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 | NVENTI ON
Field of the Invention The present invention relates to an adhesive sheet
whi ch may be used for rmanufacturing sdni conduct or devices, to a

of manuf act ur | PO VRdHAEE o O BEP I SR INBRSTIER T ek conduct or
devices, 1.e.. sem cosgakoNBARHRICHEVIER PREREWITS, AN he adhesi ve

sheet of the present Invention I's strippa ered’'to lead franes or

W ring boards. PrioritMASNUHAGTERNG MEPHOES THEREHRUR Appl i cati on No.
2003-378118, filed Novenber 7, 2003, the content of which is incorporated
herein by reference. 15 Description of Related Art Recently, there is

demangd for mounting el ect i i j and for
m niaturizing and highly P%@g?gﬁi@ﬁ%?hﬁmﬁqu constituting
el ect r onigg.1dQY teSBweton € €ctroni c machi nes such as portable personal

computers, portable telephones, etc., which are to be mniaturized, nade
t hi nner, and médthe present nvemtianomktes toiad edhesivesshe@Oviich mapdeanedr f ace- nount

type sem conductor devices, called a "CSP', i.e., Chip Sjze.,Package are
the f o LSS SEERICOTE B AV rpSRreisapdietay depite REFEd Ry Upa i |
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mai nl y use surtably as a T ow nunber -of -term nal s-type sem conduct or

devi ¢¢ hafisagicbffuascr deviees, 1.9 semicdelnctios packa@iNucDas QFN, atc.,Nbeadheste can be

manuf actured hy the manufacturing 25 technaol o for conventi onal
sem condlﬁb?‘ﬂrol%éh?vl?ré%l.t IPERRPN B SRR Weadg'ﬁiqditﬂggagff?% %ﬁﬂﬂf’&g’f’ﬁrt‘iﬁng net hod

for the fi%\tﬁg;g’ ax ed%'\j&'gaéegéggﬁwﬁgpﬁc%ﬁsa N'C?S?%G'%%ﬁl%; iR N&eaer F1 GS. 5A

to 5D show Sectional vie the m manuf acture, which is
cut per ped00B cthk aohtgnveftwhick spmcorpbratdédieeren biytrefegence.ur f ace of seni conduct or
device of a lead frame. First, as shown in FIG 5A the |lead 30 frane 120
having a plurality of sem conductor device nounting parts (die-pad portion)

121 d : faleads 122 provided al ong the periphery of the
sem ggnda}%%sg{lgg%g%ghenglﬁﬁi ng parts (die-pad portion) 121 is prepared, and

then onto a surKeestlynfthdrbés ddnead fHr mwentigdelettmiapiresat bighsdemeity, 200 foravi ng
the adhes&i‘f&thﬁ%’iﬁé a%ciL %ig?l?ydinttergatlzng electronic parts constituting electronic devices, as
electronic machines such as portable personal computers, portable telephones, etc., which
are to be miniaturized, 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 to 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



heat -resi stant base material | 1 1 formed on the adhesive |layer 112 is
adhered. Next, as shown in FICT. 513, the sem conductor device 130 is
nount ed on each of sem conductor device nounting parts 121 of the |ead
frame 120, the sem conductor devices 13p and the |eads 122 of the |ead
frame 120 are connected respectively through the bonding wire 131, 5 and

the sem dattdistint Bese in&eridi3q ] feinted orpthe adkesivedayert N 2tihadhepdddi MNext,esi n 140.
Next, as shown in FIG 5C, the adhesive sheet 110 is strjpped fromthe

lead fr arﬁ@omntFéGoiﬁ,athﬁsemmendg:wmmcedaﬂwewtad n gach oftsgmagondpsion 50 ar e

d. . As the adh d.for.th i
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Patent Application, First Publication HO6- 18127.  However, in the’
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call ed @’N’ n v hrald Yo sive in the stripped side
of a Ieazﬂg Env\);t ﬁ%@gwg%gmgﬁmﬁ stripped fromthe |ead frane.
There are the fabtevdhesipssaised for the bdhesivie sheet dif),emtdporptesahesi on sheet. In

t he case in whj¢ the conven i on N150 j s .manu ured usi an
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| ayer an ttom o rane are on the sane plane as shown in
FI G 5A, Moddes-18122sult, as shown in FIG 6A, the bottom of the Iead

frame 12 (external connecting term ngl side at fhe tine of t|n
Wi ring board, eHewgversingheronvsponaladhesy ﬁg“ﬁ}n&r?é‘ WFY]@E’Q@@& the

oL O e P Rk e i ik LIRS cpad g v
i | | ustr at pessibié,@ly., S midlombteys isbglestd dmpprds.hecduaaﬂcmafswhains callgd dadhesive
Connek | 1S b a8 SABESiHy B E BEWOFY P A7 ARG P MERHIESAPSEE | n 1 he
boar d.usi Hectis Sibpel ot 4 12 ‘fﬁer?l?;“ R i o™ e | ead
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20  the leads such that both the surface 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. 6A, the
bottom of the lead frame 12 (extemnal 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 posstble 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



3 the nmolding resin bottom that is used as an external connecting
termnal. Hence, only this is referred to hereafter. \Wen the solder balls
160 are applied to QFN150 shown in FIG 6A, as shown in FIG 6B, the sol der
balls 160 are adhered only to the | ead 4122 bottom respectively, and 5 the
sol der balls 160 form an approxi mate 2-di nensional face-bonding. Therefore,
t he convahé mohtihg fdsid betfond, tha&tlifhsededsinleRtermal ¢ohndedng termivgl FHenveonlyount ed
on a wiring board with respect to circunference nounting type sem conduct or
devi ces, thigdnreferredtp hemabieed up in three dimensions, so that the sol der

m ght wap tergdnals .r ' er _the.si h f  t xt er nal
connecti ng ter r}?h%rf egﬂgpe%ﬁ?s[ @%ﬁ%?@h% ‘E&@@ﬂ%@"qﬁiﬁ% afsﬁgg ndi ng
strengt h ipfFI@ 6B, "thé'sblAGHaMs 166 afeddhkicRInYy {00Me leaBUnD BoitoMIespeafivaliaind i n
FIG 6C, in a case in which the foreign matter 171 (for exanple, adhering

mat t ef, dshesolder alis t160 domn an ppproxintate 2-dunensigpal face-bondingkl ed somewhat i n
response to necghanical . damage).is ent on.the surface of th Lrin
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t hereof, sot t he sol der ba cannot connect W ring board 170
successf ulevices,such s QFPradbaredlup in tiaee dinpasions|sedhat ithendoldeaymmgbt woap mi ght  be
caused or the solder balls 160 _m ght  beco easy to be stripped fromthe
wi ring bdgynale FRNEURE O VRS ??lg? fromhide PRYPM FFebe g et sEBemgtermBah ARk CEN

manufgct qugn%@@g{ggﬁg&gggl ﬁ;ean%s%e @@@g@@g@ t»@i‘i—ing%m?ié ma@i%@gw?d at a

pressure at1 ng heretore, the adhésive | ayer
of the adhesi vestheahoies asstposdd RIG. 6C.Hnhglvasd mnpscktherforeignumiattehkitl (fdre

adhesi ve hardpess, (adhesi ve sf]reg th between the adhesive .layer and the
b s d HREES
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devi ces, bddanbedarsthe soltiechallsdi6 nighisecame easysto tefstrigiied frone theewirthgdoard
170. |
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



4 remaining in manufacturing the sem conductor device of a QFN and the

| i ke, and which can increase the nmounting strength to the wiring board of
t he sem conductor device of the QFN and the |ike and the nounting
reliability. Mreover, it is another obgect of the invention to provide a
sem conductor 5 device and manufacturing nethod therefor, which has neither

mol d f | askeniyding i hafhfatfiing MRIAVShduBRF devicé SMBQPNShd e TREUNAGHRER N t he
sem conduct or device of a Qg—‘N and the Ilike, a high nmounting strength to

t he wi ri neanboencasesthe nivanG@Rgistaergth toethe mitng hoatd af eggemicmdnctondeviet ofabi | i ty.
The inven&lgr f &IT}% ﬂ{ﬁe%ﬁgﬁ inver.ltioil t.i}oroughl y researched to solve the
10 above- ) Aad the;1 ne MOYNngIEhabitiliat ed the fol | owi ng adhesi ve
sheets for manyfachAf i ) . ' ] devi ce,
and a manuf act uﬂ ng %ﬁ£&%€%%%?%626§$§§?g@@%%@&&n‘gh}f acturing
a semnmiiondevi¢scanddamufactofing ethodaberafor, whivie had saithies miohdkflashihrg sk of tiret
strippably_adhered to a |ead frane or .a wiring board, for 15 manufacturing

a sem condfliesiye refiduedemaningin mamdacipringithe semicondyter dayiesaf aQFNzad thever eof

her moset 15a @ AR R SrdfBitt Bt ialibkdof (E TR MR NRTEI ERH™ " °
Pr ef erablmgummggu@mﬁt}adhesi ve |layer further contains a thernoplastic resin

(c). As the strippability inparting conponent (b), silicone oil is
preferred. Norebhemnventnes ofthe present iinvention thor researgheddasalvaghe he

stri bi L. i rtin onponent (.b i eh.i,s chem.cally,.bonded with the
¢ her o 1 pERRb} BAIGRE SRR Meyamontéd B orfo e PUERlt 0 B (e

t her mopl agahéfatREinD séicondbtédVitRE.G sehficdndubiop Hevit€ dnd Bharfulfi tainy num
storage nodul us in 150-250C after heat curing of the above adhesive | ayer

be not | ewgthoddherefomra. Preferably, the 25 above heat-resistant base

erper atur o of Bt aqtEsiye sl peBubbrperPe EiorboRuii ot SR ick 3F s BBt on of
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of 5-50 ppmi C. Moreover, it is desirable that the protection film be forned
on t he sumpBefacyring gsemienductpedavices ompasing bnsdhasmedayeaionoppsuifaes t o t he

i e, oy SRR R Tk, PR L sy 1, b
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Preferably, the above adhesive layer further contains a thermoplastic resin (c).
As the strippability 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 layer is 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 mélnufacming a semiconductor device of the present



The adhesi ve sheet for manufacturing a sem conductor device of the present
5 invention is the adhesive sheet strippably adhered to a lead franme or a
wiring board, for manufacturing a sem conductor device, conprising an
adhesi ve layer on one surface thereof and a heat-resistant base nateri al
wherein a part of the adhesive layer enters into gaps formed on the |ead

frame andhpentiolgs e ddResiROdHeet %ﬁgawamfa%ems’d framb ¢ a WAAfp Bodrdafe or the

wiring board. Preferably, the thickness of the above adhesive |ayer is not
| ess t haménhufadtaringre semepnduntondesfoey adhprisitgarnathesive daysher bné surface

manuf actuyi ng.a sem conduct Qr devic f the present invention is .

Const 1 ¢ uBEOGEANd Aheal RIS Pase RIS, SICEB A PH O 11 dHEUVe 18YEr SUSTS iM; e
on the | r L : t 10

m cr omet ?gs %rgﬁﬁtoﬁemgﬁg‘ga% S dgée}?ﬁgwﬁébﬁgggﬂ?g?ﬁg%%@?ﬁq tis]élgE ered to

the | 6ad frdméeorthewitiig boaii ng board. The sem conductor device of the
present invention includes a lead frane or_a, wiring board_ having

seni conduct or Arefesahly,thethickagssrfithe abpyeadhesiva layerds negsrdben ig terminal s,

and at |least o sem cardugt t - or 15
el enent r%ffﬁ?ﬂ‘ﬁgfspg‘ﬂ Pr%ﬁegk'tgxgﬁes%lg%gg%@ﬁ@ rﬁ%n@%kﬁﬁgﬂ&%feﬂ%xﬁ@ er%goltrn t he
external defie ﬂﬂ‘@lﬁé&ﬂ‘ésérﬁ h¥eRflbs isfdoRstitufides s the sbove Adhéledape entas htdot t om
It should be noted that, in this specification, portions in the vicinity of

the tip thegapsformed omiliedead framegior the wiringdwardinrdeptioeknal fess thasd ed are

mounta. T eREerueri B aghdfile et e BSerl T HBliGhia ReRER BRIME 05

t hi cknessfrgthé 8ftheMiring okt erred as "the bottont of the nolding resin. The
met hod for manufacturing a sem conductor device of the present invention

i ncl ]thdes the stﬁwmigougnwﬂngcspfﬂpm@mt inpentigpdpeludestadsad Eamgosp fo(r:I
v ng. el et B0 bR GhuckSt chtens aobioliiE BortloRV End xeBl il ©,

| ayer entefriinhl}l Shd@neast BhéshietndudtorleRasknt hivttedron thé sericohdigtdroar d;

mount i ng sem conductor el enments on the seniconductor nounting portions to
el ectldi c stlementanewsingtnestiensrand saeled wath aomelding resipy whergin the gxlernabnnect i ng

termnals_of the |lead frane or .t Ry : | ng the lead frane or
the wiri ncé)nnﬁ%gdegw&a'{sﬁée B@Fﬁ%%%@%é&g}@%{?g? t\%\nﬁ@h‘l‘a nmol di ng resin; and
stripping the aHBE&IY ®e 20tedfiBg] infthis spedifiabbyporignainsthevivhiitdusithe tigevi ce
fromthe lead frane or the wiring board. Since the adhesive sheet of_ the

present i¢ndeon thesusfaceconcwhichithe semigendusieananeimeuntedsare referred as “the tip end”

and the surface on which the semiconductors are mounted, in the case of looking at the
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 electrically 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 wining 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



| ead frame or the wiring board of the adhesive layer, if the sem conductor
device of a QN and the like is manufactured using this, there will be no
possibility that the adhesive 6 w Il remain. Furthernore, since a part of
the adhesive | ayer can enter into the gaps formed on the lead frame or the
wiring board, if the sem conductor device of a QFN and the like is

manuf act uyigidesidlg t he adhesi on sheet for manufacturing a sem conductor
device of the 5 present invention upon being adhered to the |ead frane or
the wiring boarkiyrthermens, sischoparpoftheaidhesive layericapenigr imethe gaps formedon i n

t he seali pr,Qcess ing.th l.di,ng resin. r eov e h ip end
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Wi ri ng bgmestnt inventédrcupon/beingidheradito thaigad frame gir the wiringdroazd; dhire 2smb

mounting rel,iability i s _also. jncreased. |Ln addition, since.,the gap between
the wiri r@sgbﬁm that Eict],‘.? ﬂa%lh‘dllL%?FPEBh B EFAing PIRRFSTRUNG @C%&%W%& can be

w dened conpar A I | B@kd
connecting ter %glﬁéﬁgvg# gl\\/‘\l,h?c t%i]heer}aﬁfgﬂtger\’g&i‘l? (g;rillgfcéglftg(et E@Pgﬁng ?ﬁ%eﬁol gio?llg
resin bahé awldiag resit bottdrh, sobdeo carebeappliedad theaxnenaliconnecting|termigalfinom

foreign matter existing on 15 the surfacges, sugh as,a. wiri haard, gan be
reduced, hAunensional fagms B mapating the eﬁwmﬁérz@lﬁ?ﬂﬁ oF %f%@ﬂ?lgwepeg ?f,& by

usi ngat he,ad | i oG AT Lege@f the
o eodt " etGunRRlsYS nidiihe sindTR ihakhs 80 o SR RIS s IiERCR
manuf act uri ng riatddditidnhsineethelzap betwesn theoliting taatdsactd., and sérsiconductdre

adhesi ve residue 20 renai ni ng ugon manuf act uri n?, pi gh nount i n%aﬂ%trength to
the wiri rdgvissaite be Bounted can bgwidened compated io RIRVIGHSLY, BY thempsterce gt the

provi ded. St W i€4&a fotnIh@nAdIBEREsF Cr 0SS
section o?’ﬁ 'qgf%ogﬁem \#egtysn%g f\g]ﬁi&nanu a%ltgﬁﬁﬁﬁg a sgm' conduct or device of
t he pr eselittont\wematreauit, pbtGlectiical omeztion resulting fronh fardighmaatter wiistihg ios
suitably used in manufacturing a, QFN with t he adhesion eet for

manuflct uie serfacesefHch 35 8 YR %a%f\% eaél'\{zﬁreéwédpwsf@ﬂ?mmgﬁsﬁghlﬁBfn‘%a“ébefﬁ'i’!t;s. 3A
to 3F areb{]ingqi%?@dts showi ng the net hod of manufacturing a Q-FN using the
adhesi on she or manufacturing a sem conductor device of the present

i nventi on. Moreover, by using the adhesive sheet for manufacturing a semiconductor

device of the present invention, a semiconductor 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



FIGS. 4A to 4C are figures show ng the nmounting process of the QFN produced
7 wusing the adhesion sheet for manufacturing a sem conductor device of the
present invention. FIGS. 5A to 5D are flowharts show ng the nethod of
manuf acturing a QFN using a conventional adhesion sheet for manufacturing
a sem conductor device. 5 FIGS. 6A to 6C are figures show ng the nounting

process Qi‘sir?\ﬁe GNP she @SB mdfi fABtufing AR¥AMondiiabr déh@sSifahe preséit f or
manuf act uri g a sem conduct or devi ce. -~ DETAI LED DESCRI PTI OF THE

| NVENTI On¥iémtaopr esent i nvention will be explained in detail below. 10 "An
adhesi ve sheet r nuf .act urj ng, a. sem conduct g evi ce". The ad Ive sheet
10 of the prese"ﬁgsi‘ ﬁgéﬂlsﬁcﬂﬁe (188%9?? O ef%qtﬁoﬁaﬁ%gggppﬂ%agfﬁ#

sem Condl{fshga nefifianal d}?e@iga%ggﬂlmﬁm &uﬁﬁ%%eﬁidohwaaﬂ devidhered to a

| ead frame a W ring board, as the cross section cut in a thickness
di recti on bei nFIGSh6Mno 60 dré Ggurks shéveing dhemoustisghpetess©f die QRN qitaseaht

I nvention is approximately 15 constituted fromthe heat-resi stant base

mat eri al USIE aenveRdonsl adlissian shegtdpr manylastiiEng 8,3 miseBANGIPR dEViFe: her eof . I n
the present invention, the conposition of the adhesive layer 12 is a
feature thereof. (Heat-resistant base material) As the heat-resistant base

material 11, a heat - r @ETAIRED DESORIPTION OF THEANVENTION, 20 etc., are
preferably used. In manufacturi _n? a seni conductor device such as a (FN, the
adhesi ve sheet T present inveptienswill be expdainedin desaibbeleWed to a high

and 4 oarthasPRE 06 b AR b e RAREG Sy 1 (8 Pl 1O BT 00ess

heat - resi st ant Tigsadhesive Bhee® 10 bfthegréseneinaitiunt (ablvsivershearfonl 25 11, the
coefficient of linear expansion of the beat-resistant resin filmwll

i ncr ease mapifactyring p semicopducterdeyicg) inan adhesiye sheet to bestiippably adheprd taur e
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Ther ef or ez founas thigedfy a heat-resistant resin filmas the
(Heat-resistant base material)
As the heat-resistant base material 11, a heat-resistant resin film, a metallic foil,
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 2 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



heat -resi stant base material 11, the glass transition tenperature of the
heat-resistant film8 1is preferably not | ess than 150C, and nore
preferably not | ess than 180C. Mreover, since it is desirable that the
t hermal expansion difference with the tal lead frame, etc., be small,
the coefficient of thermal expansion in 150-250C of the heat-resistant

resin fij gskéféraarﬁf&nééhﬁnﬁsﬁét %an%re%meﬁery%@n@mﬁmw@o BRreref,C. 5 As

such a heat-resistant resin fil'mhaving thesé properties, a fil m made of
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chr omi um Palrineidedolyamide polyegies sult omupelwhenm%su@ﬁ P&’gF‘é‘ﬁ{ ketapg.um tin,
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t her ef rone,@a{pmﬁdexerrpl i fied. Moreover, in order to prevent the adhesive
residue in the adhesi on sheet strlpplng process in nanufacturlng a

seni conduct or e asiog aanataliic feil as thedwat-repistapt basa anvdeniabd 1 simalady.ihe r at | o)

of t adhe on st e
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nol di ng r£30HpaeC,bna e preférably, 10e3Cpprhtle AdRacH ¥ metaliefdil, 4Zoil made, Sa/ Sb
is preferably not less than 1.5. In the case in which Sa/Sb is less than

1.5, the eflindd,silver, e@mu@lafwnb@&mmum,tm@nesm Bismign,sheRIalun, and hence it
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mat eri al whichSs thadeaf theSemefalids theprincipallcoin prheﬂt%rplpﬁtmgrfed,ﬂrﬂtheﬁmjct a
roughening treatnment in advance on_the surface thereof on which the

adhesl¥ esbeing srade sherefrem capbe exemplifieds as to hei ghten the adhesion

strength Sa betwsg&{\}ﬁgﬁ? 91%% ?sﬁgbﬁﬁﬁlﬁ%wﬁsw&gﬁm atdﬂ@smﬁ"grk%? ve | ayer,

such as corona I processi ng

sandbl ast stgp ?ﬁggﬁ gs irthilFaghring asémicbnductaridevice ofhmﬂfdteﬂﬂle mitm a rolling

metallic foi and an electrolysis netallic foil in order to. neke

adhesi on &dbesign mtmﬂv satm) oS theradhesion strength $abetween thejheat-zresistant Basted to use
the electy %{éﬁ%ﬂ 11 g&i adﬁesﬁ\% layé}gﬁiZ,t é})dftﬂé Eﬁﬁelg%n%g'gﬁ’gcth‘é‘ﬁ between the

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.



| ayer 12 on the roughened surface. Mreover, the electrolysis copper foi
Is particularly preferred in an electrolysis netallic foil. 9 "Adhesive
| ayer” The adhesive |ayer 12 of the present invention contains a
thernosetting resin (a) and a strippahjlity inparting conmponent (b) as
essential ingredients, and preferably Turther contains a thernoplastic
resin (c)«adhediVeldyepr mosetting resin (a) is a conponent which gives good
el asticity and a "good adhesive property to the adhesives |ayer 12, and by
bl endi ng t hi s i Thershesivelayer h2jof the QrIsentaneentiogsontamisrachermmmsetigpgresnpét i es

and resin l.eakproof..pr.operties are ai nable... As the thermasetting resin,
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guanami nefu&ﬁ&j&ntﬁnmﬂi%%oglﬁﬁicfr}esi%@.esm phenol resin, a xylene resin, a
pol y€s

furan resin, 10 an unsaturate ter resin, a diallyl phthalate resin,
an i sécyanat e rHsitherntosetingrysin (@4$ acoapomdne whichegivessgood edastiary andla r esi n,

etc. can be exenplified. One sqrt.nmay be_ _independeptly used for these
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adhesive residue. As the strippability inparting conponent (b), a

non- denatindependently usediferthescohermosettiag desins, apdtheymay YsedWROr Hgre sty ¢, can

be exenp“%%&ﬁgr As the non-denaturalizing silicone oil, a dinethyl

pol ysi | oxafie " type, a nethyl 25 hydrogen pol ysil oxane type, a nethyl phenyl
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e
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silicone thkbaseartialahdithe ddadfinie) Btcl, Yinder the pfyzessing temperature of a molding

process.
The strippability imparting component (b) is a component which is to be

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 methy] 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 oi} 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



denaturation type, a carboxyl denaturation type, a carbinol denaturation
type, a nethacrylic denaturation type, a nercapto denaturation type, a
phenol denaturation type, etc., can be exenplified, on the other hand, a
pol yet her denaturation type, a nmethyl gpyryl 10 denaturation type, an
al kyl denaturation type, a fatty-acid-ester denaturation type, an al koxy

denat ur atdepgtur s type, fanly] denstendibh tyilel 8 fattyyied-esStbdenatiddtidderypaip! i fied,
as the latter non-reactive silicone oil. Ole sort may be independently

used for alkexyedenaturationetypé,lasflucring denatueajion dype; wis., c8n be examplified; astheoget her .
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of the lead frame or the wiring board, and the workability as an adhesive sheet is further

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)



30 Moreover, the weight average nol ecul ar wei ght of the thernoplastic resin
(c) is preferably 2,000-1, 000,000, nore preferably 5, 000-800,000, and
especially preferably 10,000-500,000. By limting weight average nol ecul ar
wei ght of the thernoplastic resin (c) i% wi thin the above range, the
cohesive force of the adhesives |ayer can be increased, the adhesive

residue i\ﬂﬂﬁﬁﬂu@ﬂﬁ%@?&e@eg gebhaive fBRie thY ANRESeCRPerR daneifErehsetj thit ed,
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resin (a)llea%t!ﬂﬁefeﬁ@ﬂnopl astic resin (c) is preferably not nore than 3.5,
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amount  of shbiGni8EHORE] Such that &fe 18ad frama/ .| fird the adinsspleashitétanaiepartialix) ), and
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| ess thane®, the adhesive strength between the |ead frame , etc., and the
adhesi ve sheet may decrease, and there is a possibility.th | ead

framd5 etc., arf@nthreotherhsodyia theease thatghemass rane Q(ay_fcr)) ﬁﬁ%ﬁa'#?“{)&?e’ﬁﬁh ot her
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adhesi ve @étabampwnsrof shebermaongttingaesin (a) aad thabepponlasyic resin (€)),
strippability imparting component (b) is preferably 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 15 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 a 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



that the adhesive residue may remain in the adhesive sheet stripping
process. 30 In particular, this is remarkable in the case of performng a
pl asma cleaning of the lead frame in order to clean the surface of the

| ead frame before a wire-bonding procé2s. In the adhesive |layer 12, other
conponents may be added if needed in addition 12 to the above conponents
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more preferably not less than 10 MPa, and especially preferably not less than 50 MPa.

20 It should be noted that "after heat curing" corresponds to after heat treatment of
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 result, 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



under the lead frane, etc., is exposed to the above tenperature, its
elasticity decreases, and is liable to absorb ultrasonic waves, and as a
result, the lead frane, etc., may vibrate, 30 and poor w re-bondi ng may
occur. However, if the mninum storagejgodulus in the tenperature of the
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particularly [i oglggtﬁe&%ﬁfgﬁ%ﬂ@%@éﬁ%%@a&&%@%&&%ﬁ? e&nf

preferred. Int ting e adhesive conposition contal ning the

10 t her naaeéritioRds hetsartidularly if@ted,td daptimbinkibioy andpdarhinatng arelwdense (b) , the
thermoplastic resin  (c) and other conponents if necessary is prepared, and
then t he maefemedy elncbasadingimethed, thejpdhesive comppsitian contaiingtie neat - r esi st ant

base terial 1 and_drni f On adhesi Herm G :

| am n@? i ﬁlée%qsﬁ%%‘,g r?ﬂlé?ae}bﬁ\g/(g@c?ﬁglshl Lﬂqﬁow gg‘;ﬁw (glﬁ n% g&j’gﬂri]lge apBPlla%@@{ecs)ma 15
r el easabl @) fnd sthePdinpdnetifsiitiedessatoisPrépaceds dhd thierighd adhesivé 2ompogition is
thereafter, the adhesive layer is nmade to be transferred onto the

heat - r esidirestly appkied onte the heat-tesistant bageonatariald 1nanddrigdigiform the adbgsiye

pai ntablity tc., it is preferred to prepare the adhesive conposition by
di ssol vi raa ?rhl "thernosetting resin (a), the strippability inparting
conponent (b), mnHe idminahpshathyd] the abderadhpdiestdmpasitionis eage appliedamaor gani ¢
20 solvent for nore than 1 weight % respectively, preferably f pore than
5 weilfht mdeasable filmmngddnided s tthe edhesive daser %’r%’ﬁ‘ﬁ]@?r& & o §ag{5“éh"eas

tol uene and xyl ene, . keto as.: | ethyl ketone, and
et hy| i2’8%?&‘%P@S?%R%,g%nsgg‘ﬁé&/p‘?‘gﬁgﬁéﬁ%bes‘%@E%&ﬁﬁ@%yl f or mami de,

di met hyl acet anjtdRouldBe nbted®hdlyin view yf phinthbliey, etendt is prefatgdioqirepaatheet c. |
can be exenplified. One sort may be 25 independently used f%[ t hese organic
a

sol vent s, adhesive egapasition by disselving the fermeseiting resigdl the strippability

imparting component (b), and if necessary the thermoplastic resin (c) into an organic

20 solvent for more than 1 weight % 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 isobuty] 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 solvents, 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



In the adhesive sheet 10 of the present invention, a releasable protection
film (not shown) may be formed over the adhesive |ayer 12, such that the
protection filmis released just before the sem conductor device is

manuf actured. In this case, damage to t he adhesive layer 12 can be

avoi ded after the adhesive sheet 10 is manufactured and before being used.

AS 109 3 defealablewth bBILAE Rébin 6 LSRRG RIARchi? be eferbfifidal Ot ect i on

film any type o m nay be used, but fi uch as polyester,
pol yet hyl ene, Sintesthe aflésevedayari@ qootayet thy seippabilityeimpartingtompaniert (b),l m of

whi ch surface is processed to 14 be releasable with a.silicone resin or a
fluorine 188 g 5['3‘5?\: @é’fék%ﬂﬁﬁﬁ?m inygntueg W(Féc?‘h@" gﬂ&’@§mﬁ’é’ai";%?ﬁi‘§ cont ai ns
the stri | ppars t ??Jh%" : t he

pr esent P@gﬁﬁ %aﬁrm: fs@exi(;lllee{??fgﬁggipﬁpﬁh%ee ﬁ;n?%kln gsr)sadgﬂ,l y %:y gmp?%&h%g}e%dl ayer
12. Ther ebQedargeivhan béfokd)dn hiinefuorsihgef seiniconddires devded afjeQFN2etcs in ther eased

5 to be larger than before, in manufacturing a sem conductor devjce of a
QFN, et c.adhesion sheet stEippiigRToeass ef StHPPIng bh piye sheet 40 from the deadframe

Ctr ppod Bl ekCRL A BB ety pod AP SR VAGRAR Bl 18721 °°

W T rensidpesivdtszidueivifi@einair.e 1S no fear of the adhesive residue renmaining
even if the 10 adhesive |layer 12 is thicker than before, the_adhesive |ayer

12 can be t hi ckBhust $inee thereis @o feaxof the adbgsive regidng remainingrevenvidhgheet 10 of

the present i.nvention.is.adhered to the fr Cor t he
adh egliov e e @t gﬂ lsetﬁi‘%?r fﬁﬁ? geﬁ%eé Rlbeaap%]%%gf \1/\%’ é"ﬁyga?":‘é"e%‘% Ck%f g@r#ﬁ%?%
formed onag heeduftiatihés BiEadRedvd SiRet 1kef thipidsentdhivéntiontifadhersdss hd lebdie
adhesive layer 12 is not particular lzqu Imted, not less than 6 mcroneters

i s pref erfrande, edtda part of theadhesivalaners] Zgapreptastintodhe gaps debvaeniadiacentef er r ed.

B i fyi hi ck h hesi.ve | |.ags. 6
m o1 oot clegnitals bl b R eadivalor Gad AT T A1 RN s iR BPihe RS0 D
formed oniayére12 ilse.aﬂﬂéﬁiaﬁlaﬂy infited, hét 1ess bkl 6 Gi@Binetiepisiprefened;aati ebyleso a

depth of not less than 2 mcroneters, whereby a sem conductor device of
whi chl% hethan 8 mistpmstenshisespecially prefersethecting ternminal 20 is projected from

t he nol di ng resjn _bottom n I ' r rovi ded.
Furt her nore, sihxépeé”%'mgtt?%fd"?%éesgﬁﬁ%'é?@Qesf%§yg§ér%?q Ec)g)ﬁiggﬁ?rsa gntB 0 enter
into the yeaBmelesd, APANQT thd'@dtesive 1dyeR I c@ialwal ehtekigito the @apdifoemied on e engt h
bet ween the adhesive sheet 10 and the lead frane, etc., can_be remarkably

i npr oved. lead frams; efcoiva sufiisient depthy concretely b3 depth jof pot less tham R MicTometersy | |

occur in %w?lgregye/ %lsier?lgconductor device of which the tip end of the external connecting terminal

20  is 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”



process with the nolding 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 antinomc to each other. Since the

adhesive |ayer 12 of the adhesive sheej510 of the present invention 30
contains the thernosetting resin (a), in the wre-bonding process, the

adhesi ve |ayer Neit yasdd &It 2HrdIF16! fdnk hibodiRert bfthelmandshiesny metodet 10
of the present invention does not have a possibility of ca.usiwr‘}a a poor

Wi 1 e- bondiftige sehfibenduetor devide usiog thteadhesivaistieet pltheprasentdaventiog Witlth§od
thereof' 15  Next, based on FIG 2 and FIG 3, one enbodi nent of the
manuf act &P‘Plﬂjleﬁlet hod of the sem conductor device using the adhesive sheet

of the present gdafth! P il Whde wS EPBIGENdaF EahruRbnedly haiffactbied e t O

or nore QFN(s) "are si taneously nmanu as a sem conductor device
i s expl aigadeasconduespdplies isldxphinediad ahexaropled {trshouldibg metddsthatF 16l ams vi ew

of the lead frame viewed fromthe %‘igde on, whi ch@a}lsem' conductor, el ement is
to be nowplealvieanef the isd fome vigwed from the side on which a semjcop emERdS oEN i n
the m ddle, of nuf a 2 £t Iaead.: \ stinget ure
as shown tPr]?el’—‘FQ’igRefﬂfig&gkk‘é%ag’r}gd.?’%ﬁ%{hggié ?%nfo%ﬁ(rﬁ T‘ﬁg‘éﬂ?‘?% IZH(;lﬁias 'equi pped
W th a plgfmdriien@t. t he sem conductor el enent nounting portions (die-pad

' havi island-1ik h , whi ch i ,

Db o) | o e and faven i Geiruaira Bubavo s U A svorss” TR
' A | conduct . - : ,
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stri ppabl pbra&hse(f%ipé SHEn 2T hadsg af islaha-likeatlage, anevhich sestcdridattor he
adhesi ve Tayer 12 side cones to the lead frane Zg si de (@dhesive sheet
adheri ng elempits, such as He chipsaye msuntedgand nusgeropsle opaed Aloag they (o t he

|l ead frame 20, a heat |am nati . . OIr-Assi ng nethod, etc., are
sui t abl e.peﬂg"?‘ o%%sﬁw%%t%%ﬁﬁﬁ%ﬁnﬁﬁé?&%%%f the present

i nvention, a paNkxt0as sHown iBFIGOhEsthy adiesivershd 10ar thepresabe itventon &r i nt o
the gap fornmed on the lead frame 20 in a depth ofa‘kggtqggess hanhﬁ i

ni cr dirfet esteppably adher¢edbtapnssupiacspidhe tqad frameed 50 G WREIVOBYET und%et ween

Shown 1 Pt toge enl Foa 5k, (Fo SR el sl . L B8Rl 22

rount ed ¢ 2ol FEAARBILSHER 1645 HRLad THAE DO IAK fanifatiy BEhbA% heeed frame

pressing method, etc., are suitable.
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 in a
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



25 using a die-attach agent (not shown) fromthe side on which the adhesive
sheet 10 is not adhered "die-attach process". Plasma cleaning is perforned
on the lead franme 20 on which the sem conductor elenent 30 is nmounted, if
needed. 30 Plasma cleaning is performeqgprior to the wre-bonding process,
in order to prevent an outgas conponent from depositing on the surface of

the | ead di¢raémm adf justibeforé the wirdBoflihg A% eSO NROSINgas SongRimenEis adﬂésitem the
adhesi ve sheet 10 and the die-attach agent, etc., through the heat history

t he | ead dirthesudaderafithe kead dramepifhaipegr elretrisaltopaertionmay ovewr Withérent and
just before i?he W re- bondi r]ﬁhgﬁg‘cesid I'lé t he outgas conponent is deposited
on the sut¥% gn‘éff’.gt"ﬁ(écep%éﬂc epet gg(ffeae‘ectri cal connection may occur
in the wre- bg@e&ttn& NoRHGA FIGSHCHhé S@hichiducydrldnedt B0 R Hedasr22 bk, as

shown in FIG 3C, the sem conductor element 30 and the lead 22 of the 5
| ead fr arfea®frame @0aire elecirically yorneoted ¢o eathtadherabiough terbontinguyinest Hembdmdi ng

wres 31 de . of a gold wre, (wre-hondin r ocess). er,mre, as
shown in |8(8C§€),Wl{qf.é‘_ﬂ}l’%' nd‘f‘B&’ﬁ%“%- a Bmfef"fﬁ’%égﬁ émﬁéﬁ éa_ewgﬁ?a%o are
seal ed W flind D aHBYHY QfhiberhuBrof Bietnt I HeGalbl SifRThe WdIdRE et By OF the
manuf act ure shown i n In aresin nmolding die, an arrying out a
transfer lapingdithgQFN xthe hdddig of tie mgmifixgureshdivndn FERi3I€ ipranlesinmolding die,
material). (resin nolding_ process). s .shown i]B FI G 3E, i e adhesive

sheet 10 an§ camyingR artraatier ﬁ@l%g@ﬂiﬁgneétﬁl@gfﬁsma themolding regpdmeldng 20
(RS oo GAERBRUAGBESSEDD) [0 ODIaLn Lhe AL n e 3
unit is diced aNexgaesipiwniarFIGhEE thohdlesive shéet QBNssthifpddiiramnbe mobdieg s) to
Fhe. abovereBaiicinsae fdrares 54 (ehesp HESHTIPHOUAIICE) MeBRBIAG OFS U |~
o, T T G apgiginsei |11y LUt oo e bond v
sheet adhering Einally as s in Fi&k 8F,ahe QB wndhissliced alangeeach périfireafithee made
R R R N A IR | T TN T S
0L o E5pd IR ABEABGT 10 PP ool
t he QFN50abave thanufiadtaring fiethod, there is no possibility that poor wire-bonding, mold flash,
and the adhesive residue may occur.
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
QFNS50 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 QFN50 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



4A. 25 This figure shows that the | eads are arranged in a predeterm ned
pitch. If the solder ball 60 is attached to the QFN50 shown in FI G 4A, as
shown in FIG 4B, the solder ball 60 can be adhered in three dinension
fashion so that the lead 22 may be wapped with the sol der bal 160 rangi ng
over the side fromthe bottomof the lead 22 which is the external

connect i RgmhaBlyidlprovdd. Therefore, the solder ball 60 will be adhered to
the lead 22 which is an external connecting termnal nore firmy as
conpared with tlhadditionesincecnpdrt giihe lead @2tinprojersedromdhesmolding resinptth
nmounting.in the wri board, et o e _renmarkabl y~i,nprov As a
resul t, rROUAM: %Pé?‘?ngwm © lgélﬁlccfﬁd"a%%{fﬁtge cﬁ%ﬁﬁéesﬂ %@nbgt&ﬁ%oﬁﬂpfqg Wiring
board, cag;. et dér & ith! Libh4)Bne.Si efdrd)ak khédfn t he

| ead 22 3@“@ &égtfe(ﬁ%r om td)ﬁreédr;@%?drig@etgﬁ ﬁ&gggﬁéggt%oﬁhe space between

t he | dad i Fa@s4QGven Miforaigmimatier Hs{for eddmnphes tatlberingrattencsuchias dug, ndear d 70
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t he for eigbjecit tpettiohlof the kad122 nad tiachdighttofi¢he spider bali 60, thesolderbalf 64 ¢rm | ead
22 and the height of the solder ball 60, the solder ball 60 can be in good
cont act viein 2oRdé coptactith therwiring board her ef ore, the poor el ectri cal
connggti on and LRl I ; WX boar d
70 rgs%ul ting fr%ﬂr%??fﬁléer’ (ltél%oﬂédt?)gﬁ%fgr% Ie"f(ﬁﬁellE g"e‘?‘gﬁh %é’? P glfrng%mﬂsﬁ)l%égbh?ggar kabl y
i nhi bi t edfroAshewirig beeald 20 sesaltingdenn dhenexistendetof ther fesedgyi matterehit carbe an
adhesi ve sheet for _ _manufacturing a sem conductor device which has, in
manuf act uiemagkabbeinbiitedno poor 15 wire-bonding, no nold flash, no fear of
t he adhesive regj : L i.n capahi b 0 : | {xNQ
strength to theﬁémg@%lég%&&owb ugjnthbweggﬁntolh%lﬁg’ rel | gﬂlef Fi'%%mdcran be
provi ded. mbinifacrufing a3eridsndador dewiceawhitinhay) in mgnufectinog thedQENf no prch has a

high mounting strength tQ the wiring board, etc., and .an excellen
nmountliSng WisEibepding; 5o mekd ﬁ@h, oo fogr e@&ﬁ@éﬁeﬁwe Ehidue EF"E?émHStcé’(H’a}E”hf ?ft al t hough
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can be provided.

Moreover, a QFN and the manufacturing method thereof, which has a high

mounting strength 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 atl.
“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



I nvention can be applied to any sem conductor device of any structure, as
long as it has the sem conductor elenents nounted to its sem conduct or

el enent nounting portions 25 forned on the |lead franme or the wiring board
and which is sealed with the nolding rggin. Next, although the present
invention will be explained further by a working exanple and a conparative
exanpl €, [haes ﬂﬂae 'ﬂ%mbgfﬁhﬁc Ll (@) 220 hAN¢aiel (BB sathe Mdy-be salinlthé0

Exanpl es 1- 5 he conponents shown in Table 1 were m xed at the nmass ratio
shown in c'ﬁmﬂ[pmtn@(examplader a tetrahydr ofuran sol vent to pr epare t he

adhesi ve corrposIBtlo It hou ted that n Table 1 g mass ratio
(((a) + (c)) / (Wt er eRRI VLA 2 B‘f&%ﬁ&ﬂt’e EomRgsitioh, ying a(&%‘f‘ﬁ'l‘ St of

t he ther S n
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t her mgs Etﬂhidkgeska)f 25enicromgtdrs/ the igtast hansm@i eiperature if mo( b}:s than 3&0%1)
I ndi cated (the sanme may_ be said in _the gFaratlve exa after

appl yi ng easshcienind M@E$Wﬂ$6ﬁﬁ8§§ pp@ﬁ“C)a weat-ﬁéls%nhgp%?é Thater Sq ﬁhﬂn(

trade na T ﬁ}l pr Ltd.

the 5 tﬁg QHKA&CQ\I?ﬁ g 8/ orre '2?15? ﬁgq’“ﬁg"g‘ﬁ’? E#]{g F%ﬂg?\ﬁq?g?ryp‘g%?%erde of not
| ess t hanfo@Qfinutegat {20°Cabiobtiin b:h@dh&ive@hml@ﬁmrprﬁenﬂﬁvmidrﬁ) as the

heat -resi stant base materi aI so that the thickness after dry| ng thereon

may be 10“GempaatyekExamplad” resultant filmwas dried for 5 minutes at 120C
Lo O N an adpesl SpcIBR h8hn il TaRlk S6GE miRUER thORmss rafiB TRAMA M YtiExanpl €

he conpo were m xe e nmass ratl1 o s

Tabl e 1 UQH&dr atetratiydebirnCioVeRn toSstead bn hohgziveuehmositiondlissi ancadhesive
conposition. Then an adhesive sheet for conparison was fornmed by t he sane

process aﬁxephfomemmsomgasef Hﬁﬁi bEtheéﬁE@ﬂWWQS anigethe werking examplehe adhesi ve

et L U LUE i AR e OB Db e 58 e

The conpogrHl, S@ﬁiwtherthﬂ':kbése aﬁeid\&lyﬁlgnwmﬂd bats mhﬁonms;s ratio shovvn |n Tabl e
1, in the toluene solvent to prepare the adhesive conposition. Next, the
adhesiive tComparativohixampleddpl i ed to the same heat-resistant base materi al

50 i crometors. ThnERPRICER SEphIRiTabiad bile GEREF S BE hisks BEOSOWHTIEE O
obt ai n an), adhe e sbReht oGrepetirradhesive 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.
It 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 CO., 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



"Conparative Exanple 3" An adhesive sheet was obtained by the same process
as in the Conparative Exanple | excepting that the conponents shown in
Table | were mxed at the mass 25 ratios shown in Table 1 under a

t etrahydrofuran solvent to prepare an gglhesive conposition. It should be
noted that, the synbols in Table | indicate the follow ng conponents.

(A): An pESIXS €COSILTIL),r ade nane "AT-501 " produced by DAICEL CHEM CAL 30
| NDUSTRI ES CO., LTD., wei ght average nol ecul ar wei ght 120, 000),. (A2) : An

epoxy re{iAd):(An eplxyrrasin (tradexene ‘337200 orraducgd By PEDHRYK INS CO.,
LTD. ), ( . resin (trade nane "EPKOTE 604" produced by JAPAN
EPOXY 19%@%‘39?&), (A4): An epoxy resin (trade name "HP-7200"
produced (ayy. i AbEne CHEM GhbSuce NG NIPPOMPK A YA IO, LYRS), N
e AU e TR Ol LI
resi n5(t (Ad& A phencl Gt @rbde hame STKIL460” SraduvedtiyGGHONAMIGH POLYMER, ) |
(Bf): Denaturated silicone oil trade nanme "XC 96- A4464" produced by CGE
Toshi ba ©P+iLdbhks co., Ltd., (B2): A denaturated silicone oil (trade nanme

" KF- 105 @gﬁ@;ﬂ&%ﬁ%a%mce% b traGU RATHE 2 -9 AGRG4” drblluded by IGE Mosifba

denat ur at I'’cone ol ade nane "KF-861" produced by Shin-Etsu
Chem cal Sifiones!Qod.Dtd.,(Cl): An acrylonitrile butadi ene rubber (trade nane

"N pol 1001" produced by N ppon Zeon Cp, d., weight_avera nol ecul ar
wei ght 3d,Bano'§ denaturatedisilicone gHl|(tade Rame ) b% ? preduc hlw%?‘geklﬂﬂm'gzss"
prodH%ed I—ﬁ@hgl Japan Co., Ltd.), (C3): A styrene-butadi ene-styrene
resin (trade ddame "Tuftec M 911" produced by Asahi Kasei Co., Ltd., weight
aver age n33:caldasativaicdhilichhe ol Gidde fdide “KIA8pT piodirckel byeShin-Ktpu Chieroizdl by
Tonmoegawa Paper Co., Ltd., siloxane containing 20 aronmatic group

pol yi mi deCowbtdht average nol ecul ar wei ght 50, 000),

(C1): An acrylonitrile butadiene rubber (trade name “Nipol 1001” produced by Nippon
Zeon Co., Ltd., weight average molecular weight 30,000),
15 (C2): A polyamide resin (trade name “Macro Melt 6238” produced by Henkel Japan Co.,
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-methyl 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



(C5): A polyal kenyl siloxane/poly al kyl hydrogen siloxane m xture solution
(trade name "X40-3103" produced by Shin-Etsu Chemcal Co., Ltd.), (D): A
har deni ng accel erator ( produced by Shi koku Chem cal s Corporation 2-ethyl
4-met hyl imdazole), 25 (D2): A platin®mcatal yst solution (trade name "PL
50r' produced by Shin-Etsu Chemcal Co., Ltd.). (evaluation) Evaluation
criteria dincittach proabssat.¢.oat 17500 et 2ieoves, ds pfepatecamold relasing fdmmwithuanus> 30

After applying the adhesive conposjtiqQn or stjcky. copposition pregared in

each exa e@"BﬁFYST bt amrl‘@ﬁéé"éi ng 5&’?@&1@@%"&%‘&&%@@?‘&%&% G?B‘&nt sheet
was drie ] : | 4l ' | adhesi ve
shoet or THLY ElesbB AN GARLEAPe Bcl B JEINL BAeh baf 0B DO 2

heat -t reat ed unfigs obithimed ansid ecdeddig fllpchadng dn 4diesiRO laydi 6r abtickgapronsss,
i.e., at 175C for 2 hours, tq prepare a nold releasing filmwth an

|
adhesiSve fWyrte Sommex 30 mypythe Sgguency wasiseloderd Hiothe hegting rateywaeset ig be ng

t hi ckness t.he | d rel easi fid.m hayir lve layver or .a sticky
| ayer wasd SelmifcendiBe Soreinand i e Y of FaF 20T WEs mlShed e,
adhesi ve Arpygéticoodults hfchyurkM¥at appaQtusiradd ndrid LEOVIBROBODIDV-[I*he
frequency was set to be 11 Hz, the heating rate was set to be 3C/mn, and

t he st or apreduesd by G@RIENRELSH €€.1LTR.).s Die mBomesotorage modubsoéthisusi ng  an
el asti c- npdul us nmeasur nt . apparatus ,(trade nane "LEOVI BRON DDV-1I1"

pr oduced Wpﬁﬂ%gﬁﬂt:%lpggahm ‘%Eﬁ??gﬂ?&dm ni mum st orage nodul us of this

t enpey@t urmEyopiviiie-Bo 1imts was obtained. 10 "Poor wi re-bonding" The

adhesi on sheet or sticky sheet obtained in each exanple was adhered to a
| ead frame havi e adhesignsheesioz atickyGhaehobtadned imench exgmple avas adhered tr T kel

Phokngs <lent B3 HR s S e BAPER P Tk S Byl s
Subsequenfehy fraffel 8% 16 RdiHN AreargeRent 4 16121 OF dPpitEesNPaskdpeEize! 1D kL6 nih,

0.4nm on which an al um ni um was vapor-deposited to the sem conductor

el enent ndhpinshthreughtd lemindtingtmethedid Subsequenty.raftenmoupdng/a dypany ehip{@t t ach
t.. the d i d the | ead lectrjcall t ed h

S0erlrs | B BB b b8 G PSS b e s S

manuf act ugggichyducRilelifiib nidinting Poition of thd 18&d framd ukingantepaky hgad was used

to be 0.59N, processing
die-attach agent, the dummy chip and the lead were electrically connected to each other

through a gold wire, using a wire-bonder (trade name “UTC-470BI” manufactured by
SHINKAWA CO., 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 bel0 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



20 tinme was used as 10 nsec / pin for the heating tenperature of 210C, and
US PONER was 30. Thereafter, 64 pieces of obtained packages were inspected
and the nunber of packages having poor |ead side connection was detected
as the generating nunber of the poor wjre-bonding. 25 "Mld flash" Mld
flash was evaluated using the |ead frame after the w re-bondi ng eval uati on

was fini sReFe ghiferiithgdunfiRe ¥y nickPBagkp! di ng resin (a bi phenyl epoxy type,
filler 85% content), 180C and a pressure were set to bel0 MPa, processing
ti me was “Yathesioe résediei’ng tenperature for 3 minutes, and the dumy chip was

led with th | di in 30 th h_g.1 f di di e- nol di
o1 acess) . Ther GAPLIE I (Rl R e dron st pREradB & (h tho

mol di ng ;&tat ﬁggﬁﬁe ddﬂéé?@&%lf‘e@t @rmegmry%e&% sﬁ‘éﬁrﬁé@rofptgn ¥tidsthon 0! di ng resin

is | eaked to portion tor lead termnal external connection (surface at
the $i destdppihpeatadfissd wen/alieet or the sticky sheet of the |ead), and
adhered to it was detected 21 yges t he,_generating

T

nb f ld flash.
;\ﬁ‘dhﬁSi vle r esi difePiefssRhPAFagE: fﬂt‘eai‘@%’éf_ﬁﬁlé‘?ftﬁf ?tnﬁT‘ﬁ'ﬁgéﬁa&gﬁﬁ’W%?ﬁ of
ot ppeq HFeHSAT ek jpeBlediiiipe LRACIR YEIGBEn Bhich e SlbEESATCE. V02

packages sukfacé tHehlhashe simvtinaiied povtions fordéad tehsiahl exaanaltoonnesion, 4 fesinef rom
were inspected, and the nunber of the packages on which the strjpped side

surface tmeldgdisids; ¢le.) mageietsarined gs thegrumben of the adbgsive wsidug SAmaRINgy na)

connegti an resin. . | d [ s determ ned as the nunber of the
adhe ;bve r‘%ré"lgl ute0 A eggqnnogﬂhﬁbg%ﬂ%gtﬁ?)l% projection of the tip end of the

| ead” The andunTheimeujoftdjedtioplof thatip el @hile dadtfiven radoldimgresine nol di ng
resin bottomwas neasured using the lead franme used for eval uati nq_ht he
t

adhesi ve hastonwas measired psing the lngd Bame usedcler evalnaiingdhe adhesive residue. palge
f "SURF " i3 ) t 64
D eces. of SpUNHE A UrtitE colROSE flel Sthe e RRRKDE "SURFEHAPROB" hafiufhcftbll

t her ef r onby TéleyovSuimited CodiLitd §raboowesdosiba f phdlagesiftarnaippimmthe athasive si de
tip end of the |ead and the bottom of the nolding resin was_ neasured, and

the Kvershget erstickyshest therrfromuthe vortieal differsaerghetYern R exiemal somectipn
adhesi ve iiaé( b NG 3f #Q 1B LLATRE BbFor 3F the molding resin was measured, and the

average was calculated.

Moreover, although the thickness of the adhesive layer was 10 micrometers and
thicker than a traditional one, the adhesive residue did not remain at all.

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 adheredina 3
dimensional fashion so as to cover the lead extending from the bottom to the side surface

25  of the 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



thicker than a traditional one, the adhesive residue did not remain at all.
20 Furthernore, the amount of projection of the tip end of the | ead which
is the external connecting termnal fromthe nolding resin bottomwas not
| ess than 2 mcronmeters, so that a high reliability in nmounting is
established, that is, in nounting the obtained sem conductor elenent to
the wri Flgnakﬂéfdlﬂ lowelrfiuch pdie vﬁﬁé-ﬁﬁfdixﬁ%&hdhﬁolﬂﬁ%h bocwatdian exhriufacturthg the

di mensi onal fashion so as to cover the |ead extending fromthe bottomto
the si desemichadustoraBvise, andalsamuch adhesiygresidue remainedle  MATRRYeA1436R Exanpl es

| and 3 in which the adhesi.ve , conpositiaon o} |

stri ppab?‘?mlﬂn‘& r‘i%l"}?ﬁ Oﬁﬁ% A W?twgletxﬁ%@geﬁq'é ngggégj@qr%gﬁ‘%tl% Sof the
adhesi ve oF 44&f, ARSI ad Hdth MRMolkinkGedin BekaH, Afthe® htbuntihg sétiabilities ot

occur in manutfacturing a sem conductor device, despite the thickness of the
30 adhiesiwmeee Jomyer being 5 microneters, which is thinner than working

exanpl es, large anount of adhesive residue renmained. In the Conparative
Exanple 2 in which the adhesive conposition was prepared wthout

conmpoundi ng the thernosetting resin (a) and the strippability inparting
conponent (b), the storage nodulus of the adhesive |ayer was 22 remarkably
| ow, much poor w re-bonding and nold flash occurred in manufacturing the
sem conduct or device, and al so nmuch adhesive residue renmai ned. Mreover,
each sem conductor device obtai ned by conparative exanples 1-3 did not
have the projections of the tip end of the lead fromthe nolding resin
bottom and their nmounting reliabilities 5 were low 23 J U "yam< NOW
" Nd ON W-CJ %C ) c0O'1 dp 4 UW OLO
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manuf act uri ng ariResHheaRe sdePfor v R neing @il GRblor dBvieasf B presempp! i cabl e
for manufacturing a senm conductor device of a QFN, etc. The sem conductor

devi ce ofinvéntiopriespplicablmfermanufactucing aserinonfudiondaving ofe QO ¢ther Eog are

f bl |icable .t i dyct i f N.,, et.c. 5. Wil
D1 of or r ecPeBMBBIHCR devits of BE FpnETaHion o8 R yBcufnemr e ferep A8t r o oo
above anﬂ;rbfe ] Hﬁﬂicgﬁlega%d@ggeﬁﬁ%&dEﬂ@é@f@Qﬁ‘. Je,éﬁ:r_rpl ary of the invention

and are ot to be considere mting. Additions, omi ssions and

subst St uti ons, While padfereed embodimeatsioditlse insention hanel been désombeddmdar ti ng from

the spirit or scope of the present, inveptipon. Accordingly the invention is
hbese gt

not to bé_lléﬁFﬂ?qj%bQé’G apd 1430opl be ynderstpadt @re ¥ R&IVEMA R, and
i's only l:ln'al &€ gotb% bter?:%nsciﬁ% af iiﬁﬁﬁﬁg.apﬂgﬂg&%, ShRdsiths ah8 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.



What is claimed is: 1. An adhesive sheet strippably adhered to a | ead frane
~or a wiring board, for manufacturing a sem conductor device, conprising: 5
an adhesive | ayer on one surface thereof and a heat-resistant base
material, wherein the adhesive |ayer contains a thernosetting resin (a) and
a strippability inparting conponent (?}5 2. An adhesive sheet for

manuf acturing a sem conductor device aS§ set forth in claiml1l, 10 wherein

t he adhesiwgatlig¥aimddyst her contains a thernoplastic resin (c). 3. An

adhesi ve sheet ‘for manufacturing a sem conductor device as set forth in
claim1l1, wherein the strippability inparting conponent (b) is a silicone

oil. 15 4., An hesi ye sheet. for_  mapufacturi ng a sem conductor device as
set forth li-ﬁnéﬁﬁﬁw,\‘wetmw ﬂéh%re@m&ﬁf@mayéf vareg board, fore

stri ppabi I i t : - (b i .is chemcally bonded with the
oot (hanitacilil'd 2thiGAIRARCIEY e dontHsh :

t hernosetting resi etting resin (a) and the

t her mopl astahadhesiieriayer bn oROsurfacétherediiand & hestrexistarft baseraaefigict uri ng a

sem conductor device as set forth in claim1l,  wherein the adhesive |ayer
has a ni ninB%@S@!MW@DWS@MW%E resin (p)and 2 gippakiityimpasiing ess
than I MPg, dhesi ve sheet for manufacturing a sem conductor device
as set forth in cldim1, 25 wherein the hear-resistant base material is a
heat-resistant resin filmhaving a glass transition tenperature of not

| ess than 150C and a_ coefficient of thermal expansion of  5-50 ppmiC. 7. An

adhesi ve shéaadhesiveshasiiarmanyipgurngasemiconduetondevicaasset faghdnelaimplih i n
cl ai mq}, ‘%éﬁm | . ﬁ'%rt'* I t]?e?ﬁl Lalns a netallic foil
havi nglba coe |g§egdr??e%¥beltarqerna é%le)?(%glgtgi on §PH§‘§°§‘{3§1§6" C. 8. An adhesive
sheet for manufacturing a sem conductor device as set forth in claiml, 27
wherein the adhesive | ayer has a protecting filmon the surface opposite to
t he surfaggmagﬁfﬁabeﬁlﬁ@fﬂwwfe@v&%m}s URAGE GRice 25 56k forthdn ALY ve sheet
for manuf agjdig Syl Mﬁé Fpon ; ; # indaiml, wherein
a part of tl?%&g%e%l%qlgger ent ?s |nt€§ a'5§%¥l§P%6 l'on the | ead frame
and/or the wring board upon being adhered to the lead franme of the wiring
board., 10., An hesi ye eet for nmanufacturin sem conduct or, deyi ce as
cet § it h 4 Anadherashee IAER RS HAPER SOy Bevicass S8 IO GRHEES o1 ot
l'ess than Ghepif iR Edhedive RYE dobfdins the strippability imparting component (b) which is

chemically bonded with the thermosetting resin (a) or both the thermosetting resin (a)

and the thermoplastic resin (¢).

20 5. Anadhesive sheet for manufacturing a semiconductor device as set forth in claim 1,
wherein the adhesive layer 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,



adhesive |l ayer enters into gaps fornmed on the lead franme or wiring board in
depth of not Iless than 2 mcroneters upon being adhered to the |ead frane
or the wiring board. 1 1 . A method of manufacturing a sem conductor device
conprising the steps of. adhering strippably the adhesive sheet for

manuf acturing a sem conductor device as set forthinclaiml to a |ead
frame or a wiring board having sem condyctor nmounting portions such that a
part of an adhesive layer enters into gaps forned on the lead frane or the
wi ring boamdrereirpthe adhegive davier baschprotoeting fdment the surfich epposite cothe warifae nount i ng

portions tg..el ricall onnect . the sem conductor elenents w th external
connecti ng?%cénrgrﬁggfé agreasbslﬁ{\tﬁ%sel“é‘gﬂmﬁ'r ane or the wiring board; sealing the
| ead frame or the wiring board and the sem conductors with a nol ding resin;

and stripping the adhesive sheet for manufacturing a sem conductor device
fromthe | «gaﬂle adhesivg sheet foranafufactyging s samconductor device as set forth in Claim 1,

wherein a part of the adhesive layer enters into gaps formed on the lead frame and/or the

wiring board upon being adhered to the lead frame of the wiring board.

10. An adhesive sheet for rﬁanufactming a semiconductor device as set forth in claim 9,
wherein the 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

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

11. Amethod 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
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;

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.



