1 ADHESI VE SHEET FOR PRODUCI NG SEM CONDUCTOR DEVI CE, SEM CONDUCTOR

DEVI CE THEREW TH, AND MANUFACTURI NG METHOD THEREFOR 5 BACKGROUND OF THE
| NVENTION Field of the Invention The present invention relates to an
adhesi ve sheet which nay be used for Jranuf act uri ng sem conduct or
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of sem conductor devieeRCONISUCTORDEYIARCTRERPMTAANDLC as QP etc.,
t he adhesive sheet of the present i1nvention is strippably adhered to

| ead frames or wiring DMANGFACTIRINGMETHOE BHEREFOR Japanese Pat ent
Application No. 2003-378118, filed Novenber 7, 2003, the content of
which is incorporated herein by reference. 15 Description of Related Art

Receptly, there is dem”ﬁaﬂkﬁ{%gﬁlﬂfﬁlﬂ)%ﬂiﬁcﬁiﬁﬁﬂdﬁrts at high density,

and for mniaturizing a y i'ntegrating electronic parts

consti t ytitladhfehekiveadc devi ces, as el ectronic machi nes such as portable
personal conputers, portable tel ephones, etc., which are to be
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Her ei naffifyrity iec1intdd diEIaphndsb Pa®BOApRRKtoh NG, PEIIDTR I B) fileB @losenibent,i onal
QFN is explained referring to FIGS." 5A to 5D. FIGS. 5A to 5D show

sect i onad003| hasontentPiwhigh is ineorportidchentin baefcr@cer e, which is cut
perpendicularly with respect to the nounting surface of sem conductor
device of a lead frame. First, as shown in FIG 5A the |ead 30 frane 120

havijgg ap@cHbabh byRelatedeys conduct or devi ce nounting parts (die-pad
portion) 121 and a | arge nunber of |eads 122 provided. al ong the

periphery of tResesdyitberadudenmnd fgemovetingelpeironic patisiat highi densisy apd {95 on)
N e e
heat - r esd|edtihic RasEnéPdueh agbortdble hesomd compites, pottatdd tetephayes ett] which
adher ed. areN?(;( i[)e’ m?r?iaturized, made thinner, and made multifunctional. Under these
20  circumstances, face-mount type semiconductor devices, called a “CSP”, i.e., Chip Size
Package are the focus of attention, instead of QFP (Quad Flat Package) and SOP (Small
Outline Package). In CSP, and especially in QFN (Quad Flat Non-lead)is mainly used
suitably as a low-number-of-terminals-type semiconductor device having 100 or fewer
pins, because a QFN (Quad Flat Non-lead) can be manufactured by the manufacturing
25  technology for conventional semiconductor devices.

Hereinafter the outline of the manufacturing method for the conventional QFN
is explained referring to FIGS. 5A to 5D. FIGS.5A 1o 5D show sectional views of QFN in
the middle of manufacture, which is cut perpendicularly with respect to the mounting
surface of semiconductor device of a lead frame. First, as shown in FIG 5A, the lead

30 frame 120 having a plurality of semiconductor device mounting parts (die-pad portion)
121 and a large number of leads 122 provided along the periphery of the semiconductor
device mounting parts (die-pad portion) 121 is prepared, and then onto a surface of the

lead frame 120, the adhesion sheet 110 having the adhesive layer 112 and the



shown in FIG 513, the sem conductor device 130 is nounted on each of
sem conduct or device nounting parts 121 of the lead frame 120, the

sem conductor devices 130 and the leads 122 of the |lead franme 120 are
connected respectively through the bonging wire 131, 5 and the

sem conduct or devices 130, etc., are sealed with the nolding resin 140.
Next, akeabfesiMtartbadd matefisl 11t formethasiheadbésbetlajerd 12 3s adhergdpe Next,am t he
|l ead frame 120 to obtain the QFN unjt on which a pluraljty, of QFN 150
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stripped fromthe lead frame. There are the follow ng problens with this
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the same™plané as shown in FIG 5A, and as a resu as shown in FIG 6A,
t he bot NonH06-18%27.1 ead frane 12 (external connecting termnal side at

the tinme of mopynting i a W rij.ng.,bqgard tc.). 1S position t he sane
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FIG 5D fromthe nethod of the illustration right, and shows signs that

t he | eadpbssible g ahipdetomatess, dnjerder 1 swppress eecnrreneeaf what is ¢abled "gdhspige of

t he ad whjch . s an external. connecting t.erplnal | ected
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the casesjet i &5¢ 1044 Ranie. Thige Reakicifollsiviigy Sroblas, withithis30
soldering is to be nade with respect to the | ead surface |ocated on the

pl ane oncomventiondl @dhesiingibaet. resin bottomis located. In addition,

strictly speaking, it . I_bl . Rar ' ] respect to
the | ead ex_pos&&F&%f%%glﬁg_g&gﬁﬁ%%@waﬂeéﬁgﬁq %ﬁ%@%&ﬁgamé&to form
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plane as 3 the nolding resin bottom that is used as an external

connd@t i the leadsriugh that bpthdhe susfacy of the adhesive layer and the bottom of the lead frame

are on the same plane as shown in FIG. 5A, and as a result, as shown in FIG. 64, the

bottom of the lead frame 12 (external connecting terminal side at the time of mounting in
a wiring board, etc.) is positioned on the same plane with respect to the bottom of the
molding resin 140.

25 In addition, FIG. 6A is a figure which shows the conventional QFN shown in
FIG. 5D from the method of the illustration right, and shows signs that the lead has
arranged in predetermined pitch. That is, the tip end of the lead which is an external
connecting terminal cannot be projected from a molding resin surface in the conventional
QFN. In such a QFN, in the case of being mounted on a wiring board using solder, the

30 soldering is to be made with respect to the lead surface located on the plane on which the
molding resin bottom is located. In addition, strictly speaking, it is possible to perform
a soldering with respect to the lead exposed to the side surface when dicing the QFN unit

to form QFN respectively. However, it is the lead mainly located on the same plane as



this is referred to hereafter. When the solder balls 160 are applied to
QFNI 50 shown in FIG 6A, as shown in FIG 6B, the solder balls 160 are
adhered only to the |l ead 122 bottomrespectively, and 5 the solder balls
160 form an approxi mate 2-di nensi onal ¥ ace-bonding. Therefore, the
conventional QFN has a relatively | ow nounting strength when nounted on
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Moreover, in the resin molding process at the time QFN manufacture, resin

20  molding of the semiconductor device is performed at a pressure of 5-10 GPa and heating

at 150-200°C
Therefore, the adhesive layer of the adhesive sheet is exposed to a high

temperature, such that the adhesive hardness (adhesive strength between the adhesive
layer and the lead frame) declines relatively, and furthermore, a phenomenon called

25  "mold flash", in which the adhesive layer is stripped partially from the lead frame and
molding resin invades and adheres to the bottom side of the lead or the semiconductor
device mounting portion since the pressure of molding resin is applied occurs, and hence

a poor product might be produced.

30 SUMMARY OF THE INVENTION
In view of the above-mentioned situation, the present invention was made. That
is, it is an object of the invention to provide an adhesive sheet for producing

semiconductor devices, which has neither mold flash nor risk of adhesive residue



can increase the nmounting strength to the wiring board of the

sem conduct or device of the QFN and the |ike and the nounting
reliability. Morreover, it is another object of the invention to provide a
sem conductor 5 device and manufacturipg nethod therefor, which has
neither nmold flash nor risk of the adhesive residue remaining in
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sheet for manufacturing a se uctor device present 1nvention
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board, for, 15 manufacturing a sem conductor deyice, conprising an
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| ayer fumohetingrelabiling a t hernopl astic resin (c). As the strippability

i mparting conmpgpent (b), silicone oil ,is preferred. Noreover, the 20
adhesi ve | ayer 1P¢ EWVERtQE 9f the Riesent dnvention thoronehly yeseagchediia selve dhec onponent
(b) i chrdis. ' it ng: ' ) or both
e Ther a2 BORTIE plobiGRC R iyl O RAITAG shildiveShtds b

Fur t her nomaapfacturing spmidoaductor ddvides,tdwemitondoctor dévicq gad amdiubfgtiringl 50- 250C
after heat mn% of the above adhesive |ayer be not |less than 1 Mra.

Pr ef er abPf! e ahove heat-resistant base material is a

heat -resi st ant ﬁ@g&lﬁsf%'sﬁéﬂ % ﬁ&ﬁ?&%@%{xﬁﬂéﬂ&&% dEﬁH?SfE‘) ﬁitggji-é‘seﬂic hot

| ess than 150C and a coefficient o expansion o ppm C, or
a net al | invehtdn ishbe/adigsiae sheet Sirippably adlieredter avighd Eraperng iaoviniog bbardDfappnt C.
Morepyver, it.is desirable . that the protection filmbhe formed on the

surf ite BIADPHAGHurng semicanduciat device, Porpasing.an adhesive daysn op oae sytacke
surface giirefiahld ahlR-RANE BABGRIARS wiRheih BCldnkSivaRRb Sfhaibd a ShoUl d. De

noted that, the neasuring conditions o "storage no s" in this
speci f i cthenoosetiing resia (ekqided stappability Whpérting cEopomdre §6). bel ow. The adhesi ve
sheet for mnuﬁgﬁ?t%{a I n gbéem' gg?;rj tor.d grl ce&?f t he (r) ﬁgszntr ) .
invention is t s R4t Ellicim=ion a3 PN or a
Wi ring bagarRe sthigpability imparting component (b), silicone oil is preferred. Moreover, the
20  adhesive layer preferably contains the strippability imparting component (b) which is
chemically bonded with the thermosetting resin (a) or both the thermosetting resin (a)
and the thermoplastic resin (c).
Furthermore, it is preferred that the minimum storage modulus in 150-250°C
after heat curing of the above adhesive layer be not less than 1 MPa.  Preferably, the
25  above heat-resistant base material is a heat-resistant resin film having a glass transition
temperature of not less than 150°C and a coefficient of thermal expansion of 5-50 ppm/°C,
or a metallic foil having a coefficient of thermal expansion of 5-50 ppm/°C.
Moreover, it is desirable that the protection film be formed on the surface of the
above heat-resistant base material opposite to the surface on which the above adhesives
30 layeris applied.
It should be noted that, the measuring conditions of the "storage modulus" in
this specification will be explained in "Working Examples" below.

The adhesive sheet for manufacturing a semiconductor device of the present



manuf acturi ng a sem conduct or devi ce, conprising an adhesive |ayer on one
surface thereof and a heat-resistant base nmaterial, wherein a part of

t he adhesive |layer enters into gaps fornmed on the lead frane and/or the
Wi ring board upon being adhered to theslead 5 frane or the wiring board.
Preferably, the thickness of the above adhesive layer is not |less than 6
m cr onet pkentichiid Y £Ihesied sheet HBpASHIE alilkPeblRoflead REmMERR Y MaAFhE bodtd, Rr

sem conductor device of the present invention is constituted so that the
above adhesufaeunagersemmoadmtommcﬂ tmnyaapm sradhssive tayehen baaisurfacame or
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the tip desct ofithé presentiinveneion s sunstitateddso thattheabuve atlhesivedayerrentend intb ar e
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The met ho AU actyr ng a sem conduct or eV| ce o e present
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Wi ring boar mount I ng sem co uctor elements on the sem conduct or
mount i n gtenpumﬂs ang at least bpe sericahductar@lamsat mowetedami tb@ seoiconducirenent s
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20 semiconductor device in its thickness direction, is referred as “the bottom” of the

molding resin.
The method for manufacturing a semiconductor device of the present invention
includes the steps of: adhering strippably the above adhesive sheet for manufacturing a
semiconductor device to a lead frame or a wiring board having semiconductor mounting
25  portions such that a part of an adhesive layer enters into gaps formed on the lead frame or
the wiring board; mounting semiconductor elements on the semiconductor mounting
portions to electricaily connect the semiconductor elements with external connecting
terminals of the lead frame or the wiring board; sealing the lead frame or the wiring
board and the semiconductor elements with a molding resin; and stripping the adhesive
30  sheet for manufacturing a semiconductor device from the lead frame or the winng board.
Since the adhesive sheet of the present invention is excellent in strippability from the
lead frame or the wiring board of the adhesive layer, if the semiconductor device of a

QFN and the like is manufactured using this, there will be no possibility that the adhesive



Furthernore, since a part of the adhesive |ayer can enter into the gaps
formed on the lead frane or the wiring board, if the sem conduct or
device of a QFN and the like is manufactured using the adhesi on sheet
for manufacturing a sem conductor devige of the 5 present invention upon
bei ng adhered to the lead franme or the wiring board, there is no

possi bi | wilyrelnkadg, nold flash will occur in the sealing process using the
nol ding resin.  Mbreover, since the tip_end of the external caqnnecting

terminal is prbythermare; sinae & part gbthsiadhesiveslerensan enter into thecgaps foymsd on

applied to.t ext er pal_.connect.i termnal Jin - dj | I I n
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previously,.by the exi nce,of the. external connectingt.ermnal of
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remal ni ng upon manuf acturing, high nounting strength to the wring board,
etc., and an bxadditiemsines thetgapderwdenahs winng baardspetsy pad semppmdyctor

DESCRI PTI.ON OF THE DRAW NGS 25 FIG 1 s schemnt §.C SS : [ of the
adhesi ve d%‘ﬂ‘éee’tml’ﬁ Pﬂﬁﬁ'g% r“f'ﬂ&neg ComPAeL IR B %gjlﬁ lyd Bg ihgee&ﬁgfch e ?gl?ees ent
i nvent i OxtefrlafSorthetBngtefhiial ¥f WicR thetip amsEf@meMbmhhé fotding ed¥iry used

in manufacturing a N with the adhesion sheet for manufacturing a
seni condbettom, akateselt,goor lectpicalsennection yesplting frons forpignanatips existingon o
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FI GS. 4Aptempfevede figures show ng the nmounting process of the QFN
produced 7 using the adhesion sheet for manufgcturing a sem conductor

devi ce of the Plereevs, by ysmsthe adhespiecheetdor mapudpstuneg # SERCABILOs howi ng
the methqd.of o ﬁgge?x[ | 8nfor 2 Yemiconductor device of the QFN, etc., and the

manufacturing method thereof having no mold flash and no risk of the adhesive residue
20  remaining upon manufacturing, high mounting strength to the wiring board, etc., and an

excellent mounting reliability are provided.
BRIEF DESCRIPTION OF THE DRAWINGS

25 FIG. 1 is a schematic cross section of the adhesive sheet for manufacturing a
semiconductor device of the present invention.

FIG 2 is a plan view of a lead frame which is suitably used in manufacturing a
QFN with the adhesion sheet for manufacturing a semiconductor device of the present
invention.

30 FIGS. 3A to 3F are flowcharts showing the method of manufacturing a QFN
using the adhesion sheet for manufacturing a semiconductor device of the present
invention.

FIGS. 4A to 4C are figures showing the mounting process of the QFN produced



usi ng a conventional adhesion sheet for manufacturing a sem conductor
device. 5 FIGS. 6A to 6C are figures show ng the nounting process of the
QFN obtai ned wusing a conventional adhesion sheet for manufacturing a
sem conduct or device. DETAILED DESCRI PII ON OF THE | NVENTI ON The present
invention will be explained in detail below 10 "An adhesive sheet for

manuf act ykihdithe AdRGHOE e ol HanGR¥FRE a EBMIAMABSLY Geviftestithd Preséntt he
present invention (adhesive sheet for manufacturing a sem conductor
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a W ring boar S e 0S ection gut i hi ckness dir I on
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and the adhesive layer 12 formed on one surTace thereof. In the present
i nverti on, theFIGSn6astottiCoare fiigutesshavingthe mountmg prozedsof the QENtaltaned

t hereof. (Heat-resi.st nhgqt;ase material ). As the heat-resistant base
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preferably used. In manufacturing a sem conductor device such as a QFN,
t he adhesive sheet 10 of the present invention is exposed to a high
tenperature of 150- 2TDETANLED DESCRIPADON QF dHESRBNVENTON- bondi ng process,
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heat-resistant film Is preferably not |ess than 150C, and nore

pr ef er abkfeatate thexesf. t han 180C. Mdreover, since it is desirable that the
t her mal ansi.on dbilafﬁferenc with the netal lead franme, etc., be small,
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resin filmis Aned Réahésistin BaseBmeal ANE heRLesinaA] resia i, 4 et C.
20 etc., are preferably used.

In manufacturing a semiconductor device such as a QFN, the adhesive sheet 10
of the present invention is exposed to a high temperature of 150-250°C in a die-attach
process, a wire-bonding process, and a sealing process with a molding resin.

In the case of using a heat-resistant resin film as the heat-resistant base material

25 11, the coefficient of linear expansion of the heat-resistant resin film will increase rapidly
if it increases above the glass transition temperature (Tg), and since a thermal expansion
difference with the metallic lead frame, etc., becomes large, there is a possibility that
curvature may occur in the lead frame on which the adhesive sheet is adhered, when it is
cooled to room temperature. When the curvature occurs in the lead frame on which the

30 adhesive sheet is adhered, in the sealing process with a molding resin, the positioning pin
of a metallic mold cannot be equipped with the lead frame, etc., so that a poor
positioning may occur. Therefore, when using a heat-resistant resin film as the

heat-resistant base material 11, the glass transition temperature of the heat-resistant film



5 As such a heat-resistant resin filmhaving these properties, a film
made of polyimde, polyam de, polyether sulfon, pol yphenyl ene sulfide,
pol yet her ketone, polyether ether ketone, thoria cetyl cellul ose,

pol yether imde, and the like can be gxenplified. Wen using a netallic
foil as the heat-resistant base material 11, simlarly, the 10
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sy
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may occur in tn@enélﬁmigﬁmlﬁgulﬁrf%é% the heatrepistantbase materjald Lsimplarly, dbe | ¢

shou b
S S0 e Sodfibifl Jf el BuoBhEEh ol PAQTESPC drthe AR, 01116 BE S5l iopréfBlaby
I s a heab-50q8ins®@ indmecre preférably 10630 ppm°€f e Asadch a metailufiil, a foibmgdeni ng

treatment . in advance on _the surface thereof, on which the adhesives | ayer
12 is t 0oheolfonlven copreT.platmugn., REpimiwm, mignesiyme tiagn, MP:Sa bet ween
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rretal$|cf0|l 30 an ane ctrol metallic foil, in order to make
adheb? onbeing sagdeher EXBPIRRd | ess than 1.5, it is preferred to

use the el ect rR&&§6v%r fﬂ%ﬁie} h\?/pre%r{t ﬂ?é‘éilh%é]vé R!sfﬂu&'ﬁ@ﬂﬁcﬂaﬁﬁdldﬁshe'eﬁger 12 on

the roughened surtace. Moreo the electrolysis copper foil i
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20 molding resin and the lead frame, etc.,/the adhesive layers 12, i.e., Sa/Sb is preferably not
less than 1.5.

In the case in which Sa/Sb is less than 1.5, the adhesive residue may occur in the

stripping process, and hence it is not preferred. It should be noted that, in order to make
the adhesion intensity ratio Sa/Sb be not less than 1.5, when the heat-resistant base

25  material 11 is a heat-resistant resin film, it is preferred to conduct a roughening treatment
in advance on the surface thereof on which the adhesives layer 12 is to be formed, so as
to heighten the adhesion strength Sa between the heat-resistant resin film and the
adhesive layer, such as corona treatment, plasma treatment, primer processing, and
sandblast processing.  Although a metallic foil is classified into a rolling metallic foil

30 and an electrolysis metallic foil, in order to make adhesion strength ratio Sa/Sb be not
less than 1.5, it is preferred to use the electrolysis metallic foil and to form the adhesive
layer 12 on the roughened surface. Moreover, the electrolysis copper foil is particularly
preferred in an electrolysis metallic foil.



5 The thernosetting resin (a) is a conponent which gives good elasticity
and a good adhesive property to the adhesives |ayer 12, and by bl endi ng
this in manufacturing a QFN, etc., good w re-bonding properties and
resin | eakproof properties are obtainaple. As the thernosetting resin, a
urea resin, a nelamne resin, a benzo-guanam ne resin, an aceto

guanam rreAdiRsive layerphenol resin, a resol phenol resin, a xylene resin, a
furan resin, 10 an unsaturated polyester resin, a diallyl phthalate
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25 hydr omgsin, p miayeimidedesia, 4 padimide rexinhatt. qahdwe\exempplified. Onesod nogppes et c.
can be ex lified. he denaturation silicone oil, any of the
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resin ( and the non-reactivity silicone oil which has no relative
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silicone gil., am.no denaturation type, .an. epox depaturation type, a
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denat ur aPf%fSt ype, a fluorine denaturation type, etc., can be
exenplified, agpd ﬂﬁppilﬁﬁiﬁ%p@ﬁﬂligfc%ﬁ@bhé’rﬁ (6) s1aGRRfpoftnt wiitieis3obe My be
i ndependent|ly used Tor these silicone oils, and it may use two

20 blended in order to increase the strippability in the adhesive sheet stripping process in

manufacturing a QFN, etc., and to prevent the adhesive residue. As the strippability
imparting component (b), a non-denaturalizing silicone oil and a denaturation silicone oil,
etc., can be exemplified.

As the non-denaturalizing silicone oil, a dimethyl polysiloxane type, a methyl

25  hydrogen polysiloxane type, a methyl phenyl polysiloxane type, etc., can be exemplified.
As the denaturation silicone oil, any of the reactant silicone oil which has relative
reactivity to the thermosetting resin (a) or to both the thermosetting resin (a) and the
thermoplastic resin (c), and the non-reactivity silicone oil which has no relative reactivity
to these resins may be used.

30 As the former reactant silicone oil, an amino denaturation type, an epoxy
denaturation type, a carboxyl denaturation type, a carbinol denaturation type, a
methacrylic denaturation type, a mercapto denaturation type, a phenol denaturation type,
etc., can be exemplified, on the other hand, a polyether denaturation type, a methyl styryl



5 or nore sorts together. In particular, the denaturation silicone oil
having relative reactivity to a thernosetting resin (a) or to both the
thernosetting resin (a) and the thernoplastic resin (c) is preferred,
because the above denaturation silicong oil is chemcally bonded firnly
to the thernosetting resin (a) or to both the thernosetting resin (a) and

t he t her ganahaatidictype, dneky] defiaturdien t¥peca flyesdid-esttPdematuraionaype dn
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wei ght average nolecular "wei'ght of the thernoplastic resin (c) within the
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e ease g AR Ppbied S e RO Sk BSS) A B BA S,
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conpoundi ng the thernoplastic resin (c), the mass ratio ((a) /(c)) of the

20  improved.

As the thermoplastic resin (c), an acrylonitrile-butadiene copolymer (NBR), an
acrylonitrile-butadiene-styrene resin (ABS), a styrene-butadiene-ethylene resin (SEBS), a
styrene-butadiene-styrene resin (SBS), a polybutadiene, a polyacrylonitrile, a polyvinyl
butyral, a polyamide, a polyamide imide, a polyimide, a polyester, a polyurethane, a poly

25 dimethyl siloxane, etc., can be exemplified.

In these, especially a polyamide having amide combination, a polyamide imide,
and an acrylonitrile-butadiene copolymer resin, etc., are preferred because these are
excellent in heat-resistance. One sort may be independently used for these thermoplastic
resins, and they may use two or more sorts together.

30 Moreover, the weight average molecular weight of the thermoplastic resin (c) is
preferably 2,000-1,000,000, more preferably 5,000-800,000, and especially preferably
10,000-500,000.

By limiting weight average molecular weight of the thermoplastic resin (c)



thernosetting resin (a) and the thernoplastic resin (c) is preferably not
nore than 3.5, nore preferably 0.3-3.5, nmuch nore preferably 0.3-2.5,
and especially preferably 1-2.5. In the case in which the nass ratio of

t he conponents (a) and (c), i.e., ((ay{(c)) is over 3.5, the flexibility
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strippability inparting conponent |s | ess, than 6 dhesi ve
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hand, in the case that the mass ratio of the. r t al
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i ncrease I's a possl e adhesSive residue may
remai n igct he adheS|ve sheet stripping process. 30 In partlcular this is

remar kabl e in the case of ormn | asna.cl d frame
in otMer to cl Qaﬁhq ﬂ'é‘efswg Ba5s e (@§P°3f§1 \H’?neh&%blﬁgl ng
process. dla‘&%fdﬁtgd &;ﬁgcrleﬁ% mg}&ﬁl’scg H&Qﬂﬁé‘-’bﬁn ' be added if

needed in ove conponents (a) (c). For example, in
order to adj usMcﬁcmftﬁe massmno‘(((a)w’e(o))a/l(b)émﬁﬂchﬁn comeament tplarequnti t y,

or gani (03 adauskefahy Derhpiebng Tepapin 46¢ Femonle G ARTE (hFa e o ound
type sileaoafihity infjringContpdrefitin) & préfefibly 6-2,000, more preferably 10-1,000,
20 regardless of the existence or the absence of the thermoplastic resin (c).

In the case that the mass ratio of the resin component total amount and the
strippability imparting component (b) is less than 6, the adhesive strength between the
lead frame , etc., and the adhesive sheet may decrease, and there is a possibility that the
lead frame , etc., and the adhesive sheet may partially stripped from each other in the

25  sealing process with a molding resin, which may cause 2 mold flash.

On the other hand, in the case that the mass ratio of the resin component total
amount and the strippability imparting component (b) is over 2,000, the adhesive strength
between the lead frame , etc., and the adhesive sheet increases, and there is a possibility
that the adhesive residue may remain in the adhesive sheet stripping process.

30 In particular, this is remarkable in the case of performing a plasma cleaning of
the lead frame in order to clean the surface of the lead frame before a wire-bonding

process.
In the adhesive layer 12, other components may be added if needed in addition



titani um oxide, beryllium oxide, magnesi um oxi de, cal ci um carbonat e,
titaniumnitride, silicon nitride, boron nitride, titaniumboride,
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a die-attach process, and the above temperature range is equivalent to the heat treatment

temperature of a wire-bonding process.

In the wire-bonding process, in manufacturing a QFN, etc., a 60-120 kHz

ultrasonic wave is impressed with heating at 150-250°C to weld the both ends of the
25  bonding wire, such that the semiconductor device and the lead frame, etc., is electrically
connected to each other through bonding wires.

At that time, since the adhesive layer 12 of the adhesive sheet 10 located directly
under the lead frame, etc., is exposed to the above temperature, its elasticity decreases,
and is liable to absorb ultrasonic waves, and as a resuit, the lead frame, etc., may vibrate,

30 and poor wire-bonding may occur.

However, if the minimum storage modulus in the temperature of the
wire-bonding process (that is, within a range of 150-250°C} is not less than 1 MPa, the
adhesive layer 12 can maintain its high elasticity in the wire-bonding process, and as a



t hernoplastic resin (c) be not less than 0.3, although it depends on the
kind of resin. Although the manufacturing nethod of the adhesive sheet
10 of the present invention is not particularly limted, a casting nethod
and a lam nating nmethod are preferregy In the casting nmethod, the
adhesi ve conposition containing the 10 thernosetting resin (a), the

stri ppabiehit, ¥t ik AFREGI ROHEEMASREMNId Wivestahe pbbiewirepbadihp eal B&avoiddd) and

ot her conponents if necessary is prepared, and then the adhesive

conposi tion i gt shiiuldbe hyted hat a storagermodudes iscantroliableshyihe mass satipfdhe a

11, and dried to for.mthe adhesive, |.ayer ...In the.lamnati met hod,
the aboVECTRATERINGdER &Qﬁ?‘?%ﬁeﬂo%#@&)‘%’b%ﬁ%eﬁc-t Onaordirgo %&é@%m e film
and 1S GhinfluhfubAEeiodflg dh es0.ys0 1ot s taind Mpal RRExaplelilearbiesi ve

| ayer is nade to beé transterred onto the heat-resistant base material 11.
|t stoul athizved dby,dor txmmple,imakingtheahass aatiu efithe thermesetting tesini(s) gdgherred to
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% respectively, ra re than 5 weight % As an ‘organic

sol vent inoeftionis adt patiaiaty imitgdescastinhmethotl ahd e iammating yriethod, are ket one
types such_as acetqgne, pethy t hyl . ketone, and nethyl .isobutyl ketone,
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my use (c)andothepc@nparens if hegedaneis. prépared) endithien shevaihssize torhposifion ise
present inventiop,,a releasable protection film.(no 0 .be
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rel easedl 'éllsfz before the sem conductor device is manufactured. In this

case, dannge to 30 the adhesive layer 12 can be avoided after the
adhesi ve sheet Inithe ianinating method citie abave ddbesvecdmpositiansie ancerappliedtp as |t

R S PR e 7 S P 15
pol ypr Op}égg{jﬁg ma#29o Bglﬁfﬁ s EHR0 TR RRARERAR Baseltiftefidl 1M Oof which surface

I's proces to 14 Dbe releasable with a silicone resin or a fluorine
conmpound can b shondd bk inbteddhatSinndew ol paiatiblity, ote., litdy prefarredtorprenarsthene
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I ncrease arger "than before, in manufacturing a sem conductor
devi 2@ ofolsen@Ed; metecthan 1 weighs % respectively, preferably for more than 5 weight %.

As an organic solvent to be used, aromatic types such as toluene and xylene,

ketone types such as acetone, methyl ethyl ketone, and methyl isobutyl ketone,
non-proton types such as dimethyl formamide, dimethyl acetamide, and N-methyl
-pyrolidone, and tetrahydrofuran, etc., can be exemplified. One sort may be
25  independently used for these organic soivents, and they may use two or more sorts
together.
In the adhesive sheet 10 of the present invention, a releasable protection film
(not shown) may be formed over the adhesive layer 12, such that the protection film is
released just before the semiconductor device is manufactured. In this case, damage to
30 the adhesive layer 12 can be avoided after the adhesive sheet 10 is manufactured and
before being used.  As long as it is a film having releasable properties as the protection
film, any type of film may be used, but films such as polyester, polyethylene,
polypropylene, and polyethylene terephthalate, the film of which surface is processed to



adhesi on sheet stripping process of stripping the adhesive sheet 10 from
the lead frame, etc., the adhesive sheet 10 can be stripped snoothly and
there is no possibility that the adhesive residue will remain. Thus,
since there is no fear of the adhesiveggresidue remaining even if the 10
adhesive layer 12 is thicker than before, the adhesive |ayer 12 can be

thi cker gdyaRaBMOMRN a siifcoie r&EMbL a WAL ddishoraleah beedinslified0 of the

present invention is adhered to the lead frane, etc., a part of the
adhesi ve | ayerSifnee thamdbesierlajyert1@ dcontainsethe strippeksbity isgjantingraomposenti(bhl s
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t he adhesive | ayer 12 can be nade to enter intothe,gapsf(ér& d on the
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Ther'et or €, S0 no possibi’lity that sh wl In the
seal i ng Apaoesuls wheik thet didbesioé slieag] 0 efsthe prebhmttinventioh ieadhetedso tiee leddket 10
of the present inventiqgn possesses hoth a hi,%?Z adhesi on strength and a
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cont ai ns ernosetting resin Int ondi ng process, the
adhesi veldyayEX ishidt panticulady hisnitedghotdésashancé micremetensis préferred)land noidessheet

10 of the present invention does not, have a possibility of causing a
poor 13w r thap §micpmeters/ s esperi YREfeT: device and the manufacturi ng met hod

thereof' 15 Nggt%ﬁ%éggg.g%mﬁauﬁss 8f%@<AdEésﬁe jayerQP&o 6 seMhn 6 t he

manuf act uri ng e sem conductor device using the adhesive sheet
of the prrsenietdrs)aqnrt afheadHesive layex b2 eamalsvaysentesintocthe gapseformedomther e
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whereby a semiconductor device of which the tip end of the external connecting terminal
20 s projected from the molding resin bottom by not less than 2 micrometers can be
provided.

Furthermore, since a part of the adhesive layer 12 can be made to enter into the
gaps formed on the lead frame and the like, the adhesion strength between the adhesive
sheet 10 and the lead frame, etc., can be remarkably improved.

25 Therefore, there is also no possibility that mold flash will occur in the sealing
process with the molding resin.

That is, the adhesive sheet 10 of the present invention possesses both a high
adhesion strength and a high strippability, each of which is antinomic to each other.

Since the adhesive layer 12 of the adhesive sheet 10 of the present invention

30  contains the thermosetting resin (a), in the wire-bonding process, the adhesive layer 12
maintains high elasticity so that the adhesive sheet 10 of the present invention does not
have a possibility of causing a poor wire-bonding.

“The semiconductor device and the manufacturing method thereof”



a plan view of the lead frane viewed fromthe side on which a

sem conductor elenent is to be nounted, and FIGS. 3A - 3 F are the A-A
sectional views of the QFN in the mddle of manufacture. First, the |ead
frame 20 having the structure as showpsin FIG 2 is prepared. That 10
Is, the lead frame 20 is equipped with a plurality of the sem conduct or

el ement  mount iNgkt, JaREd bR PRG, (i F1803 Rl lehibiollimdnt bf iengaraifadtariraiethod e
shape, on which sem conductor el enments, such as |IC chips, are pounted,

and nunesfahes sénsacisheoridevive asiag dhapdhrsive gheet phibe presentdnventioB Wil deduct or
el ement nounding portions 2 1. Next, as shown in FIG 3 A the adhesive
sheet 1CCXPaRSYe present invention is 15 strippably adhered to one surface

of the |ead f r}fsh-lr;]'-gae.f%?% 8 QadeN\Fhert Bfo BFRBH UBN(HUEY sikdltahed@sly pdiRfactwred he

| ead frame 20 esi ve sheet adhering step) . As the nethod of
adhersi ngastawendchidsctoe devieets ekPlainedtas an legardpler aftshoald bg neteg: thatdondis ng
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a depth m croneters .e., the gaps between the
adj acent oftmandfeads. 22, and between the sem conductor el enment nounti ng

portion 21 and_the_ |ead 22). xt,, as shown in. Fl G.:%?L h‘he sem o?gt{ctor
el ements 30, sGis, the lead frame.2 baving,the sirctecs shawpin FIG '18853(?3{:‘3@0 4
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agen Shown) Trom e on the adhesive sheet 10 is not
adher ed pefiensidiepid portion2] hawhpamislanidikeishgpe, on pédrichoemicpnguctone | ead

frame 20 on which the_senm conduct or edI[errent 3]0 %untfdr ighneeded. 30
Pl asma celemsntsgsuch apC chipsete grougted; }pd MmSEPISIeAG s WITET 8088 i n or der
to  Preveminan A 0RSARTAASH abhaimiRRaR joroimit he surface of the

: at 'i's, the

lead fra out gas conponent is generated fromthe
adhesi ve sheet N, asshawreind16: 31 the hdlsyinetsheetd Oof the pressug nveReohiSat
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Wil dechgas@o hieddhesie sh@WO th thefibdd Bdme LOiea Ireaniagminatingtmethed,erteat 30 and
the | ead 22 01g the 5 lead frame 20 are electrically connected to each

ot her t hpmassing minthashatdi.wee itable. 31 made
As shown in FIGS.3A and 3B, in this step of the present invention, a part of the

20  adhesive layer 12 can be made to enter into the gap formed on the lead frame 20 ina
depth of not less than 2 micrometers (i.e., the gaps between the adjacent two leads 22,
and between the semiconductor element mounting portion 21 and the lead 22).
Next, as shown in FIG. 3B, the semiconductor elements 30, such as an IC chip,
are mounted to the semiconductor element mounting portion 21 of the lead frame 20
25  using a die-attach agent (not shown) from the side on which the adhesive sheet 10 is not
adhered
“die-attach process”.
Plasma cleaning is performed on the lead frame 20 on which the semiconductor
. element 30 is mounted, if needed.
30 Plasma cleaning is performed prior to the wire-bonding process, in order to
prevent an outgas component from depositing on the surface of the lead frame 20. That is,
the out gas component is generated from the adhésive sheet 10 and the die-attach agent,

etc., through the heat history the lead frame suffers after mounting the semiconductor



of a gold wire, (wire-bonding process). Furthernore, as shown in FI G 3D,
the lead franme 20 and the sem conductor elenent 30 are sealed with the
nol ding resin 40 by laying the QFN in the mddle of the manufacture
shown in FIG3Cin a resin nolding diqg and carrying out a transfer

nmol di ng (di e-nolding) using the nolding resin (nolding 10 material).
(resin rgkemand e defore thiexire-basdiag prueessn1ffth€odias dongponefnds dpositeg¢et 10
is stripped fromthe nmol ding resin 40 and the lead frame 20 (adhesive
sheet stcm thusngfacpwfdbg lepd ffeamsniCa p pophelectpispl penpection mayiasRuEndhg r al i ty of

the QF arran nFIG3F the QFN unit is

di ced al‘gﬂ'& b8 g[?é?ci gﬁépf}’%'ﬁ%ﬁﬁleﬁﬁ%ﬁ—%e (d| cing process) to produce
a plurality ofNgheadIHywmAA FI8 7C.ahé SnichihRtdr lentBnn 30 afd thedehd X ¢¥3hé he
above adhesive sheet 10 of the present invention according to the above

manufiact lead frgmcé?tomcl electrically conneoted 6 sachi dtherghrongh thedonding mardscr anads,
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3F, the which the tip end of the lead 22 as the external

connect i lagmlgeher’Qm ini the npddjp@étlmdnmy.lfmurewhewnumﬁlﬁ 2Crinarrestp mealding dign t he
nol ding resin 40 bottomtes %laﬂ’ [0sS) sectlo? ghhe B-B Iine
i s shown?t YUt S trangier @ﬁé AT g?HSW epoldingesip (oldNg o “shows

t haty¢ heply qQ ?Eﬁn%cﬂ@ﬁ%@@ode@s)a predeterm ned pitch. If the solder ball
60|s atta shown in FIG 4A, as shown in FIG 4B, the

sol der bal | 60Nema$)dlcazd1wr}"dﬂi b, thha@teswﬁnbm i18 s steippiddnom she maldinge | ead

22 may Q_r.an r,.t.he, s fromthe
bot t om 0735%%%@ X}Z’d%ﬁw ?1& f@g?%ﬁe ‘e‘%ﬁ%‘?m% gsg? ilon(bbt?lgﬁm Qgﬁ
Thereforﬁ,wﬁﬁﬁaﬁgﬁﬂﬁfymhé(ﬁ:@qs\goldmag aered to the lead 22 which |s an
external connecting termnal nore fi as conpared with the

convent i onal QFidallpas shaven imiilGh 8F,ithe QFNelﬂgtllﬁ dmsdmlommh peyinharyt eftheii r i ng
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r emar kabjpgni fARfupdPkin fheéuédvé hdHRsive sm-e 1@ oPetpré¥ent 1heedti%ﬁ¢cé’c3'din‘g to the
projected fromthe no qw esin 40 bottom the space between_ the |ead
senst

frame 20abavesnamifattumn dathpreisne ppssibilittthet poar minepondinedmpld Sash. be
w der cog%fgﬁed th th tradl tclconal one. Therefore, as shown 5 in FIG 4C,
even if @rqw?ﬁéﬁ%ers i"tafyoor lér>'<arrpl e, adhering matter, such as dust,

and a Moreover, in the adhesive sheet adhering step, since a part of the adhesive layer

20 12 can be made to enter into the gap of the lead frame 20, as shown in FIG 3F, the
QFN50 of which the tip end of the lead 22 as the external connecting terminal is
projected by not less than 2 micrometers from the molding resin 40 bottom is obtained.
The B-B' cross section (the B-B' line is shown in FIG. 2) of the QFN50 is shown in FIG
4A.

25 This figure shows that the leads are arranged in a predetermined pitch.

If the solder ball 60 is attached to the QFNS50 shown in FIG 4A, as shown in FIG.

4B, the solder ball 60 can be adhered in three dimension fashion so that the lead 22 may
be wrapped with the solder ball 60 ranging over the side from the bottom of the lead 22
which is the external connecting terminal.

30 Therefore, the solder ball 60 will be adhered to the lead 22 which is an external
connecting terminal more firmly as compared with the conventional QFN, and the
mounting strength upon mounting in the wiring board, etc., can be remarkably improved.

As a result, mounting reliability, such as the bending strength of the wiring board, can be



part where wiring, etc., buckled parting in response to nechani cal
damage) is present on the wiring board 70, since the height of the
foreign matter 71 is conpensated by the projected portion of the |ead 22
and the height of the solder ball 60, (¥he sol der ball 60 can be in good
contact with the wiring board 70. 10 Therefore, the poor electrical
connect i @mhafkaBly igpréved. ppi ng of the solder ball 60 fromthe wring board
70 resulting fromthe existence of the foreign matter 71 can be

remar kabl y i nHotddision, facesparhofibe lesd@2ds praiectaddirery theomolkang resins

I nventi an, an_adhesi sheet f0 fact uni.n ; ' u devi ce
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i ncreasing the nounting strength to the wiring board of QFN and the

nmountSi nginrFGi 40 dvien yf foreign ratter Biv{forekamyle, edhering mattersuah gs dws, and a
manuf act uri ng net,hod theyeof,. which has a hjigh .nounting st{rength to the
W T ng. DY HReTE R, 151, BOPRSARR I o TRRRSRET t0gPrelPmas ePgSLis PR &
provi F’Edrge k&iﬁﬁ%ﬁuérﬁ %?sipeé e heiphi of e FOeigA MAtS 78 ROMMRADAE BRHe | S

expl ai ned as the exanple of applicationto a manufacture of QFN using

t he | eadprbjeated, pottivn qff the bsatl 22iand éhret heoghtod thexoldep ball 6@, the selder ball 60 can

sem conduct or gevi ce of, any struyct lé{@ as long as it has the
seni condbfdEood ceRRAL W1 WEHE835% & seni conduct or el enent nounti ng
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sealed with the noldi'ng Tesin. Next, although the present invention will
be expl afromdhé witilgbodrg 78 resvitkigfipm eheaenpstencard the formpmmatten/d eandepl e,
these do not limt . .the present invention at all. "Wrking Exanples 1-5"
The corrpEﬁ‘F?ﬁlE%m%mtq%n Table | were mixed at the mass ratio shown in

Table 30 1 unggexRaingl %ﬁ&‘%‘,’Eégobﬂiﬁ%to'smkb%%&ntﬁﬁvd?ﬁi@ﬁ,%dhbﬁv@éﬂ'&ﬁfd#e
conposition. It sﬁould be noted that, in Table 1, the mass ratio (((a) +

(c)) / ( binanafactunieg asemicondngtondayicerwhigh hasrinmenufacturing therRIN: nopoarhe

t her ppset ti nesin (a nd the thernoplastic resin (c 4.

stri g%abwlﬁe%lg’np’r?&a??md ﬁ@ﬁ’pBﬂg OF{BC a@hasw%lgm%%genpagﬁ%, (%? g?lilﬁ?%f)) of
(the t heﬁﬁ?e%%b'tﬁ@m%ﬁnﬁﬁ%ﬁfdﬁ@ﬂﬂtb_ﬂ{e Withhel RFIBPOFNtahé tHeaRbint{np)reRatdlinl SO

i ndicated (the same may be said in the conparative exanple). Next, after
appl yi ngcaree priowidedadhesi ve conposition, using a polyimde resin film
(trade nane:

the 5 thickne -ggcf\‘l'%%o P‘gﬁﬁ%@&%@&ﬁg@%ﬁ rﬂg’#esﬁfﬁéfﬁﬁﬂa%er ur Iét gf ’
not | ess piddfing HPéngth to the wiring board, etc., and an excellent mounting reliability can be
20  provided.

It should be noted that, although the above embodiment is explained as the
example of application to a manufacture of QFN using the lead frame, the present
invention can be applied to any semiconductor device of any structure, as long as it has
the semiconductor elements mounted to its semiconductor element mounting portions

25  formed on the lead frame or the wiring board and which is sealed with the molding resin.

Next, although the present invention will be explained further by a working
example and a comparative example, these do not limit the present invention at all.
“Working Examples 1-5”

The components shown in Table 1 were mixed at the mass ratio shown in Table

30 1 under a tetrahydrofuran solvent to prepare the adhesive composition. It should be
noted that, in Table 1, the mass ratio (((a) + (¢)) /(b)) of the resin component total amount
(total amount of the thermosetting resin (a) and the thermoplastic resin (c)) and the

strippability imparting component (b) and the mass ratio {(a) /(c)) of (the thermosetting



coefficient of thermal expansion of 16 ppm C) as the heat-resistant base
material, so that the thickness after drying thereon nay be 10

m croneters, the resultant filmwas dried for 5 m'nutes at 120C to
obtain an adhesive sheet of the preseng invention. "Conparative Exanple
1" 10 The conponents shown in Table 1 were mxed at the mass rati o shown
in Tabl eresﬁa(dﬂl‘_ﬂﬁl'é tRerhrdplaBtiy FHsRf (u?]m af iM@idhtel QhpsAREHRAYDR saldlifThe/ e
conposition hen an adhesi ve eet for conparison was formed by the
same pr ocgsparatsve exampie)nor ki ng exanpl es except i ng that, in formng the
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conponents shown in Table, | were mxed at the mass 25 ratios shown in
Table 1 L@%PmatlY%E¥%l}l8rlofur an solvent to prepare an adhesive
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follow ng conpon n epoxy resin (trade nane T-
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The components shown in Table 1 were mixed at the mass ratio shown in Table
1, in the toluene solvent to prepare the adhesive composition.
Next, the adhesive composition was applied to the same heat-resistant base
material as in the working examples so that the thickness after drying would be 5
20  micrometers, then the resultant sheet was dried for 5 minutes at 160°C to obtain an
adhesive sheet for comparison.
“Comparative Example 3”
An adhesive sheet was obtained by the same process as in the Comparative
Example 1 excepting that the components shown in Table 1 were mixed at the mass
25  ratios shown in Table 1 under a tetrahydrofuran solvent to prepare an adhesive
composition.
1t should be noted that, the symbols in Table 1 indicate the following
components.
(A1): An epoxy resin (trade name “AT-501" produced by DAICEL CHEMICAL
30 INDUSTRIES CQ., LTD., weight average molecular weight 120,000),
(A2) : An epoxy resin (trade name “EPKOTE 828" produced by JAPAN EPOXY
RESINS CO., LTD.),
(A3): An epoxy resin (trade name “EPKOTE 604" produced by JAPAN EPOXY



CO., LTD.), (Bl): Denaturated silicone oil trade nane "XC- 96- A4464"
produced by GE Toshiba Silicones Co., Ltd., (132): A denaturated
silicone oil (trade name "KF-105" produced by Shin-Etsu Chem cal 10 Co.,
Ltd.), (133): A denaturated silicone @§l (trade nanme "KF-861" produced by
Shin-Etsu Chemcal Co., Ltd.), (d): An acrylonitrile butadi ene rubber

(trade rRPSINS\CEO/LTI®RPL" produced by N ppon Zeon Co., Ltd., weight
average nol ecul ar wei ght 30, 000), 1

. 5 (C2) : A polyam de resin rade nane
INRGr o 1 SREBoN s tede e Bk P00 prhticed by DATAPFON BIK AND

st yrene- hut.adi : ene resin (trade nane "Tuftec M 911" produced by
Asahi éﬂgﬁﬂ@’}fsjﬁ?), wei ght average nol ecul ar wei ght 110,000), (C4): A
pol yi ni %ﬂ?ﬁgﬁeﬁd}&%&yaﬁ@e RY¥mEOTPRUBMRIRRASY NIPPON KAYAKU ICOWQDED.),
containing” 20 aromati ¢ group polyi mde, weight average nol ecul ar wei ght
50, 060) , (A635A pheng) oésim(tiadn yame“CHM S0P O predusadyhy SO BAGE PQLAMER
n’ixtureoé I LI' on (trade nane "X40-3103" produced by Shin-Etsu Chem cal
Co., Lt .ﬁ;ﬁ( QL£ A hardeni ng accel erator ( produced by Shi koku Chem cal s
Cor por at §gy. -ﬁirﬁ%{ d sftic3RE Bt hr Héfhﬂﬁéﬁké“)%-ﬁ%é@@ro' dviteBb3GE ToRlbd al yst
sol uti ondls??'r%ee nar?e = }DL 501" apr oduced by Shin-Etsu Chbgm' cal Co., Ltd.).
(eval uat $itiopnesEa) Lidt,i on criteria and an eval uati on nethod were as

foll ows. _ <Storage nodul us> 30 After Lag the hesi.ve.. COApos fi on or
St oky cBRoARER 36 oilqracrmm et D edle AR SCERATEM 1 o
for e sl‘@gtm&je resul tant sheet was dried under the sane condition as
in manufacturing the above adhesive sheet or the above sticky sheet,

t her eaf t @3)t Aclenaturatddeniliconh odt(tradenamatKE-86 4t produerddry Shin-Esaheheraisal t i ons
as in theg 2 di e-attach process, i.e., at 175C for 2 hours, to prepare a
nol d rel gsm)’fi Imwith an adhesive |layer or a sticky layer. It should
be not ed Qa{am @b IGhinE ¥htaGieh O ibbBEGade harhd eNipaD | 60 1"elredsded ®yMNibporhavi ng
an adhesiv ayer or a sticky layer was set to be 0.1 mm The obtained
mol d r el Bewi Gg., Litd. nweight angrage meleadansmeightyd®008), a sticky | ayer was 5 cut

Isgt Oltfg g@ﬁ :PjﬂPporP%rmtd}g?egirri ?tga'ﬁ%r}l%ewﬁa&g i\/letltoéﬁg” 61%'3603& WHQ&?BII i_-[%r@&_’e was
Ltd), '
(C3): A styrene-butadiene-styrene resin (trade name “Tuftec M1911” produced by Asahi

Kasei Co., Ltd., weight average molecular weight 110,000),
(C4): A polyimide resin (produced by Tomoegawa Paper Co., Ltd., siloxane containing
20  aromatic group polyimide, weight average molecular weight 50,000),
(C5): A polyalkeny! siloxane/poly alkyl hydrogen siloxane mixture solution (trade name
“X40-3103” produced by Shin-Etsu Chemical Co., Ltd.),
(D1): A hardening accelerator ( produced by Shikoku Chemicals Corporation 2-ethyl
4-methy] imidazole),
25 (D2): A platinum catalyst solution (trade name “PL 50T produced by Shin-Etsu
Chemical Co., Ltd.).
(evaluation)
Evaluation criteria and an evaluation method were as follows.
<Storage modulus>
30 After applying the adhesive composition or sticky composition prepared in each
example on a mold releasing film to form a sheet, the resultant sheet was dried under the
same condition as in manufacturing the above adhesive sheet or the above sticky sheet,

thereafter the resultant sheet was heat-treated under the same conditions as in the



3C /mn, and the storage nodulus within the limts of 150-250C was
nmeasured, using an el astic-nodulus neasurenent apparatus (trade nanme
"LEOVI BRON DDV | 1" produced by ORI ENTECH CO., LTD.). The m ni mum st orage
nodul us of this tenperature within ti2 limts was obtained. 10 "Poor

wi re-bondi ng" The adhesi on sheet or sticky sheet obtained in each exanple
was adhedieettach prockssaile.f atah# °G fori nhipuas to preparesi mmeld2e@asing filié Gvithnarf or  QFN

(an Au-Pd-nickel platin | ead, frane, 4x 16 matrjx arr.angene (a
otal - of AMESE e pra Sichydiuers | B shauld Dengic s itier g ipE HUsOToer SLOA o

| am nat i @W : SRR | 5 mm x
6mm thic %(g%qs 0 & ) c%ﬁgﬂa%%?gﬁ um nﬁﬁg\%\ﬁég’égﬁ%r“?gﬁgégﬁ%d to the
sem conduct or Fheokainedmold relepsinyrfilimolnevirig arhadhesiael ldyenorea stivkiydayen wapoxy

type _die-attach agent, the dummy chip and the |ead were electrically
connett efMtBoRIM B3H m, the fisguency wasiset twdbﬁé,l H&sﬁﬁgeﬁmﬁ Tpfe. Wamteblo R r ade

name " UT l A OEAN s R ) wad %Ftdge idi tion
t hat Ioag’%[gﬁugngﬁgg{og@eﬁgw%& o?essfng %)’?q rkr%-@v(\:/a‘gaéu’gg asd(’:%H ec /
pin for amelakiainodelul idasuraineiitapparatiis(ademend I3 FONER ONBDIOII”

Thereafter, 64 pieces of obtained i)ackages_were I nspected and .t he nunber

of packpipducely QRIBNTECHEE..4iTd). c obhisaninimpam sterageemedulug ofthis ne
generat i {lﬂ?&gﬂmrmﬂi{nh%eﬁimﬂgg{a?%ﬁﬁk _ondi ng. 25 "Mold flash" Ml d flash
uat'ed us

was eval ing ead ane after the wre-bondi ng eval uati on was
fi ni Bhed”Pddgiwige-Bondipgdxy type nol ding resin (a bi phenyl epoxy type,
filler 85% content),. 180C and_a pressure were set to_be 10 _MPa

processi ng ti méh¢adliesion shegt o sigkyrifjectiabiairgdip saeh exymple wep adhezed 19y t he

du chj i . i i r :

T e Yie A e e SO0 G B b QRN L R0kl BIBRE Cy
tpe Wﬁealhle:ag ﬂlcm?jr.td,mﬂﬂenqﬁtrbdarma.' | gbﬁﬁ%ﬂawaﬁoﬂwe@qu?mrtshg lpaninag_ Hl)mnnber
(0] | C np INg resin_ IS | eake to epOI’tI n or | ea termna

ext er nal 3¢ gmsdtrough 7 laminating mgthed,o S'ibﬁweeﬂy,@%er maueting adunayichin (& he

1, TS B B P RS B A

generating nunbe hesive resi the l'ead frane
seal ed wsdnhicbhducayl eténent meRinting portionoff thedeall frime lsing anepatyigped, the

gg ?ie;;)?/ﬁglsepaiggh gger%gge ﬁ%g}( chsl]rn1 gneJ ﬁl\éqgadsxgérle %Pete:g'icgﬁ;cl ch?ne%t%g% te‘l«.lc r]0 t];r °
through a gold wire, using a wire-bonder (trade name “UTC-470BI” manufactured by
SHINKAWA CQ., LTD.), in the condition that load was used to be 0.59N, processing

20  time was used as 10 msec / pin for the heating temperature of 210°C, and US POWER

was 30.

Thereafter, 64 pieces of obtained packages were inspected and the number of
packages having poor lead side connection was detected as the generating number of the
poor wire-bonding.

25 “Mold flash”

Mold flash was evaluated using the lead frame after the wire-bonding evaluation
was finished. Using an epoxy type molding resin (a biphenyl epoxy type, filler 85%
content), 180°C and a pressure were set to be10 MPa, processing time was set for heating
temperature for 3 minutes, and the dummy chip was sealed with the molding resin

30 through a transfer molding (die-molding process). Thereafter, 64 pieces of packages
after the sealing with the molding resin were inspected and the package number of which
molding resin is leaked to the portion for lead terminal extémal connection (surface at the
side of the adhesive sheet or the sticky sheet of the lead), and adhered to it was detected



64 pi eces of packages after the adhesive sheet or sticky sheet was
stripped therefromwere inspected, and the nunber of the packages on

whi ch the stripped side surface the adhesive renained (the portion for

| ead term nal external connection, a pesin nolded side, etc.) was
determ ned as the nunber of the adhesive residue remaining. 10 "Anount of

pr o] ect i gnhetbetdig@idd mursed 00oldflaghead” The anount of projection of the
tip end of the lead fromthe nolding resin bottom was neasured using the

| ead fr anfedhesivg résiduedval uati ng t he adhesive residue. That is, using a

surface coarsepess ter. (the trade pnane . of " SURF 108, nyf act ur ed

by Tokyo Sei mgﬁrgﬂ" %Sn?ea%Lff%"ﬁ s,ea(ffga»aﬁx @’ﬁ %qlgiggges(w 053’3@52"?@59% _stripping
the adhesjafiekd tieREsiO¢ siekl 6/Ue SAS shb R stfPed biforV@nlitioalofdi f f er ence
bet ween the external connection side tip end of the |ead and the bottom

of tSe nwtipping ratesf A0esn/measur ed, and the average was cal cul at ed.
Moreover, alth h the thi ckness of the adhesive.layer was 10 nicroneters
and thicker t%ﬁiegestégap 26nalter shroadhepiye shagtor 5E’E‘V§E‘?eal‘fésa&@pg%t remai n
at all. Rt h ' j ; ' if the

| ead whi %‘%l S tﬁgf%%%ﬁlegf ﬁ@?ﬁ%@?ﬁ%@ﬁ%ﬁ%ﬁ%ﬁ%@ﬁ‘eﬁﬁﬁ? ch:a%é&r esin

bot t om vwasfacethd wthesivé remained (theoportien for lead temntinal extdrna) lconmdctia,i 4 iesip i n
mounting i stablished,, that is, .in unt | t.he.obt ai.ned sem conduct or
el enent %fqeﬁe‘“ 'F‘Fjd‘”ﬁélﬁp ninggd as the BPhﬁg aégﬁlﬁereﬁ‘gﬂ%r?’balgaﬁ'er ed in a
3 digrensy \ : J3e | ead extending fromthe bottom
to ?#}d;esi%@ﬂ%ﬁfjﬁ@b&%b?ﬁtﬁ?ﬁ%%ﬁ%ﬁ@ll%] contrast, in the Conparative
Exanpl es | andTBe amowitiof lprdjéctioadt g tyeendodfitho ead from thesneldingaesimounded i n

the strippability inparti.ng..c ent al t hou t he storage ul us
of the adffE¥RyEs n‘&@v&%‘“gé‘&g‘fggﬁﬁﬂ"w%ﬁ)% ?@ﬁ%ﬁgﬂhﬁafﬂﬁa‘fﬁms °f ﬁi"gh di d
NOt  0CCUfs {idindB RikiAkeddalsBksS mtAF (e HAHE hithe GEVSIURFCORE R1OB" Mbfufhéthdness
of the 30 adhesive |ayer being 5 mcroneters, which is thinner than

wor ki ng exAokyceSeimitan Go., Ladpaboutai4 pictes of packages aftes strippingribeladhesivehe

Compgyr ati,ve, Ex le 2 i.n i ch, the.. Nesi ve .C osition S prepared

or P2 et R Shees trerelthn e pring] PGPS Ve pREmETForR SR T,

| npar ti ngide aERAANIhe(18dd arddiBe Bb@IA BE tHERAGILIAS redin Wae nadbaed w@dlteyer was 22
remar kably [ ow, nmuch poor w re-bonding and nold flash occurred in

manuf act average Waﬂecal@éatﬁéonduc_t or device, and also much adhesive residue
e e MOt A RO RS T IS T AR Bl
}‘ rom t heidied il o ©adifloraPbAQ Ake AIMEsilORIsidubit AdtFemaldtali | ities 5 were
20  Furthermore, the amount of projection of the tip end of the lead which is the external
connecting terminal from the molding resin bottom was not less than 2 micrometers, so
that a high reliability in mounting is established, that is, in mounting the obtained
semiconductor element to the wiring board, etc., the solder can be made to adhered in a 3
dimensional fashion so as to cover the lead extending from the bottom to the side surface
25 ofthe lead.

In contrast, in the Comparative Examples 1 and 3 in which the adhesive
composition was not compounded in the strippability imparting component (b), although
the storage modulus of the adhesive layer was good, and poor wire-bonding and mold
flash did not occur in manufacturing a semiconductor device, despite the thickness of the

30 adhesive layer being 5 micrometers, which is thinner than working examples, large
amount of adhesive residue remained. In the Comparative Example 2 in which the

adhesive composition was prepared without compounding the thermosetting resin (a) and

the strippability imparting component (b), the storage modulus of the adhesive layer was
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22
remarkably low, much poor wire-bonding and mold flash occurred in manufacturing the
semiconductor device, and also much adhesive residue remained. Moreover, each
semiconductor device obtained by comparative examples 1-3 did not have the projections

of the tip end of the lead from the molding resin bottom, and their mounting reliabilities

5  werelow.
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C CuJCJCld --LU L- LU L-" LUL- LU-IJWJIJ4JdJd J - J - yC ~
Yd~0. YdCCCL. d~0. LYDC?e0. ~d7e4~ 0dO C Ca4440Qd0. 40. Q nt XxX3XXXas x
LJJLUUWJLULIitO LL) A WO LiJ CoaU 25 The adhesive sheet for nmanufacturing
a sem conductor device of the present sknvention is applicable for

manuf acturing a sem conductor device of a QFN, etc. The sem conductor
devi ce of the DhefhBiivé sheenior dfanakidnirlig sRMié@dutior devicesfthe predenteof are
preferably applicable to the sem conductor device of a N, etc. 5 Wile
preferr eidvem‘ﬁmdis applicablsffor menwfactaring 8semicpaderserdeyice of e dN.aatet  The
illustrated above and it.shoul d he understgod th t hes [ | ary of
the 't nvernEIPdORRg dape R Be piFba BuTeien ap SR b agepriig et e Egfané

om ssli Qgﬁeﬁ%l Hﬁﬁ‘dabl_éttb%bssenﬁé%du@{oﬁ*aéviﬂ@élf 4 QFRL keNs can be nade wi t hout
departing fromthe spirit or scope of the present invention. Accordingly
t he iSnvent i on Whilagrefemedbenbadimetisof theisvirgiondave htancdeserybedraad

illustrated above and it should be understood that these are exemplary of the invention
and are not to be considered as limiting. Additions, omissions and substitutions, and
other modifications can be made without departing from the spirit or scope of the present
invention. Accordingly the invention is not to be considered as being limited by the

10 foregoing description, and is only limited by the scope of the appended claims.



10 foregoing description, and is only limted by the scope of the
appended clains. 26 What is clained is: 1. An adhesive sheet strippably
adhered to a lead frane or a wiring board, for manufacturing a

sem conduct or device, conprising: 5 apgadhesive |ayer on one surface
thereof and a heat-resistant base material, wherein the adhesive |ayer

cont ai nsSWahat Reldmeéisi ng resin (a) and a strippability inparting
conponent (b). 2. An adhesive sheet for manufacturing a sem conductor
devi ce as set forth in claiml, 10 wherein the adhesive |ayer further

cont ai ns th ﬁgg@ i f

manuf act /‘Bﬁlggggﬁﬁl %%%1@3@@# gﬁlﬁae\%%%tg%alseﬁge g)r?ta\éﬁlnﬁ C er ﬁ:f{ wher ei n
the strippakhdtuling b SERIcohMGtEAERREUmirBing: S a silicone 0|| 15 4. An
adhesi ve sheet for manufacturing a sem conductor device as _set forth in

claih 1, anwdbesivelaybromenrssiiaee hareef andaheatrissistant base Mgl i ty i nparting

(2 or - oBbireindbS affisndale s netPRtndidsi () fnd b SEEPAHN Sk Y ()

20 5. Ancafhmshiv@)sheet for manufacturing a sem conductor devi ce as set
forth in claim 1 wherein the adhesive | ayer has a m ni num st orage
nodul us at 150- 250C after heat curing of not less than 1 I\/Pa 6. An

adhesi ve_.s ee for factur .a seni.con t ofth in
claim 1,2 é}v&sﬂﬁe[t gsit e (glé%rl?g%g?g‘%g?sf&?] l}nr fe’S| st ant
resiqpfi {Nmetlaﬁavﬂh@QdﬁesWeﬂﬁ?ertfﬁﬂEb?'cbhtﬁﬁlstaQHEﬁ{c?ﬂdsﬁ@résin @yt |ess than 150C
and a coefficient of thermal expansion of 50 ppmM C. 7. An adhesive

sheet for nmanufacturing a sem conduct or deV| ce as set forth in claiml,

30 wherejn, the heat |stant ase nateria [ ing a
coef fi ci ﬁ%ﬂs‘ﬁlw&ﬁhﬁﬁ orhAufasHiing ¢ SEmsgrdy c@ﬁv@@%&kétf%@&@gﬂ@ leet for
manuf act yhefith ﬂae%&!ﬂpﬁ@iﬂiﬁuﬁﬁﬁmﬁ’g&wrﬂ]ﬁnﬁﬁt ﬁﬁﬁsafﬁhbdheldil claim1, 27 wherein
t he adhesive | ayer 'has a protecting filmon the surface opposite to the

surface facing the heat-resistant base material. 9. An adhesive sheet

rsrra:tlu 2,? lﬂ.rA.ﬁ a&igsgvg#%%g l eadl.}f&é;l@@;%g Een%c%cidcl&g ﬁgﬁéqs sdtQbrth th clfnm 1,

nprising. an a hesi ve aye

one surf agerein@iet@hesttagertoataiisabé %@ﬁblmmﬁi@rdommanbWhICh mart of

t he adhesive layer enters into gaps fornmed on the |ead frame and/or the
chemically bonded with the thermosetting resin (a) or both the thermosettmg resin (a

and the thermoplastic resin (c).

20 5. An adhesive sheet for manufacturing a semiconductor device as set forth in claim 1,
wherein the adhesive Jayer has a minimum storage modulus at 150-250°C after heat

curing of not less than 1 MPa.

6. An adhesive sheet for manufacturing a semiconductor device as set forth in claim 1,
25  wherein the heat-resistant base material is a heat-resistant resin film having a glass
transition temperature of not less than 150°C and a coefficient of thermal expansion of

5-50 ppm/°C.

7. An adhesive sheet for manufacturing a semiconductor device as set forth in claim 1,
30  wherein the heat-resistant base material is a metallic foil having a coefficient of thermal

expansion of 5-50 ppm/°C.

8. An adhesive sheet for manufacturing a semiconductor device as set forth in claim 1,



Wi ring board upon being adhered to the lead frane or the wiring board. 10
10. An adhesi ve sheet for manufacturing a sem conductor device as set
forth in claim9, wherein the adhesive |ayer has a thickness of not |ess
than 6 mcroneters and the adhesive payer enters into gaps fornmed on the
| ead frame or wiring board in depth of not |ess than 2 mcroneters upon
bei ng adbkred thoadhesive dadr hasaprotectih &imionithgsirfae dppdsite 1d thesurface

sem conduct or. device, conprising: a lead frane or a wiring board having
seni conof@@lﬂéﬁheéﬁe@hﬁﬂ“%ngﬁ%ei‘ﬁgeﬂ@rt ions and external connecting
termnals, and at | east one sem conductor elenent nounted on the

sem conduct or el enent nounting portions and sealed with a nol ding resin,

20 wher &) i\ dBesivé SHerbbtrippatig adhened foer lehdfasiear @ wiring bodrddfof r om t he
nol ding resin bottom 12. A method of mapufacturing a sem conductor

devi de compiacsiming 2 pemisopdictaridevica IMEIRTIRPEL ri ppably the adhesive sheet
for manuf aca@ﬁégé%ag?rﬁ%mﬁ%ﬁgﬁ%%ﬁegfXb&E hé4t- éﬁ{;tg:ﬁt%&é‘m'a&rigi,a' mlto a

| ead frarfl? sem conduc nount i n 25 portions

such t hajhéeal parObf (RO adiiHaRRI 1¥yer AR inf ik Fornd@nghe feall framechnd/or thiee | ead
frame or the wirting board; nounting sem conductor el enents on the

seni condwiringrboard wpancheinmadhiernddothy lead Eemeios the yirmgheadk t he
sem conductor elenments with external connecting termnals of the |ead
frame or the wiring board; 30 sealing the lead frane or the wiring board

and fde PENCAINIHTE et Wirtharf4BRlritignOsehficdrtucp devite agyet fugth inelaniesi ve
sheet for manufacturi ngi a sem conductor device fromthe |ead  frane or
t he wi ri whensincthel adhesive layer has a thickness of not less than 6 micrometers and the

adhesive layer enters into gaps formed on the lead frame or wiring board in depth of not

Jess than 2 micrometers upon being adhered to the lead frame or the wiring board.

15 11. A semiconductor device comprising:
a lead frame or a wiring board having semiconductor element mounting portions and
external connecting terminals, and
at least one semiconductor element mounted on the semiconductor element mounting
portions and sealed with a molding resin,

790  wherein the external connecting terminals are projected from the molding resin bottom.

12. A method of manufacturing a semiconductor device comprising the steps of:
adhering strippably the adhesive sheet for manufacturing a semiconductor device as set
forth in claim 1 to a lead frame or a wiring board having semiconductor mounting
25 portions such that a part of an adhesive layer enters into gaps formed on the lead
frame or the wiring board;
mounting semiconductor elements on the semiconductor mounting portions to
electrically connect the semiconductor elements with external connecting terminals
of the lead frame or the wiring board;
30 sealing the lead frame or the wiring board and the semiconductors with a molding resin;
and
stripping the adhesive sheet for manufacturing a semiconductor device from the lead

frame or the wiring board.





