistiea on the priority date of this application). In
this process, a series of steps including wre bonding can be carried out

free fromthe rHshigh etickiRessislemphhsizedfer thé guwpasecéfiges arranged per:
| ead frane has been increased in terns of productivity. Therefore, not

only the prevemtinigt tieé¢ frebirs ldwlena pedrerhl heat-fesisiimo t he arrangenent
nunber has been so increased that nore packages can be sealed in one

seal i ng ppréssure-dwesitive adhiestvabarchesaléstert] Ngowewsi shiehlia

pressure-sensitive adhesive tape with a relatively 3 April 2006
general heat-resistant pressure-sensitive ac}hesive tape can
interfere with the wire bonding due to a high elasticity of the
pressure-sensitive adhesive. In this case, the necessary functions
during a series of the processes can be contradictory and difficult
to be satisfied at the same time, |

In order to solve these problems, a process of a

: _semiconductor device proposed by the infentors uses a

- heat-resistant pressure-sensitive adhesive tape having a
pressure-sensitive adhesive layer with a thickness of 10 uym or less
(Japaﬁese Patent Application No. 2001-020395 not published on
the priority date of this application). In this process, a series of
steps including wire bonding can -be carried out free from the resin
leak.

Recently, the number of the packages arranged per.lead
frame has been increased in terms of productivity. Therefore, not
only the packége itself has been made finer, but also the
a_.rrangement number has been so increased that more packages can

~ be sealed in one sealing portion. Therefore, the above-mentioned

heat-resistant pressure-sensitive adhesive tape with a relatively

3




thin adhesive layer for a reduction in cushion may have difgicukag in
bal anci ng sufficient sealing property with other properties ARG 20%r ef or e
may not appropriately achieve the basic purpose, the prevention of the
resin leak. It is therefore an object of this invention to provide a

met hod for manufacturing a sem conductor device in which the

heat -resi stant pressure-sensitive adhesive tape can appropriately prevent
‘the resin leak during the step of sealing to formthe recent fine type of
QFN, i n thintadhesive hyerfpriseeducpicsf inioushioncmayt havedlifficylty | ar ge
nunber of packages in a large matrix pattern, and in which the attached

t ape carinhbakincingusdficienblsealing peopertyewith other propentiesjandeps, and to
provi de a heat-resistant pressure-sensitive adhesive tape for use in such

a met hoctheSelbfRih4¥ nottapphapsiht@lyTachiewe thebasia\purpode, ahiei ve
I nvestigations on physical properties, materials, thickness and the other

propert ipevehtitr of¥ed résin Kalit pressure-sensitive adhesive tape and
found that the above object can be achieved by using a heat-resistant

~ pressur e- sensirtij¥ ¢ hadfore/ nlohje ct GTLHIS idrehtibR IDUpFfovidesat i ve adhesive
| ayer that has a specific thickness, is made of an acrylic resin and has a

sui t abl gngtRbANR SN AcERFNY'S RimiididusPacicd i witRetRe the
finding, the present invention has been conpleted. In accordance wth an
aspect GfedtIfeditEoR0 préfNeil-5fsitivé Atk sivéRape 00 Appropriately

prevent the resin leak during the step of sealing to form the recent

fine type of QFN, in particular, during the step of simultaneously

sealing a large number of packages in a large matrix pattern, and in

which the attached tape can hardly cause trouble in the series of

manufacturing steps, and to provide a heat-resistant

pressure-sensitive adhesive tape for use in such a method.

SUMMARY OF THE INVENTION
The inventors have made active investigations on physical
properties, materials, thickness and the other properties of the
heat-resistant pressure-sensitive adhesive tape and found that the
é.bove object can be achieved by using a heat-resistant
pressure-sensitive adhesive tape comprising a pressure-sensitive
adhesive layer that has a specific thickness, is made of an acrylic
resin and has a suitable storage elastic modulus at high
temperature. Based on the finding, the present invention has
" been completed.

In accordance with an aspect of the present invention, there
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I's provided a nethod for manufacturing a sem conductor deviﬁ%. 5 (%pri si ng
the steps of. nounting and bondi ng sem conductor chips ont F‘Ze @ ds of a
netal |ead frame having an outer pad side to which a heat-resistant
pressure-sensitive adhesive tape is attached; wiring a bonding wire

bet ween each term nation of the |ead frane and each el ectrode pad on the
sem conduct or chips; sealing sem conductor chips in a sealing resin from
one side; and cutting the sealed body into individual sem conductor

devi ces,is piosrided a method forsnanufacturing a seoiconductoxddexices t ape
conprises a base |layer nade of a polyimde resin and a pressure-sensitive
adhesi vedmypeisingt thea stéps biieaowhting andbondingsenscomdhiatioran acrylic
resin and has a storage elastic nodulus of 1.0x 105 Pa or nore at 200C The
heat - r eslipandnto die pagissef aidnietal dekid framel Agreing hin dhiter padesideyer of the
polyi mde resin may have a high heat resistance, in addition, its |inear
ther mal texwiichanheaefrestsdtanit prossureciarsditiveatihebivd tape iget al | ead
frame. Therefore, the tape can hardly produce warping or peeling when

t her mal lattasReds@drinid 8 Boi@ing WiréMetwdieh dabhderaeiidtiondf &gd and
therefore can appropriately prevent the resin leak in the sealing step. In

addi ti ONealifPahifts And EXEh BbctiBud phd Fh the fSimic6AAURLEY (cHips; 900d

wor kability and a good handleability. The pressure-sensitive adhesive

layer h%&ﬁgﬁ&%hﬁ%ﬁdﬁﬂbﬁ%iﬁ@ﬁ{ b G2 h’ésxﬁf fﬂﬂrﬂﬁﬁé%@&é?&ﬂﬁe and

therefore otally maintarn a suita cushion effect even where it has

a  rel atdel e e A% MBEHUE infd 1AM R BmidoddficPoPdeticed,cP 5

wherein the heat-resistant pressure-sensitive adhesive tape

comprises a base layer made of a polyimide resin and a
pressure-sensitive adhesive layer with a thickness of 1 to 20 uym
that is made of an acrylic resin and has a storage elastic modulus
of 1.0x10° Pa or more at 200°C
| The heat-resistant pressure-sensitive adhesive tape with the
base layer of the polyimide resin may have a high heat resistance,
in addition, its linear thermal expansion coefficient may be close
to that of the metal lead frame. Therefore, the tape can hardly
produce warping or peeling when thermally expanded. The tape
can maintain a high sealing effect and therefore can appropriately
prevent the resin leak in the sealing step. In addition, the base
layer of the polyimide resin can provide a good workability and a
good handleability. The pressure-sensitive adhesive layer has a
suitable storage elastic modulus at high temperature and therefore
can totally maintain a suitable cushion effect even where it has a

relatively large thickness of about 20 pm. In the bonding step
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3 April 2006 wth such a heat-resistant pressure-sensitive gg%ﬁféye t ape
attached, the |oss of the bonding energy can be low, and th ondi ng
can be well perfornmed in a nore reliable manner. In the process of the
recent fine type of QFN, particularly the large matrix pattern type with a_
| ar ge nunber of packages sinmultaneously sealed, the sealing material has
to produce a sufficient packing effect to appropriately prevent the resin
| eak during the nolding step. In this regard, the pressure-sensitive
adhesi vevithysuch aobhedt-resistaat pmssopeisensitiviecadbesivef tdpen or nore.
Therefore, the acrylic pressure-sensitive adhesive |ayer with a thickness
of 1 to atGachedythedossofdlmboakdingtdnalgyceandse lew] aad thewirebl e
storage elastic nodulus. In the inventive process of nanufacturing a

sem contsaidingdean t wellEpeifortnedlia 4 @gaore rekikblerayannpt.opIn ahel y be
prevented in the sealing step with the heat-resistant pressure-sensitive

adhesi vgroepss ofithd Rec@ht T typé TQFN) piitibylaehy $hellappdlfiatfixa series

of the steps. The present |nvent|on may al'so be directed to a

heat - r egjattem t%eS&mﬁaSmgé BRI BShAEKAZOE sipfultsBedtisitiCh 2 nethod
for manufacturing a sem conductor device, cofprising: a base | ayer made of

a polyi @egg?& iﬂié‘seﬁﬁﬁ &%ﬂlrﬁa§%ﬂ fddifce% ci8nt PHS h a

t hi ckness to 20 g t IS made acrylic resin and as a storage
1% i 5 ity st ol A s g 1 ol
heat -r e%‘té{)?n&n this regard, the pressure-senmtlve adhesive layer should
have an appropriate thickness of 1 ym or more. Therefore, the
acrylic pressure-sensitive adhesive layer with a thickness of 1 to
20 ym may provide a suitable thickness as well as a suitable
storage elastic modulus. In the inventive process of
manufacturing a semiconductor device, therefore, the resin leak
‘may appropriately be prevented in the sealing step with the
heat-resistant pressure-sensitive adhesive tape, and the attached
tape can hardly cause trouble in a series of the steps.
The present invention may also be directed to a
heat-resistant pressure-sensitive adhesive tape for use in such a
method for manufacturing a semiconductor device, comprising: a
base layer made of a polyimide resin; and a pressure-sensitive
adhesive layer with a thickness of 1 to 20 um that is made of an
acrylic resin and has a storage elastic modulus of 1.0x105 Pa or
more at 200°C.
In accordance with another aspect of the present invention,

- there is provided a method of using a heat-resistant




6 3 April 2006 pressure-sensitive adhesive tape, conprising,the ig(ﬁﬁos of :
attaching the heat-resistant pressure-sensitive adhesive taaé&pﬁ% out er
pad side of a netal lead frame; and using the lead frane to forma '
sem conduct or device conprising a sem conductor chip and a sealing resin
i n which the sem conductor chips are sealed from one side, wherein the
heat -resi stant pressure-sensitive adhesive tape conprises a base |ayer
made of a polyimde resin and a pressure-sensitive adhesive |layer with a
t hi cknegwesbuteiser@itive adhesive tape, comprisinrg/ the stepsofand has a storage
el astic nodulus of 1.0X105 Pa or nore at 200C. The present invention may,
i f the hthching thanheapresistant paessuresecaditivevadhesivel tagetd ach at 200C
for one hour while being attached to a stainless steel plate, preferably

have an owldtepad &idé rofnginlet{l lead NHahdeAnd Wihgothe ¢6ad flameutd a case, a
desired adhesive strength for preventing the resin | eak can be ensured in

the sealfoitfh alSdmieésadatter dekics %%'ﬂl?ﬁisihglih séifiboadudter c1Ap £wdi | y be
peel ed of f w thout causing breakage of the sealing resin. BRI EF

DESCRI PH §Bh[Phg Hedsi RRAWNGSh RileSse ddidbnidictb®)cHips Hedé A0 from Showi ng an

exanple of the  process for manufacturing a sem conductor device according

O, S L, WBNECL o by debind QbSR30
I's a Mgyl Eimprieh BIkEENEY hildP8 e palifintide rédity ahd £
pressure-sensitive adhesive layer with a thickness of 1 to 20 pym
that is made of an acrylic resin and has a storage elasfic modulus
of 1.0x105 Pa or more at 200°C.

The present invention may, if the heat-resistant
pressure-sensitive adhesive tape is heated at 200°C for one hour
while being attached to a stainless steel plate, preferably have an

- adhesive strength of 5.0 N/19 mm width or less. In such a case, a
desired adhesive strength for preventing the resin leak can be
ensured in the sealing step, and after the sealing step, such a tape
can easily be peeled off without causing breakage of the sealing
resin,

BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1(a) to 1(e) are diagrams for showing an example of the
. process for manufacturing a semiconductor device according to the
present invention; Figs. 2(a) to 2(c) show an example of the lead

frame used in this invention, wherein Fig. 2(a) is a front view, Fig.

2(b) is a magnified view of an essential part, and Fig. 2(c) is a




3 April 2006 sectional view showi ng a configuration after tge r?ZQQ seal i ng
step; and Fig. 3 is a vertically sectional view for show n At | e of
the resin sealing step in this invention. DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Enbodi nents of the present invention are described
below with reference to the drawings. Referring to Figs. 1(a) to 1(e), an
exanmpl e of the inventive process for manufacturing a sem conductor device
i s described below. As'shown in Figs. 1(a) to 1(e), the inventive nethod

for manu L sgm conduct or .devi i ngl udes the sten,.of nounting
seni cond %ggﬁ?&gféi?wgng\ﬁ??\ﬁﬁﬂ‘éﬁgﬁm ﬁ&ﬁaﬁﬁ}%ﬁe’ﬁﬁ ?@iﬁg,sr{gﬂe seal i ng
step with a | i resin,1l7, and,}jhe ste f utting the seal ed body 21.
Ref erri nga’tlgsqe:‘%gé’n ﬂ"l?a‘jergiﬁﬁlk ﬁfptwlrfﬁiﬁﬁ‘f ?%?é?@ﬂngrﬂzm mpiﬁ)ﬂﬁi ng
seni condugt or cg_qi{ ps 15 onto die pads 1llc of a |lead frame 10, wherein a
heat - r esi @ sesin sealing stapsin this daventipn.t ape 20 is attached to an outer
pad side (the |lower side of each drawing) of the lead frane 10. For
exanple, the lead frane 10 is nade of nmetal such as copper and has a-
formed QFN term nal pattern. The electric .contact portions of the | ead
frame 10 nmDETAILED RDESCRIPAION OF THE RREFERRED EMBODIMENTS ni ckel ,
pal l adium or gold. The lead frame 10 generally has a thickness of 100 to
300 m However EntHodinpents oftheoprexéntyimparition @icchesgribedislowt ke nmay
not. have 8
with reference to the drawings. Referring to Figs. 1(a) to 1{e), an
example of the inventive process for manufacturing a
semiconductor device is described below.
As shown in Figs. 1(a) to 1(e), the inventive method for
manufacturing a semiconductor device includes the step of
mounting semiconductor chips 15, the wiring step with bonding
wires 16, the sealing step with a sealing resin 17, and the step of
cutting the sealed body 21.
Referring to Figs. 1(a)v and 1(b), the mounting step includes
bonding semiconductor chips 15 onto die pads 11c of -a lead frame
10, wherein a heat-resistant pressure-sensitive adhesive tape 20 is
attached to an outer pad side (the lower side of each drawing) of
‘the lead frame 10.
For example, the lead frame 10 is made of metal such as
copper and has a formed QFN terminal pattern. The electric
contact portions of the lead frame 10 may be coated or plated with
such a material as silver, nickel, paﬂadium; or gold. The lead

frame 10 generally has a thickness of 100 to 300 pm. However,
thin portions formed by partial etching or the like may not have

8




3 April 2006 such a thickness. The |lead frane 10 preferably I}S)s. 2
systematically arranged QFN patterns so as to be easily di \3/ é‘gj P%the

| ater cutting step. Referring to Figs. 2(a) and 2(b), for exanple, the
configuration of the lead frane 10 with two-di nensional matrix patterns, so
called matrix QFN or MAP-QFN, is one of the nost preferred | ead frane
configurations. Recently, the nunber of the packages arranged per |ead
frame has been increased in ternms of productivity. Therefore, not only the
package itself @Sp been nade finer, but also the arrangenent nunber has

si gni ficd ‘I%ab hieENRSSaased so that nore packages can be sealed in one
seal i ng portio[}l.‘. Rfergng to Figs Zga) and 2(b), the lead frame 10 has
package patter h%g?ﬁﬂ rame 10 preferaply has, sxstematicallyarrangedage desi gns
are systenatically arranged, in which a plurality of terminal portions 11b
are arrarQEN patigrmscse ascbo hejeasdly divj&d iy $hellager emttingstepal QFN,
each package design (corresponding to each lattice region in Fig. 2(a))
conpr i sesReferrimg 4o Pigs. i2{a} antb2(h); for example; thedcanfigudation ofeni ng 1la
and each have an. outer lead face on the lower side, a die pad 11c pl aced
at the cethelead frameopOnwith tde-dandndiendlanmttix patbérnss sapealledhe die
pad 11c fromthe four- corners of the opening 1lla. The heat-resistant

pressur e-seatsix QRN o MARQRNpE: Sflei 6f thie 2hostpirfarrbddead Ruhsé de at
| east the package pattern region 11 and preferably attached to a region

that inclesefighbRtivh®, © REGEATH, TheOhhil 6P Ehe P Haddd RAradRREd i n
resin. In thevicinity
per lead frame has been increased in terms of productivity.
Therefore, not only the package itself has been madé finer, but also
'- the arrangement number has significantly been increased so that
more packages can be sealed in one éealing portion.
Referring to Figs. 2(a) gﬁd 2(b), the lead frame 10 has
| .packége pattefn regions 11. In each of the regions 11, QFN
package designs are systematically arranged, in which a plurality of
terminal 'portions 11b are arranged around each of adjacent
openings 11a. For a general QFN, each package design
- (corresponding to each laftice region in Fig. 2(a)) comprises
terminal portions 11b which are arranged around the opening 11a
and each have an outer lead face on the lower side, a die pad 11c
placed at the center of the opening 11a, and die bars- 11d that
support the die pad 11c from the four cérners— of the opening 11a,
The heat-resistant pressure-sensitivé adhesive tape 20 is
' prei"erably attached outside at least the package pattern region 11
and preferably attached to a region that includes the whole

perimeter outside the regidn to be sealed in resin, In the vicinity

9




9 3 April 2006 of the side edge, the lead frame 10 generalléﬁgﬁ gbjé'de pin
holes 13 for the positioning in the resin sealing step. Th ¢ ;- the
tape 20 is preferably attached to a region that does not include the

holes 13. A plurality of resin sealing regions are arranged in the

| ongi tudinal direction of the |lead frame 10. Therefore, the
pressure-sensitive adhesive tape 20 is preferably attached so as to
continuously extend over the plurality of the resin sealing regions. On the
| ead frame ag . desgri bed aboyve, sem conductgor _chips 15, which are
sil'icon viF ége aiflﬁ§‘@oﬁi?%ﬂ?ﬁq\:g‘aéneg@1m@&%haﬁrﬁlﬁgﬁéié'uhgil%dﬁt , are,
nount ed. unting areas for fixing the sem conductor chips 15, each called
the die the positipaipgdn th@jrgaign gealingostemnerherefore, thedapef bondi ng
(fixing) _each sem conductor chip 15 to each .die pad 11c nay be carried

out by ardOdstprederahly attaghest toa region thatleesmatingludeothect i ve paste
19, an adhesive tape, an adhesive, of the like. Wen die bonding is

per f or mechelsisn}3t hd plurality ef kgsitosdalingregipastfre ariaie i thend
adhesive or the like, heat curing is generally carried out at a

t enper at dongitudiall direotion 3f@6el wad3fiairie 900, MrhereforeReher ring to Fig.
1(c), the wiring step includes electrically connecting a bonding wire 16

bet ween tiressupedertsitive RAHESHe tope A0Ns pIEfdaMy dt¥ifhied Fflhs 3p e | ead
frame 10 and each electrode pad 15a on each sem conductor chip 15. For
exanpl e, cdnEnHSIPEenl dfet the PIvrd1ity 6 She 38l WELIIY YddibnsNe W re

On the léad frame 10 as described above, semiconductor

.chips 15, which are silicon wafer chips each forming a

semiconductor integrated ciréuit, are mounted. Mounting areas
for fixing the semiconductor chips '15, each called the die pad 1le,
are provided on the lead frame 10. The step of bonding (fixing)
each semiconductor chip 15 to each die pad 11c may be carried
out by any method such as a method using an electrically
conductive paste 19, an adhesive tape; an adhesive, or the like.
When die bonding is performed using the electrically conductive
paste, a the_rmosetting adhesive or the like, heat curing is generally
carried out at a temperature of about 150 to 200°C for 30 to 90
minutes. | |

Referring to Fig. 1(c), the wiring step includes electrically
connecting a bonding wire 16 between the tip of each terminal
portion 11b (each inner lead) of the lead frame 10 and each
electrode pad 15a on each semiconductor chip 15. For example,
the bonding wire 16 is a gold wire or an aluminum wire. | The wire

~ bonding is generally carried out in a heated state at a temperature

i0



bonding is generally carried out in a heated state at a ten‘geraﬁ Ere 10 3
April 2006 of 120 to 250C under conbined application of ult 2806
oscillation energy and contact bonding energy. In this step, the face of
the. heat-resistant pressure-sensitive adhesive tape 20 attached to the

| ead frame 10 may be vacuum sucked to be surely held on a heat bl ock.
Referring to Fig. 1(d), the sealing step includes sealing sem conductor
chips 15 in sealing resin 17 fromone side. The sealing step is carried
out to pro h I conductor_chips 15, unte n the, lead frame 10 and
t he bondiﬂfﬁ%ht%a@sa W‘aﬁé C%HE?TH asﬂlﬂb?ar{&ﬂﬂ %’gﬂfﬁfﬂﬁﬁ’!‘&i n 17 such as
epoxy resin is typically nolded in dies, Referring to Fig. 3, in such a
case, a Pecillation gnerginand contagt hondingienergy. ofw this step, the 18b each
having a plurality of cavities is generally used to carry out the sealing
step in facecof ahgmned:-rqqistanippresm-aeas%:imlaﬂhesm tape0ed in the
sealing resin 17. For exanple, the resin sealing is carried out at a

heati ng tathaehedute the 1edd franis 10O muy biei vdcwumi-sgckeddar bé erely f or
several mnutes, and then post-nold curing is carried out for several
hours. | rheldoafzireat btecker, the heat-resistant pressure-sensitive
adhesi ve tape 20 is peeled off prior to the post-nold curing. Referring to
Fig. 1(e), the Refdririitg ¢6®igl nqd)ddte ﬁaalihﬁgstb@eincﬂaabe%dmﬁyg 21 into

i ndi vi dual sem conductor devices 2la. In the cutting step, a rotary -

cutting kicifitcen@lictsr @hih€ 1Mif 8¢alihg resin 17 from one side. The

sealing step is carried out to protect the semiconductor chips 15

mounted on the lead frame 10 and the bonding wires 16. In thé

sealing step, the sealiﬂg resin 17 such as epoxy resin is typically

moldeﬁ in dies. Referring to Fig. 3, in such a case, a die unit 18
composed of an upper die 18a and a lower die 18b each having a
plurality of cavities is generally used to carry out the sealing step
in _which a plurality of portions are simultaneously sealed in the
sealing.resin 17. For example, the resin sealing is carried out at a
heating temperature of 17 0 to 180°C, at which curing is carried out
- for several minutes, and then post-mold curing is carried out for
several hours., Ina preférred manner, the heat-resistant
pressure-sensitive adhesive tape 20 is peeled off prior to the
post-mold curing. |
Referring to'Fig. 1(e), the cutting step includes cutting the
sealed body 21 into individual semiconductor devices 21a. In the
cutting step, a rotary cutting blade such as a dicin# saw is
- generally used to cut each cutting site 17a of the sealing resin 17,

According to this invention, the heat-resistant
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general ly used to cut each cutting site 17a of the sealing resin_17.
According to this invention, the heat-resistant 11 3 April @ail 2000
pressure-sensitive adhesive tape 20 used in the above-described process
conprises: a base layer nmade of a polyimde resin; and a
pressure-sensitive adhesive layer with a thickness of 1 to 20 pm that is
made of an acrylic resin and has a storage elastic nodulus of 1.0X105 Pa
or nore at 200C. The heat-resistant pressure-sensitive adhesive tape 20 is

prelimnarily attach t.0 e ,lead fr 1Q and then heated jin the process
as descr i BE %8\7%9’“& iq%ﬁa&ﬁﬁv%saﬂﬁﬁe&ﬁﬁan@ glﬂ% @é’fﬁecaﬁaﬁﬂbﬁfl chi ps 15,
for exanple, heat curing is generally carried qut at a tenperature of
about 150PTeGLSHERMBIiIERS' D bagsdayeronadepbapolybnide resin; and a he step of
wi re bonding, for exanple, at a tenperature of about 120 to about 250C, it
can take presswgrsensitpvecadbesiwailnayenmith @ thickness ofid to@0gimg of al |

the sem conductor devices, if one lead frame is used to forma large
nunber of thatds omile pfardaciyle resie amab has «stodrage elagtiaimoduhss t o use a
tenperature at which the resin is sufficiently nelted. Such a tenperature

may be abofil.0¥507 Pdnolemore bt Q00HC. oThe héwt-eésiseant he heat -resi st ant
pressure-sensitive adhesive tape has to satisfy the required | evel of heat

resi st ancpresBugelsatsitiveedhesive thp6 20 e pheHmHRGIN! aféached to the
pressure-sensitive adhesive tape 20 will be attached is nmade of netal such
as copperieast fiazké 1P AnAOEEn HthtedCire tRE $1928863ld described above.
In the step of die-bonding the semiconductor chips 15, for example,
heat curing is generally carried out at a temperature of about 150
to about 200°C for about 30 to about 90 minutes. In the step of
wire bonding, for example, at a temperature of about 120 to about
250°C, it can take one hour or more per lead frame to complete the
_ bo.nding of all thé semiconductor devices, if one lead frame is used
- to form a large number of semiconductof devices. The resin
sealing step also has to use a temperature at which the resin is
sufficiently melted. Sucha te:ﬁperature may be about 175°C.
Uﬁder such conditions, therefore, the heat-resistant
pressure-sensitive adhesive tape has to satisfy the required level of
heat resistance.
| The lead frame 10 to which the heat-resistant
pressure-sensitive adhesive tape 20 will be attached is made of
metal such as copper as described abdve and therefore generally
-has a linear thermal expansion coefficient of about 1.8x10°% to
~about 1.9x10°5 /K. If the lead frame significantly differs from the

heat-resistant pressure-sensitive adhesive tape 20 to be attached
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has a linear thermal expansion coefficient of about 1.8X10-5 to_ _about 1.9x
10-5 /K If the lead frane significantly differs fromthe Al 2RYG st ant
pressure-sensitive adhesive tape 20 to be attached 12 3 April 2006 thereto
In linear thermal expansion coefficient, distortion caused by the

di fference between both thermal expansions may |lead to warping or peeling
of the tape when both are heated in the bonded state. Therefore, it is
preferred that the base | ayer of the heat-resistant pressure-sensitive
adhesi ve éa e ha ﬁﬂl i near thermal expansion coefficient close to that of
the | ead i °nfeﬂ meqr thermal exppasion ceeffigient, fistertion eausasd| yi ni de
resin wwth a linear thermal expansion coefficient of about 1.5x10-5to
about 2.bY thesdifferenge hetweenabeth thegmalmxpansions wray ead to

handl eability. Such a material is preferably used in this invention. The

| i near theanping oppesling ofcdlid tapatwhendiath are heated indthe bomded by

Ther no- Mechani cal Anal ysis (TMA) according to ASTM D696. Exanpl es of the
fil m madestaites u@herefory, it Beprefeired thhatdhe ags dbayén of BhePont - Toray Co.
Ltd.), Upilex (trade nane) (Ube Industries, Ltd.), and Apical (r) (Kaneka
Cor por at i meat-pesistant preesufbscmstiveaydhesive! ipd Bak-d Biehiraiermal '

pressure-sensitive adhesive tape 20 preferably has a thickness of 10 to
100 gm i rbx;?@x'i@i%rp&oéfﬁ&_ﬁﬁﬁ Blbs¥ t@ tAAE JTAHY 10 HdifleANALEFAlS’ ™5 Of good

handl eability. The adhesive |layer of the pressure-sensitive adhesive tape
For example, such a base material is a polyimide resin with
a linear thermal expansion coefficient of about 1.5x1075 to about
2.8x107% /K, ﬁhich can have a high workability and a high
handleability. Such a material is preferably used in this invention.
The linear thermal expansion coeffiéieni; herein is a value
determined by The.rme-Meéhanical Analysis (TMA) according to
ASTM D696.
Examples of the film made of such a polyimide resin include
Kapton® (Du Pont-Toray Co., Ltd.), Upilex (trade name) (Ube
: Industries, Ltd.), and Apical® (Kaneka Corporation) and the like.
The basé layer of the heat-resistant pressure-sensitive
adhesive tape 20 preferably has a thickness of 10 to 100 um in
terms of_ prevention of breékage or tearing and in terms of good
handleability.
The adhesive layer of the pressure-sensitive adhesive tape
20 should be elastic to some extent in terms of. pressure-sensitive
~ adhesion function. If the adhesive layer is too soft as a whole,

however, the lead‘frame',‘ to which the pressure-sensitive adhesive

_tape'is attached, can be insufﬁcienﬂy fixed due to the inhibition by
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20 shoul d be elastic to some extent in terns of pressure-sensitivg
adhesion function. If the adhesive |layer is too soft as a mﬁdﬁgﬂz Bfovever,

" the lead frame, to which the pressure-sensitive adhesive tape is attached,

can be insufficiently fixed due to the inhibition by 13 3 April 2006 the

el astic force of the pressure-sensitive adhesive layer in the step of
connecting the bonding wire. As a result, the contact bonding energy from
pressing can be danped, and failures can occur in the bonding step. In
order to prevent,.such bonding failures and,to ensure a sufficient adhesive
strength ?‘6? eg?%‘@‘é#f’mﬁ Eﬂ"er pressyresRensitive adhesive dager ju the stepr der to
ensure the perfornpnceﬁ I ch, woul d otherwi se be nutually contradictory,
the press?f sonaestingt em}m‘!#%wi&‘;‘/-erAﬁ%fas%ltoﬁhgec@l@ﬁtihon@mg us of
1.0X 105 Pa or nore, nore preferably 5.0X105 Pa or nore and has a

t hi cknesseRergy frpmpopreasingrenrp bef damped,and falupes cancoccungnithet hi s

i nvention. Such a pressure-sensitive adhesive |ayer can maintain a slight
cushi on bendingsbep. as a whol e so that the wire bonding can be
appropriately carried out in-a nore reliable manner. In the sealing step,
such a pressur dmsendet to predient stech hoerdinet faiRreanidtol @ surd Ai ckness can
provide a sufficient sealing performance. The storage el astic nodul us

herein i sswffidieat #ilpssive strafkth mq&ﬂe%ntfé%ltﬂedﬁsﬂﬁ%&kdiﬂ’"fﬁg a _
vi scoel astic spectroneter at a frequency of Hz and at a tenperature rise

rate of ddliflg stéf, BF3h- A5t BnsirESHY BeffOithinyés IHLH Wodlare ' s

peel ed

otherwise be mutually contradictory, the pressure-sensitive
adhesive layer has a storage elastic modulus of 1.0%105 Pa or more,
more préferabiy 5.0x105 Pa or more and h.';\s a thickness of 1 to 20
pm, more p:eferz;\bly 5 to 15 pm, accbrding to this invention. Such
a p_reésure-sensitive adhesive layer can maintain a slight cushi'on
performance as a whole so that the wire bonding can be

- appropriately carried out in a more reliable manner. In the sealing
step, such a pressure-sensitive adhesive layer with an appropriate
thiqkness can provide a sufficient sealing performance. The
storage elastic modulus herein is a shear storage elastic modulus
value determined with a viscoelastic spectrometer at a frequency
of 1 Hz and af a temperature rise rate of 5°C/min. |

The heat-resistant pressure-sensitive adhesive tape is peeled

off at any stage after the sealing step. If th§ pressure-sensitive
adhesive tape has a too strong adhesive strength, the peeling can
be difficult to achieve and in soﬁe cases, the molded resin can be
peeled off or broken by the tape_-peeling stress. Therefore, a

pressure-sensitive adhesive which has an adhesive strength
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of f at any stage after the sealing step. If the pressure-sensitjvs

adhesi ve tape has a too strong adhesive strength, the peeliﬁdﬂggﬁ 0%e
difficult to achieve and in sone cases, the nolded resin can be peeled off
or broken by the tape-peeling stress. Therefore, a pressure-sensitive
adhesi ve which has an adhesive strength 14 3 April 2006 stronger than
necessary to prevent the overrunning of the sealing resin would rather be
unpreferred. In this regard, after heated at 200C for one hour while being

attached tQ hnl - sensidive ive tape
prefer abléyﬂ'ﬁglgé g%&ﬁégfééggﬁ Eé%@ﬁeét@%ﬁﬁ??%ﬁ#%ﬁ&% o?&ﬂglg , hore
pr ef er abl QN Ldth or.less thr h_the agurenent according to
51 “Zoo2estn pPuId Frtie BanRtierfod. PR St segfrdr RRAT RN 66" havng
t he above,physical properties, i n-agrylic, .pressure-sensitjve adhesive,
whi ch carpﬁasélfg?r;ﬂ‘fﬁ/ é‘rawg‘&et Eﬁﬁg ag{%ﬁ’aﬁ:ﬂet&aﬁf‘f'ﬁﬁﬁ%ﬂﬁﬁf BtCsui tabl e
adhesion strength. For exanple, such an adhesive conprises an acrylic
copol ynerthe pressungysensifiveddhbesive tape praferably hasianndfesive cast al ky!
(meth)acryl ate. Exanples of the qlkgl (meth)acrylate include nethyl
( met h) acrstirgngthaf§i0 Nfdihpam width omlesy) mezre praforably &.0 N£39ny |
~(meth)acrylate, n-hexyl (nmeth)acrylate, 2-ethyihexyl (nmeth)acrylate,
i sooctyl xwmiwididy of dess throughythq measurempent accodding tondkSh) acryl at e,
and dodecyl (neth)acrylate. The acrylic pressure-sensitive adhesive having
a heat  Z0237.
A preferred example of the pressure-sensitive adhesive
having the above physical properties is an acrylic
pressure-sensitive adhesive, which can easily provide a suitable
storage elastic modulus and suitable adhesion strength. For
~ example, such an adhesive comprises an acrylic copolymer formed
by copolymerization of monomers including at least alkyl
- (meth)acrylate. Examples of the alkyl {(meth)acrylate include
methyl (meth)acrylate, ethyl (méth)acrylate, butyl (meth)acrylate,
- isoamyl (methjacrylate, n-hexyl. (meth)acrylate, 2-ethylhexyl
(meth)acrylate, isooctyl (méth}acrylate, isonohyl {meth)acrylate,
decyl (meth)acrylate, and dodecyl (meth)acrylate.
The acrylic pressure-sensitive adhesive having a heat
tesistance may contain an acrylic polymer formed by
copolymerization of a mixture of monomers including an imide
group-containing (meth)acrylate and alkyl (meth)acrylate.
These acrylic pressure-sensitive adhesives may each contain

an appropriate crosslinking agent. Eziamples of the crosslinking

agent include isodyanate-crosslinking agents, epoxy crosslinking
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resi stance may contain an acrylic polynmer formed by copolynerization of a
m xture of nononers including an am de group-containing (mat P9 ate and
al kyl (meth)acrylate. These acrylic pressure-sensitive adhesives may each
contain an appropriate crosslinking agent. Exanples of the crosslinking

- . agent include isocyanate crosslinking agents, epoxy crosslinking 15 3 April

2006 agents, aziridine crosslinking agents, and chel ate crosslinking
agents. The usage anount of the crosslinking agent is not particularly
limted, but {he cr sl inking, agent is preferably added in such an anount
as to protEeRts,agir mcm%@m gengﬁ, angd chalage caogslinkingving a
desired el astic nodul us. For exanple, such an amount is preferably 0.1 to -
15 parts BgeRks.ghth eipagpanennb of theocrasslinking agent dengitt . based on 100
parts by wei giht of the acrgllc polymer. In this invention, the storage

el asti ¢ npartioulanly ddmited, bubéhadirosstihinghagent és geeferably adgiedby addi ng
the crosslinking agent in a relatively large anmount. Alternatively, the

type of tiesuchosslambung @xgtoproduee yofficlentherosshiaking forethe
copolynmerization ratio, or the nolecular weight of the rrat erial may be

al tered, purposd oflavhisvinga désirdd dlastidmdotiim:e Fir efhiiple]Subhe
storage elastic nodulus. The acrylic adhesive may cont ai n any ot her

componentan JHOUBE prefesibt be1 tBTH e Hg”ﬁledye Pl plotedniyddi tives.

such as a plasticizer, a a pig and
1.0 to 10 parts by weight, based on 100 parts by weight of the

acrylic polymer.

In this invention, the storage elastic modulus at 200°C may
be adjustgd within the ;lesired range by adding the crosslinking
agent in a relatively large amount. Altei'natively, the fype of the
crosslinking agent, the type of the monomer, the copolymerization

| ratio, or thé molécular weight of the material may be altered, or a
filler may be added, for the purpose of adjusting the storage elastic
modulus. |

| The acrylic adhesive may confain any other component,

- Examples of any other componeént include a variety of additives
such as a plasticizer, a filler, a-pigment, a dye, an antioxidant, :and
an antistatic agent and the like. The above-describe& acrylic
pressure-éensitive adhesive has a relatively high heat resistance
and can easily provide an appropriate storage elastic modulus and
a suitable adhesive strength and therefore is preferably used in this

| invention. In addition, recoating including primer pretreatment
for the pressure-sensitive adhesive or back surface treatment of

the base material may be 'performed as needed,
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an antistatic agent and the |ike. The above-described acrylic, .
pressure-sensitive adhesive has a relatively high heat resiéggﬁegoognd can
easily provide an appropriate storage elastic nodulus and a suitable
adhesive strength and therefore is preferably used in this invention. In
addition, recoating including primer pretreatnent for the
pressure-sensitive adhesive or back surface treatnent of the base materi al
may be perforned as needed. 16 3 -April 2006 The inventive heat-resistant

pressure-sensi tjye .adhesive, tape for use in the inveptiv rpcess
conprises the btl & imﬁé&“é‘?\&eaiﬁgsgw : E“ﬁﬁsé’s,rﬁﬁeél%ig‘ﬁ ?‘&bgs'ﬁfﬁesi ve | ayer
as descriped gbove. . The heat-resi stant pressure-sensitive adhesive tape
may be atdRfftusg imthe daventive:proeess samprises thebase layeapdor  neans
or nmethods using a heat |lam nator, hand roller, press roller nmay be used
in the stipe aerglicprassyreriensitiver adhesiie layareas deseribed aboveadhesi ve
tape. Cenerally, a nmethod using a press roller is wdely-used in attaching
t he tape Thetheat-resistantpressurasessitive adhasivedapedmalyf bets of this
i nvention are specifically shown in the exanples below Exanple 1 A
pol yi m deattalcimed td thetleiadkfranse ain®a any(dGapditign,) 140 riety dfont - Tor ay
Co., Ltd.) was used, as a base material. The polyimde filmhad a |inear
ther mal * emeains on mothods usihg of héabladlinatbe, Bafy fdlidr, Preswirollieras
obt ai ned by neasurenent at a ,

may be used in the step of attaching the heat-resistant

pressure-sensitive adhesive tape. Generally, a method using a

press roller is widely used in attaching the tape to the lead frame.

EXAMPLES

| The'features and effects of this invention are specifically
shown in the examples beiow.

Example 1 ‘

A polyimide film with a thickness of 25 pm (Kapton®100H,

Du Pont-Toray Co., Ltd.) was used as a base material. The
polyimide film had a linear thermal expansion coefficient of
2.6x1075 to 2.8x1075 /K, which was obtained by measurement at a
temperature rise rate of 10°C/min between 100°C and 200°C. An
‘ aérylic copolymer was used, which was composed of 100 parts by '
weight of a butyl (meth)acrylate monoiner ahd 5 parts by weight of
a (methjacrylic acid monomer. To 100 parts by weight of this
copolymer was added 2 parts by weight of an epoxy crosslinking
agent (Tetrad-C, Mitsubishi Gas Chemical Company, Inc.) to form

an acrylic 'pressui'e-sensitive adhesive, A pressure-sensitive
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tenperature rise rate of 10C/ m n between 100C and 200C. An %tr% 6{36
copol yner was used, which was conposed of 100 parts by V\Bla £ but yl
(meth)acrylate nononmer and 5 parts by weight of a (neth)acrylic acid
nmononer. To 100 parts by weight of this copolynmer was added 2 parts by
wei ght of an epoxy crosslinking agent (Tetrad-C, M tsubishi Gas Cheni cal
Conpany, Inc.) to form an acrylic pressure-sensitive adhesive. A
pressure-sensitive 17 3 April 2006 adhesive |ayer of the acrylic
pressure-sensitive adhesive with a thickness of 10 mwas forned on the
base nat @dhesive lagemaf the acrylisi pressurprsensitivesadbesivewitihasi ve t ape.
The pressure-sensitive adhesive had a storage el astic nodulus of 9.0x105
Pa at 20Cthickmiess afal0¢imavas dopmed anuthebasevnateriakile forma@ret ri c
Scientific F. E. Ltd.) at a frequency of 1 Hz at a tenperature rise rate
of 5C ni rhedt-resistant plreﬁntesen{siﬂiva athgdive taipee dTh&. 9 M® in a shear
storage elasticity node. The - pressure-sensitive adhesive tape was heated

at 200C fpmressatetseuisitiviel Adhesiveghatitaskerhgoehsticimbdatusiofel plate. The
tape was then neasured for adhesive strength according to JI'S Z0237. The

measur ed GIYXID5VRa Sit' 2000, Witich: wablobidiftd Wy easi@ment with st ant
pressure-sensitive adhesi ve tape was attached to an outer pad side of a

copper | ooREly AtkedittPic BRIGATC ROWE. A6 )RER RlediRthoy bF ISH2/8E aand which
had a 4 by 4 nmatrix for 16-pin side type N. Sem‘condUctor chips were,

bonded t Gelfifer SRR LY Satk P PRI With Parkliél pidted Wi a@d:ﬁ%le
size of 7.9 mm¢ in a shear sforage elasticity mode. The
pressure-sensitive adhesive tape was heated at 200°C for one hour
while being attached to a stainless steel plate. The tape was then
measured for adhesive strength according to JIS Z0237. The
measured adhesive strength was 0.3 N/19 mm width.
The heat-resistant pressure-sensitivé adhesive tape was
-attached to an outer pad side of a copper lead frame whose
terminal potions were piated With's-ilver' and véhich had a 4 by 4
 matrix for 16-pin side type'QFN. Semiconductor chips were.
bonded to the respective die pad portions of the lead frame using
an epoxy phenol-based silver paste and fixed by curing at 180°C for
about one hour, |
The lead frame was then vacuum-sucked frofn the
heat-resistant pressure-sensitive adhesive tape side to be fixed on a
heat block heated at 200°C. The peﬁpheral portions of the lead
| frame were also held by a wind clamper. The semiconductor chips
were then subjected to wire bonding with a 25 pm¢ gold wire
{(GMG-25, Tanaka Precious Métals) in a 115 kHz wire bonder
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an epoxy phenol -based silver paste and fixed by curing at 180C flgg gbout

one hour. The lead frame was then vacuum sucked fromthe hedtPHedPRt ant
pressure-sensitive adhesive tape side to be fixed on a heat bl ock heat ed

at 200C. The peripheral portions of the lead frame were also held by a
wind cl anper. The sem conductor chips were then subjected to wre bonding
wth a 25 gm~ gold wire (GM525,.Tanaka Precious Metals) in a 115 kHz wire
bonder 18 3 April 2006 (UTC- 300BI super, Shinkawa Ltd.) under the condl tions:

bel n . Fir bopdi n
o eosur e: (GHECS0BPIkoBE SHiEaE FOIT Hilder' B SPARRIn bt oK 7 v
bond bon ressure: 80 g
Uf?rers]gn?gg+ht3§’r?§ﬁ]9nﬁ:ﬁ?wé o %'thgﬁ d’“@g{?‘ ; SecoEd bondi ng ed |

l i cat 8 Thereafter t he sem conductor chips were sealed in
gﬁpebgiyl O;@t& Eﬁgq@g&?ﬁ{m@% Nitto Denko Cor poB& gon) using a nol ding
machi ne (I\/bdel Y-series, Corporation). The nolding was carried out -

under the fOltraspnie B%?ﬁﬂﬁiitﬁrisl they Gicst hosiling:f or $5%0Wds, an inj ection
time of 12 seconds, and a curing tinme of 90 seconds. The heat-reS| st ant
tape was t Howspdenstingrappieatiomtimenol d curing wi® fmsecher carried out at
175C for about 3 hours for the purpose of sufficient curing, a dicing saw
was used tcSmnd bonding pressure: 80g

Ultrasonic mtensity in the second bpnding: 500 mW
‘Second bonding application time: " 8 msec
' Thereafter, the semiconductor chips were sealed.in an epoxy
sealing resin (HC-300, Nitto Denko Corporation) using a molding
machine [Model—Y—series, TOWA Corporatioﬁ). The molding was
carried out under the following conditione: 175°C, preheat for 3
seconds, an injectio-n time of 12 seconds, and a curing time of 90
" seconds. The heat-resistant tape was then peeled off. After
posf-moid curing was further carried out at 175°C fo;‘ about 3 hours
for the purpose of sufficient curing; a dicing sew was used to cut
the sealed body inte‘individual QFN type semiconductor devices.
The resﬁlting QFNs had no overrunning of the resin, and the
- respective steps including the wire bonding were smoothly carried

out without troubles

Example 2
The process of Example 1 was used to form QFN type -
semiconductor devices except that the pressure-sensitive adhesive

layer of the heat-resistant pressure-sensitive adhesive tape had a
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t he seal ed body into Individual QFN type seni conductor devi §§@ﬂ55§6 '
resulting QFNs had no overrunning of the resin, and the re | st eps

I ncluding the wire bonding were smoothly carried out without troubles.
Exanpl e 2 The process of Exanple 1 was used to form QFN type sem conduct or
devi ces except that the pressure-sensitive adhesive |ayer of the

heat - resi stant pressure-sensitive adhesive tape had a 19 3 April. 2006

t hi ckness of 15 m The resulting QFNs had no overrunning of the resin, and

the res ' [ udi ] | r nmoot hl ri ed out
w thout |t PSeieueRE 1eifik S e reBulling GG BRI Svorkianing Eiatﬁlggm 2
heat - r esi t - |t hesiue tape except that the addition
amount o e 228 E8 FeSpEFRY st T8 A i E’Bmi‘&ﬁg‘z The
resulting.ta ad a storage glastic mpdul us of 2. Ox105 Pa at and an
adhesive%‘ﬂ”gﬁ&ﬁﬂ"&“’fdﬁﬂf‘ Vi tlgogﬁﬂﬁﬁdth after heated at 200C. The
pressure-sensitive adhesive |ayer of the tape had a thickness of about 5
m The heat-resistant pressure-sensitive adhesive tape was then attached
to the outer pad side of the copper |ead frame as used in Exanple 1, and
the seni d5%aBRIS3 chips were bonded under the same conditions. The |ead

frame was then vacuum sucked fromthe heat-resistant pressure-sensitive
adhesi ve tape sThe precessiafi@sample haws useditohfamad heatdesistant

- pressure-sensitive adhesive tape except that the addition amount
.of the epoxy crosslinkihg agent was 0.5 parts by weight. The
resulting tape had a storage elastic modulus of 2.0x105 Pa at 200°C
and an adhesive strength of about 2.5 N/19 mm width after heated
at 200°C. The pressure-sensitive adhesive layer of the tape had a
thickness of about 5 pm. The heat-resistén_t pressure-sensitive
-adhesive tape was then attached to the outer pad side of the
copper lead‘ frame as used in Example 1, and the semiconductor
~chips were bonded under the same conditions. The lead frame was
- then vacuum-sucked ffom the heat-resistant pressure-sensitive
| adhesive tape side to be fixed on a heat block heated at 200°C.
The peripheral portions of the lead frame were also held by a wind
clamper, The semiconductor chips were then subjected to wire
‘bonding with a 25 pm¢ gold wire (GLD-25, Tanaka Precious Metals)
‘in a 60 kHz wire bonder (MB-2200, Nippon Avionics Co., Ltd.) under
the conditions below. It took about one hour to complete the
bonding.
First bon_cling pressure: 30 g
Ultrasonic intensity in the first bonding: 25 mW
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The peripheral portions of the |ead frame were also held by _a “Aﬁﬂ

cl anper. The sem conductor chips were then subjected to wi r @ AINg pﬂg wth
a 25 n gold wire (G.D 25, Tanaka Precious Metals) in a 60 kHz wire bonder
(MB- 2200, Ni ppon Avionics Co., Ltd.) under the conditions below It took
about one hour to conplete the bonding. First bonding pressure:30 g
Utrasonic intensity in the first bonding:25 nW20 3 April 2006 First
bondi ng application tinme: 100 nmsec - Second bondi ng pressure:. 200 g

U trasonicgdsntensity in t second bondi ng: 50 mwW cond bondi ng

appl i cat i J‘Fﬁﬁ?né%“m@qﬁ?ﬁ@&r € the seni cond@ﬁcﬁ“s@ﬁi ps were seal ed -
I n an epox sea) {ng resin (HC-300, Nitto Denko Corporation) using a .
nol di ng né%qﬁ t’ﬁ%@éﬂg\mﬁﬂ‘ég% TOWA Cor por at i o@go'ﬁe mol di ng was
carried out_under the follow ng conditions: 175C, preheat for 40 seconds,
an i nj ect | SHtrasanigrintensityeinthe second handing:t i%@ wW 120 seconds. The
heat -resi stant tape was then peeled off. After post-nold curing was
further caﬁﬁcedld)gondﬁngmﬂﬂittaﬁoabtiunes hours foBOthsepur pose of
sufficient curing, a dicing saw was used to cut the sealed body into

i ndi vi dual QFN Tlyexeafter, dhredsenicotehiictes.chipsewens sealetd ifFs epostyno
overrunning of the resin, and the respective steps including the wre
bondi ng veedimgeeshi (HCB00sWitts Derikd Qdrporatidusing a molding
machine (Modeldi’-series, TbWA C‘orporation). The molding Wés-
carried out under the following conditions: 175°C, preheé\t for 40
seconds, an injection time of 11;5 seconds, and a curing time of
120 seéonﬁs. The heat-resistant tape was fhen peeled off, A_i‘ter
_ post—niold curing was further carried-'out at 175°C for about 3 hours
for the purpose of sufficient curing, a dicing saw waé used to cut
E the sealed body into ihdividual QFN type semiconductor devices.
The resuiting QFNs had ﬁo overrunning of the resin, and the

respective steps including the wire bonding were smoothly carried

out without troubles.

Comparative Examplé 1

' ‘The process of Example 1 was used for investigatioh exct-apt
that the base layer of the tape was a high density polyethylene film
(with a thickness of 25 pym and a linear thermal expansioﬁ
coefficient of 15%1075 /K). At the time of the cure heating in the
step of mounting the semiconductor chips, significant wrinkles and
partial peeling were produced in the tape. In the molding step,

the tape was not able to suppress the overrunning of the resin at
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Conparative Exanple 1 The process of Exanple 1 was used for . inv ?h' ation
except that the base layer of the tape was a high density Bdﬂ?ﬁ @ ene
film (wth a thickness of 25 pmand a |linear thermal expansion

coefficient of 15x10-5 /K). At the time of the cure heating in the step of
mounting the sem conductor chips, significant winkles and partial peeling
were produced in the tape. In the nolding step, the tape was not able to
suppress the overrunning of the resin at 21 3 April 2006 all. Conparative
Exanpl e 2 ;Jhe process of Exanple 1 was used for investigation except that
the presstire-sensitive adhesive tape was conposed of a polyester base
material and a 50 pmthick pressure-sensitive adhesive |layer of a silicone
based pressure-sensitive adhesive, which provided an adhesive strength of
about 7 NL 19 mmwidth after heated at 200C. As a result, nost of the
wires wereomparadive Fxample 2onded in the second bonding due to the
cushion of the tape, and bonding failures frequently occurred.in the

bondi ng step. TheprocesspbExpoplent wis ushd foxpnveistigation esmeiptng st ep,
the l|ead frane becane deformed by the stress, and part of the sealing
‘resi n wastldtsthe pressuné senSitiveraihewivedane was dompusedesfaof Exanple 1

was used for investigation except that a silicone based pressure-sensitive
adhesi ve pélytesher basetmiatgeial and a 50 um thick pressure-sensitive '

adhesive layer of a silicone baséd pressure-sensitive adhesive,

which provided an adhesive strength of about 7 N/ 19 mm width

after heated at 200°C. As a result, most of the wires were not

sufficiently bonded in the second bonding due to the cushion of

the tape, and bonding failures frequently occurred in the bonding

step. In the step of peeling off the tape after the sealing step, the

lead frame became deformed by the stress, and part of the sealing

resin was also peeled off,

Comparative Example 3

The process of Example 1 was used for investigation except
that a silicone based pressure-sensitive adhesive that had a storage
‘elastic modulus of 1.1x10% Pa at 200°C was used to form the
pressﬁre-sensitive adhesive Iayér with a thickness of 30 pm, In
the bonding step, most of the wires were not sufficiently bonded
due to the cushion of the tape, and bonding failures frequently

occurred.
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el astic nodul us of 1.1x104 Pa at 200C was used to formthe 19
pressure-sensitive adhesive |layer with a thickness of 30 pm3 ArPﬁ‘ P?u%

bondi ng step, nost of the wires were not sufficiently bonded due to the
cushion of the tape, and bonding failures frequently occurred. 22 3 April
2006 WHAT IS CLAIMED I'S: 1. A nethod for manufacturing a sem conductor
device, conprising the steps of: nounting and bondi ng sem conductor chips
onto die pads of a nmetal lead frane having an outer pad side to which a

heat - r esi r eSSUE L5 sitive adhesive tape is attached; wiring a

bondi ng m&%\/\é@m erm nati on of said lead frame and each:

el ectrode pad on said sem_conductor_ chi ps; sealipg sem condqucior chips in a
seal ing resin fﬂonﬁdﬁ&t Pﬂef%rem&"d{fﬁpﬂ:ﬁﬁﬁ’f&@ %eéHF‘g‘h‘lgBW‘i £¥G%di vi dual
sem conductor _devices, wherein said heat-resistant pressure-sensitive
adhesi ve eap@risingthe steps Bfse | ayer made of a polyinide resin and a
pressure-sensitive adhesive layer with a thickness of -1 to 20 m that is
made of an acr ynosnting andhbonding semicompducter chips omtosdieopads afeast

1.0x 105 Pa at 200C. 2. The nethod according to Claim1, wherein if said
heat - r esiss meetaldeadsframe dasiing \eo aditesipaad sithe toswhich ad at 200C

-heat-resistant pressure-sensitive adhesive tape is attached;
wiring a bonding wire between each _terminatioh of said lead
. frame and each electrode pad on said semiconductor chips;
sealing semiconductor éhips in a sealing resin from one side;
and
| cutting the sealed body into iﬁdividual semiconductor
devices, wherein
sai& heat-resistant pressure-sensitive adhesive tape
comprises a base layer made of a polyimide resin and a
pressure-sensitive adhesive layer with a thickness of 1 to 20 pm _
that is made of an acrylic re_sin and has a storage elastic modulus
of at least 1.0x105 Pa at 200°C. |
2. The method according to Claim 1, wherein if said
heat-resistant pressure-sensitiire adhesive tapé is heated at 200°C
for one hour while being attached t6 a stainless steel plate, it will
“have an adhesive strength of at most 5.b N/19 mm width.
3. A heat-resiétgnt pressuré-seﬁsitive adhesive tape for use
in the method according to Claim 1, comprising:
# base layer made of a polyimide resin; and

a pressure-sensitive adhesive layer with a thickness of 1 to
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for one hour while being attached to a stainless steel pl atg,ﬂiﬂi b\@{l have
an adhesive strength of at nost 5.0 N 19 mmw dth. 3. A he AR EPG on¢
pressure-sensitive adhesive tape for use in the nethod according to Caim
1, conprising: a base |ayer nade of a polyimde resin; -and a
pressure-sensitive adhesive layer with a thickness. of 1 to 23 3 April 2006
20 mthat is nade of an acrylic resin and has a storage elastic nodul us of
at least 1.0x 105 Pa at 200C. 4. The tape according to Claim3, wherein if

said tape,LsS ated at 200C for o houy whi being attached to a

st ai nl essze)é'l”é&?‘aﬁllét’@,a & ofhiam a °£ﬁs{§Hﬁ€'§! ﬁﬁsﬁ ?E‘h"g"ﬂ? @,gsgife nost 5.0 NI
19 mmw-dth, 5. net hod of usisn a heat-resistant pressure-sensitive :
adhesi ve masulus afat leagt h@‘%@eg§ af 280fGehi ng sai d heat-resi stant

pressure-sensitive adhesive tape to an outer pad side of a netal |ead
frame; and usify shhe tapejaceardingte Glaim Semheanedudf saiddapeds conpri sing
a sem conductor chip and a sealing resin in which said sem conductor chips
are seal diedtestad 200°CHEor anerbour schile hedngrattached tprestainkessensi ti ve
adhesive tape conprises a base |ayer nmade of a polyimde resin and a
pr essur e-steed iplate iddhil have apadhediestrbhgkhasfSabindst 5.@N /M9 hat i s
made of an acrylic resin and has a storage elastic nodulus of at |east
1. 0x105 HRamtwilthC. .
5. A method of using a heat-resistant pressure-sensitive
-adhesive tape, comprising the steps of:
attaching said heat-resistant pressure-sensitive adhesive
tape to an outer pad side of a metal lead frame; and
using said lead frame to form a semiconductor device
comprising a semiconductor chip and a seéling resin in whieh said
- semiconductor chips are sealed from one side, wherein
said heat-resistant pressure-sensitive adhesive tape
-comprises a base layer made of a polyimide resin and a
pressure-sensitive adhesive layer with a thickness of 1 to 20 pm
‘that is made of an acrylic resin and has a storage elastic modulus
of at least 1.0x105 Pa at 200°C.
6. The method according to Claim 5, wherein if said
pressure-sensitive adhesive tape is heated at 200°C for one hour

while being attached to a stainless steel. plate, it will have an

adhesive strength of at most 5.0 N I 19 mm width.
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6. The nethod according to Caim5, wherein if said pressu??ﬁgﬁggbélve
adhesi ve tape is heated at 200C for one hour while being a

stainless steel plate, it will have an adhesive strength of at nost 5.0 N'
19 mmwi dth. 24 Method for Manufacturing Sem conductor Device and
Heat - Resi st ant Pressure-Sensitive Adhesive Tape for Use Therein ABSTRACT A
met hod for manufacturing a sem conductor device of the present invention,
conprises the steps of nounting and bondi ng semnm conductor chips onto die

pads of a met a'Méﬂi’«S’dffBﬁ'Mahﬁ‘féé‘ﬁxﬁﬁﬁ S&&?&oﬁaﬁcibf’béﬁcﬁ@gﬂ‘vﬁri g a

heat -resi stant pressure-sensitive adhesive tape is attac

pad o t nHCRERETHARY Efoanisc el Adteiun ditet oL gL RRPSIA Col T g

resin fromone side; and cutting the seal ed body into individual
seni conduct or devices. In this i fABHIRACT: he heat-resistant
pressure-sensitive .adhesive tape conprises a base |ayer nade of a
pol yi mi de resi A mrethosl foresmnwfactusing acsadbosndactoy devieé bf dhiehi ckness
of 1to 20 m that is rradle of an acrylic resin and has a storage el astic.
modul us . ppésént iRvehtibi)colipRisds tie dtepQ Y moliting and bonding
- semiconductor chips onto die pads of a metal lead frame having an
outer pad side to which a heat-resistant pressure-sensitive
adhesive tape is attached; wiring a bonding wire between each
termination of the lead frame and each electrode pad on the
-semiconductor chips sealing semiconductor chips in a sealing resin -
from one side; and cutting the sealed body into individual
semiconductor devices.
In this invention, the heat-resistant pressure-sensitive
- adhesive tape comprises a base layer made of a polyimide resin and
‘a pressure-sensitive adhesive layer with a thickness of 1 to 20 um

that is made of an acrylic resin and has a storage elastic modulus

of at least 1.0x105 Pa at 200"0.'

FIG. 1
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