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1 SPECI FI CATI ON PUNCHED ADHESI VE TAPE FOR SEM CONDUCTOR, METHOD OF '
MANUFACTURI NG LEAD FRAME W TH THE ADHESI VE TAPE, LEAD FRAME 5 W TH THE
ADHESI VE TAPE, AND SEM CONDUCTOR DEVI CE COWPRI SI NG THE LEAD FRAME TECHNI CAL
FI ELD The present invention relates to punched adhesive tapes 10 for
sem conductor particularly suitable for dse in sem conductor devices
wherei n sem conductor elenents (chips) are bonded to | ead franmes, and al so
relates to the production of adhesiggEE%ggcgﬁib'ng | ead frames, to adhesive
tape- bearing lead frames and to sem conduct Oor devices fabricated 15 using
t he adhesive tape-bearing | ead franmes. BACKGROUND ART | n resin-nol ded
sem conduct or devices, adhesive tﬁ@ﬁ? are now WMIﬂQéiged as the adhesives

for bonding 20 sEYNCHRRAPEESLYE \EARE HOR; HEMIGONDUCKOR , METHOD (O 1o

adhesi ve 1 apsaNtFACTURTING LEARC ¥RAME RITH THB! ADAESIVRAFABRN! BEAD FRAME S,
the reliability of sem conductor devices may be lowered. It is therefore

necessary toWITHhJHE APERSIVE TAPEs AND SEMICONDYULGTOR,DEVIEEc COMPRISING

applying 25 the adhesive tapes to ﬁ?@eéﬁﬂg # frames, to avoid using
adhesi ve tapes contai ni ng contam na de A conventional, sinple

met hod of renoving contam nants is to cut off the parts containing
contam nants_from adhesi ve tapes, to obtain contam nants free adhesive
t apes. Thi s TEGHNFSALo ver requires many hands and is inefficient.

According to an ahleepraiden® fioveRtavRNtreNategntampiakthed athesieal ¢apes
contai ning contam nants are marked wiith _seals, ink or the like, to avoid

t hese rkQi of®@Taf@miseontucdior PRTFAC UG 1§ §YiltgPLen O ¥ERodMal so needs

2 semiconductor devices wherein semiconductor elements (chips)
are bonded to lead frames, and also relates to the production
of adhesive tape-bearing lead frames, to adhesive tape-
bearing lead frames and to semiconductor devices fabricated

15 wusing the adhesive tape-bearing lead frames.

BACKGROUND ART

In resin-molded semiconductor devices, adhesive tapes

are now mainly used as the adhesives for bonding
20 semiconductor elements (chips) to lead frames.

If the adhesive tapes used for the above purpose contain
contaminants or defects, the reliability of semiconductor
devices may be lowered. It is therefore necessary to inspect
adhesive tapes for contaminants and defects before applying

25 the adhesive tapes to adherend lead frames, to avoid using
adhesive tapes containing contaminants or defects.

A conventional, simple method ¢of removing contaminants
is to cut off the parts containing contaminants from adhesive
tapes, to obtain contaminants free adhesive tapes. This

30 method however requires many hands and is inefficient.

According to an alternative for preventing
contamination, the regions containing contaminants are marked
with seals, ink or the like, to avoid these regions and use

other regions for bonding. This method also needs



| nprovenent since the adhesive tapes nmay be contam nated by the marking,
causing the contam nati on of adherend chips. D SCLOSURE OF | NVENTI ON 5

The object of the present invention is to solve the above problens and to
i n work
efficiency, a nethod of producing an adhesive tape-bearing |ead frane using
the sanme, an adhesive tape-bearing |ead frame, and a 10 sem conduct or

devi oo f abr LR rts Lt 180 Mo AR cLBR! o b8! kLRI RLRUA by

provi de an adhesive tape for sem conductor which is excellent

contam nati On~wW t hou esive tapes-nor C amnatin

mar ki ng w t ftheealagkdmg, nlcausd niga\thehiconkpordnat iodeaft bdhependhichdgpadhesi ve

tapes at or in the vicinity of the regions containing contam nants 15

or

defects is excellent in work efficiency and overcones the above probl ens,
and we have DIGCIOGURE IOF ANVIEINTIION t he present invention. That
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punched adhesive _tape for sem.conductor, with_a part thereof containin%
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at or in the vicinity of the regions containing contaminants

G

15 ~or defects is excellent in work efficiency and overcomes the

above problems, and we have consequently completed the

present invention.

That is, the present invention provides a punched
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adhesive tape for semiconductor, which is made of an adhesive
tape comprising a base f£ilm and an adhesive layer provided on
one or each side of the base f£ilm, and is pierced with at
least one punched hole which is made by pﬁnching the adhesive
tape at or in the vicinity of a region where the adhesive
tape contains a contaminant or a defect.

The punched adhesive tape for semiconductor of the
present invention is suitable particularly for bonding
semiconductor chips to lead frames, and also has wvarious
other uses in the fabrication of semiconductor devices, for
example, to bond semiconductor chips to TAB tapes.

The present invention further provides a method of
producing an adhesive tape-bearing lead frame, comprising
detecting the punched hole in the punched adhesive tape for
semiconductor, punching the punched adhesive tape for
semiconductor, with a part thereof containing the punched

hole skipped over, to punch out an adhesive tape piece from



3 the punched adhesive tape for sem conductor, applying the adhesive tape
piece to a lead frame, with one adhesive | ayer of the adhesive tape piece
adhering to the lead frame. The present invention further provides an
adhesive tape- 5 bearing |ead franme produced by the above-descri bed net hod.
The present invention further provides a3sen conductor device fabricated by
using the adhesive tape-bearing | ead frane. 10 BRI EF DESCRI PTI ON OF THE

DRAWNGS Fi gyl lp uhcheld %’&h‘é‘s% Oftagaep*é%i-h%Qmi%f\ﬁh&%o}_:?pspg;&&iﬁgmtﬁ%”d“Ct or
of an enbodi nment accor di ng reSent “rnventiron. Fig. S an ‘expanded
Cross- sectladhbsmMaNtmpalpaeﬂé tpuacﬁeada&Mamevewﬁapeoheradh&bdwadﬂa&em as

shown in Fi a h I rection LI AA EiQ, S

Cross- sectl%ﬁa# Vlé%ﬁb 1§%§§n$€b é&ggoFgﬁ %ﬁg%M%P gﬁeeigggl%r éccordlng
to the present |Ehenmm@menzo1BESﬁtMBBEfE@Rh@&RBYbN@d@BTaﬁHEth#ENEI@Hpe-
Herei nafter .t he hesi ve t pe for nductor of..t

vent | o aRTeTHDAAREY AR BEoulBea By 3HE: ARV pBRe R oI PR R ane
wi Il be descri bedhien pielsaint. 1Ewemmhbmyfhrkmarugabb&des aheemagenbiucorn t he
present 25 _nventi .nclude.insul.ati he esistant resin filns, such
D polyi i a8 “ps el vzt (the SRberiihot aher hBATiRAZHA re.

pol yet her - stflrfaties fil ns, polyether-ether-ketone films and pol ycarbonate
films. The base filmis preferably transparent. The thickness of the base

filmis preferably 5 30 to 200 [err]m nore preferably 25 to 50 [err]m

Base filos BME@EEDEH@&HP&QQ»{emrhmmamameuagvantageous to the production of
thin resin-nol de sen1conducta€ldeV|ces and base fi t hi nner t

[err]m may | over T ori® & Bl@eNdPW 9fadhRYRE eéoépgﬁﬁlvﬁoﬁapﬁ P&ilve
exanmpl es of saffiewndictisialdfe dno enfbodiimem t3accatdasigyeol aner peeseht punched

adhe5|ve ta@ﬁuﬁéﬁffﬂﬂﬂ conduct or
Fig. 2 is an expanded cross-sectional view of the
15 punched adhesive tape for semiconductor as shown in Fig. 1
taken in the direction of arrows A-A.
Fig. 3 is a cross-sectional View of a semiconductor

device of an embodiment according to the present invention.

20 BEST MODE FOR CARRYING OUT THE INVENTION
Hereinafter the punched adhesive tape for semiconductor
of the present invention and the adhesive tape-bearing lead
frame produced using the same will be described in detail.
Exemplary films usable as the base film in the present
25 invention include insulating heat resistant resin films, such
as polyimide films, polyether-amide f£ilms, polyether-amide-
imide films, polyether-sulfone films, polyether-ether-ketone
films and polycarbonate films. The base film is preferably

transparent. The thickness of the base film is preferably 5
30 to 200 Um, more preferably 25 to 50 um. Base films thicker
than 200 Um are disadvantageous to the production of thin
resin-molded semiconductor devices, and base films thinner
than 5 “m may lower the work efficiency in adhesive coating.

Non-limitative examples of adhesives usable to form the

35 adhesive layer of the punched adhesive tape for semiconductor



4 of the present invention include adhesives conprising thernoplastic
resins, such as aromatic pol yan des, aromatic pol yesters, aromatic

pol yi m des, aromatic pol yethers, aromatic pol yether-am de-im des, aromatic
pol yester-imdes 5 and aromati c pol yether-im des, and adhesives conpri sing
t hernosetting resins, such as acrylic resins, epoxy resins and phenolic
resins. The thickness of each adhesive |ayer of the punched adhesive tape

for sem con t r i nvent j i . er <1s 100 .
[err]m pre gfgtg{ey?{aret%?g’g %ﬁﬁ%%&ngﬁgl%rﬁgf %rdg%lsﬁg%% tc%h‘%l%elr%] m For
exanpl e, thé&hedimegpbasttiapedsinse wmweh as Areomatdce polyanddieison afromattiie
producti on of ch S] e far ' u ' roduced by
coating one%grlgt}%t%‘% 'dgag:og’%qg'dl¥%l§§'§'el %%I’m%%%ggg:v?rbﬁ'&se h‘ilg‘% ®4n adhesi ve
di ssol ved i mr»mdive ol yerttherean i -tivd desqt iangmad idr polyesdmmiimg delse
solvent, _to farm.an gdhesive l.ayer .on one or each si.de of the_.base film
adhesi ved comg Rats R Heia e PR Ene” BeR By oot g3hE,
general | y tahrsosgertimg tdesidrsy,i mypuch?@s Boryddlee siesd nisgy epoxy mesfisrsabl y
transparent. Iﬁf adhesi ve tape nmay be provided with a peel abl e, transparent
protection 7} plhq}’coﬁ'l% L8515 %t r af | uor oet hyl ene film

pol yet hyl enet elr epxhiéﬁf ailtﬁtcﬂ:ri‘éésqofr @ms&dtfe&a.tvedf I Weifwhﬁﬁfmm@dh? fit e
film polyet ene film 25 0 ropylJ ene fi r pol ynet hyl pentene f.ilm
on one' o bAANSRIVES (TAPS A% & SR ARAGF Az, 05 theo REER A tAVERITER (15
films my bgdinehad 1068 o i) bRErBEALES! 5OBof 5bMum OmemRy be punched

after the protection filns are peele e thickness of the protection

filmis prefpednadit aolGo 35 4arrlm nore preferably 10 to 50 [err]m
The punching for making the punched hol es piercing the punched adhesive

tape for seni condif® GXaFPLehe thee sdhesivee faben teapehaisesdr dne FheuPussesty
met hod, for gxAM®PY¥or the production of the punched adhesive tape for

semiconductor is produced by coating one or both sides of a

15 base film with a varnish of an adhesive dissolved in a
solvent, and heating the coating to dry by removing the
solvent, to form an adhesive layer on one or each side of the
base film. Adhesives comprising thermosetting resins are
preferably semi-cured, generally to B-stage, by the drying.

20 The adhesive layer is preferably transparent.

The adhesive tape may be provided with a peelable,
transparent protection film, such as polytetrafluoroethylene
film, polyethyleneterephthalate f£ilm, release-treated
polyethyleneterephthalate film, polyethylene film

25 polypropylene film or polymethylpentene film, on one or both
adhesive layers. Adhesive tapes provided with protection
films may be punched together with the protection films, or
may be punched after the protection films are peeled off.
The thickness of the protection film is preferably 5 to 100

30 Mm, more preferably 10 to 50 Um.

The punching for making the punched holes piercing the
punched adhesive tape for semiconductor of the present
invention may be carried out by any method, for example by
using a punching machine comprising a tape-punching die and

35 an air press capable of reciprocating the die. Contaminants



usi ng a punchi ng machi ne conprising a tape-punching die and 35 an air
press capable of reciprocating the die. Contam nants 5 and defects
contained in the adhesive tape are renoved by punching the adhesive tape at
the regi ons each containing a contam nant or a defect. However, it is not

al ways necessary to punch out each contam nant or defective part conpletely
so 5 far as a region which contains a part of the contam nant or defect or

is close toghhe .a%%@c%? %%:]@(ﬂleﬁffiimthbs a&ﬂ@%&ﬁ@ ‘Eﬁpe E%S“Eleﬂ.o%gﬁhb S€s,
adhesi ve tape pieces free of contam nants an efects can be obtai néd by
punchi ng t hpupehdngd thehesihes ivep&aper aserheomegipos, egkhppongadndngt ke 10
punched hol . l.ghb . punch e_i d

vicinity of%gnﬁgéy%ﬁﬁggg?g?h?%%Qgﬂfon aﬁ%ﬁ%ﬁf g& ggdggécﬁ?aFﬁg §F§?§%§§Y
bet ween t he toe puachofouth @ agn coad amdnantndrt lefeegioe partacompdedely so
contam nant wor a _defect .i s ef er abl 0 cmaor_|ess, re preferably 5 cm
or Iess%lear as ﬁerrﬁgr:i',ont ﬁ'éutczlr ﬁané‘:g#f‘gmangﬁf't ﬁéaﬁggacgﬁg‘?{“é"ﬁggtopﬁer

t han t he nadefiealts caf isheladiectiov&hleayentamdnahtt be ldefecti g puhichled ower s
the reliabilit o# sem,conduct or devi%%gf suchtas a_f.ine p%rticl of a
conductive SWst ande add FUSIsCAFE i 8CLeSANE ARG BrFCCHef&EL" %freans t he
part | acki ngontamifanichandv ddfares, o‘alnel?eabbt\adiﬁea bﬁrepugbngngs?@f | t he
adhesi ve layer is not_unifor or the like, i causes hondin Ll ure.
The T or m of PRSTRGh AR HHIR: Bapen S0 Mo eandintors SRAPBLLS Seer thenr
The puncined ﬁﬂﬂcﬁé@hdﬁ.@g)ﬁrﬁﬂlﬁl’ﬁ mi&bdlmimmﬁ.?owme?otg guhchbg adhesiive
film Preferred pu ed hales are circular hol es .o .5 to mm re
pref er abl y 9908 4hmhheh VIR OEpdncRa oo POSTRITIAG 3 GORIERURasE M o
than 10 Mm @Ryddfest, the dERtdntes betwdich ahel bentdhesifv&éhkeapancheds hivde

break during practical .use. Punched holes of 30 less than 0.5 mmin
di aneter ar qﬁf & Fe9ionr fightaining a contaminant or a defect 1is

preferably 10 cm or less, more preferably 5 cm or less.

15 Herein, the term “contaminant” means a substance other
than the materials of the adhesive layer and of the base
film, which lowers the reliability of semiconductor devices,
such as a fine particle of a conductive substance and a dust
particle, and the term "defect” means the part lacking the

20 adhesive layer, the part where the thickness of the adhesive
layer is not uniform, or the like, which causes bonding
failure.

The form of the punched hole is not limited, and is
preferably circular. The punched hole may be of any size

25 which does not cut the adhesive film. Preferred punched
holes are circular holes of 0.5 to 10 mm, more preferably 2
to 5 mm in diameter. Punched holes having a diameter of more
than 10 mm may lower the tensile strength of the adhesive
tape, causing break dﬁring practical use. Punched holes of

30 1less than 0.5 mm in diameter are difficult to make.

Punching adhesive tapes at the regions containing
contaminants or defects allows using long adhesive tapes as
they are since contaminants and defects can be removed
without cutting the adhesive tapes. A contamination

35 inspection apparatus comprised of an adhesive tape-unwinding



Punchi ng adhesi ve tapes at the regions containing contamnants or defects
al l ows using | ong adhesive tapes as they are since contamninants and defects
can be renmoved without cutting the adhesive tapes. A contam nation 35

I nspection apparatus conprised of an adhesive tape-unw ndi ng 6 part, a
CCD camera (charge-coupl ed device canmera)é a punching part and an adhesive
tape-w ndi ng part enabl es a continuous process conprising unw ndi ng an

adhesive ta ntin ) bhgsi = alel art, .
"nspecting tha 5 aﬁg‘éﬁ‘?a%%‘g%?%ﬂ%éﬁ E3hHEe4 JRE0 0N DEhOER P ipunching
sl owi ng downPaFt andeanvadhepiveotspepwindimgrpant eralklbes o cdénbinuous

cont am nant f i . L egLon I Qi h ' t or
defect to nagﬁogegﬁngﬁ%%rﬁ%?ggaﬁgY%ﬁgﬁﬁﬁcéﬁn%&%g%??gre %1%%8€£§ﬁ%%$%g, and
finally w ndfrgmt khe1adheshvectapetesvindingepart g. inspectipg athei ew of a

punched %dheéﬁgaféﬂégfgfgfﬁg" £ORINGROLI DL ERE ROEh T BG5OLLhDgntO 1 he

present inven n, an S an éxpande F05S-SeGtTonal View of the
punched adhegleeingpdownr tbenadbesive otaps t@pmhopnifﬁqpoﬂSﬁZ% gﬁkggthnthe
et o TscrpErhalin Subyag 8 SR04k Bl DSBS on PUORLS T AERARs,
layers (3, 3yhercentaminartpertdefégt bo maké sipenclied Heobaset fthen (2) is
BT oEs, o' opERhiH, Bhr EREn O ol g S ahd IR EY SPpa RO
was conﬂ@ineuuhaheﬁeedheeﬁweeﬂapg.pgnching the punched h?le (4). ﬁc;gr?:ggﬁ
[ Lne LoD, e LE, PLEEFTR BIMETYLE0. o T ORI AGREES LA eSS |0
for sen condsembconduther poesant embo@hient, apeaeding tdetme nsreserehesi ve
tape for senl&ggg fé&f’aﬁﬁtPiS.pﬁristgﬁrégéaﬁég aéﬁgg -éggé éﬂgfegiew of
the punched adhesive tape for semiconductor as shown in Fig.
15 1 taken in the direction of arrows A-A. As shown in these
figures, a punched adhesive tape for semiconductor (1)
consisting of a base film (2) and two adhesive layers (3, 3)
provided, respectively, on each side of the base film (2) is
pierced with a circular punched hole (4), which is made by
20 punching. The region of the material adhesive tape where a
contaminant or a defect was contained has been removed by
punching the punched hole (4).
According to the method of the present invention, an
adhesive tape-bearing lead frame is produced by detecting the
25 punched hole in the punched adhesive tape for semiconductor
of the present invention, punching the punched adhesive tape
for semiconductor, with a part thereof containing the punched
hole skipped over, to punch out an adhesive tape piece from
the punched adhesive tape for semiconductor, applying the
30 adhesive tape piece to a lead frame, with one adhesive layer
of the adhesive tape piece adhering to the lead frame.
The lead frame to be used in the method of the present
invention is not limited in structure, and examples of usable
lead frames include those for the use in COL (Chip on Lead)

35 and LOC (Lead on Chip) semiconductor devices. Exemplary



hol e ski pped over, to punch out an adhesive tape piece fromthe punched
adhesi ve tape for sem conductor, applying the 30 adhesi ve tape piece to a
| ead frame, with one adhesive |ayer of the adhesive tape piece adhering to
the lead frame. The lead frane to be used in the nmethod of the present
invention is not limted in structure, and exanples of usable |ead franes

I ncl ude those for the use in COL (Chip on Lead) 35 in tégé(gead on Crlg)
sem conduct S )¢ i ncl ude
42 al |l oy angm%g%%%§f§ fE%ﬁ%ﬁ%é%%aﬁr?g y%@%a ya%dﬁ%rlses |ﬁ£§¥ | eads,
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coating an aﬂessgnletbhbohdaderame1cenductor chi ps thﬁreon VMen the
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Br otection fil ns,{lﬁgep%ﬁ%?%@t?@ﬁeﬂw?n% °5d5f19égjr‘?/%“ ‘é‘f/%‘?rvﬁ'f? &Pa‘ﬂfﬁ%‘?‘es

to the [1®ad imamlsaadthedppféﬁdr@lﬁiytlﬁ@rm pat]lcn];cé:si\@eh il';ihgez]g)r&i 6§é¢1§>hnsidém
20 provided_ pn_the othe be peel ed. o t her before punching, or
after punchi® g Blﬂ%leléﬁi?yf'ﬁgmand ot TJ%F\%?% fstim"l%%c‘?fﬂa% one

sem conduct cadiséspse Thgef oig @éeahea@di&seyﬁvé APy It EfSe @S NEsrmed &k om

' m conduct or depends on the
the punched @ggegégg %ffﬁ égrtﬁg a&gE51ve tapepilece applied on the lead

frame, for example, by coating an adhesive, to bond
15 semiconductor chips thereon.

When the punched adhesive tape for semiconductor is
provided with one or two protection films, the protection
film on the adhesive layer which adheres to the lead frame
need be peeled off before punching. The protection film

20 provided on the other side may be peeled off either before
punching, or after punching and applying and before bonding
adherend, such as semiconductor chips.

The form of the adhesive tape piece punched out from the

. punched adhesive tape for semiconductor depends on the
25 structure of the lead frame and on the adherend to be bonded
to the lead frame. For example, when the adherend is a
semiconductor chip, the form of the adhesive tape piece
depends on the shape of the semiconductor chip, the pad array
on the semiconductor chip, the design of the lead frame, or
30 the like.

When the adhesive tape piece is applied to the lead
frame, the lead frame is generally heated to 150 to 450°C.
When the adhesive layers are thermosetting adhesive layers,
at least the adhesive layer which does not contact the lead

35 frame must not be completely cured but need remain semi-



25 "structure of the lead frame and on the adherend to be bonded to the

| ead frame. For exanple, when the adherend is a seniconductor chip, the
formof the adhesive tape pi ece depends on the shape of the sem conductor
chip, the pad array on the sem conductor chip, the design of the | ead
frame, or 30 the like. Wien the adhesiv® tape piece is applied to the |ead
frame, the lead frame is generally heated to 150 to 450[err] C. Wen the

dhesi | a ar e yieh I t t d ve
fayor whi ohCHEed ol foeiRIB bR pRERAS ¥ho BUFLELVE! 1078 chifoR BERN
cured but nedderemdi sesdoionduct®rcehdpgs bhycdepberel y cured, the adhesive

| ayer cannot bong 3dReLeng s SHLoARINghonCRhEs p2BKchENIBTep Pighegahl v, the

nmet hod of the preSent I nvention ucing a e-bearing | ead
frame by uspmgdacinpuamhedhadh&slWepeapeatmngséﬁadoﬁuameobylgseagraed out

by enpl ayi ng, 3 HAFBARREGCRS$40A" £ARPL hﬁ%oﬁﬂﬁ%%' ye;5a Si*r g 6a3¢ pyames
S e gt

whi ch conprFses unw ndi ng an 88Res Ve ape, punchin esi've tape (to
punch out_aam@dbqimgeatEpmmpme@eobesbefampbppdyﬁngaaﬂhed1#eamapesapplying

t he adhesiv pi e and w n e, and by
addi ng ¢ her 480 “2PEER, AR ot SPmbr 1SR nbntRBEBE BF: BPRESLVR. BB N ng o
t he adhesivguhap&ng1eme athesdetetihpen (¢b punchedultobasadhesheecsapeed out
visual ly, but, refer by ,usi a nera, Whic ermis autonmatic
etocti on aRIERe ERnRE, PRRLAE Aty 2o PP EREDR) ) SRPIAERG CLB: BRAGE Ehe
puncheduadheapGEphame femdsaﬂm@ﬂm@umherpancheaaadhbsngbhxaber exdanpye 20
cm preferabl m fromthe center. of ach n_the tion
of t he I eng@itdns: RESssEhay ShaRo o detass Lhg: BBCSER OGS PELoR LRodhe
punchi ng th@umemlmlgs ofonha Ridhgstie dapecpgdceuncirad detestibh o#n be
prevented to a%%kd %% %%I%an be carried out visually, but preferably by

using a CCD camera, which permits automatic detection and

15 improves the work efficiency.

By winding (skipping) the punched adhesive tape for

semiconductor a certain length, for example * 20 cm,

preferably * 10 cm from the center of each punched hole in

the direction of the length of the punched adhesive tape for

20 semiconductor without punching the regions containing the
detected punched holes, it can be prevented to apply adhesive
tape pieces containing contaminants or defects to lead
frames. Further, since the regions of the material adhesive
tape where contaminants or defects are contained are marked

25 by punching, there is no fear of contaminating semiconductor
chips due to external causes, for example, due to the marking
of contaminants and defects with seals or ink. The method of
the present invention also reduces the work time since it
permits using long adhesive tapes as they are without

30 cutting, thereby reducing the number of the exchanges of
adhesive tapes during the work for applying adhesive tape
pieces. That is, according to the method of the present
invention, adhesive tape-bearing lead frames can be produced
efficiently with good yield.



“tape pieces containing contam nants or defects to |ead frames. Further,
since the regions of the materi al adhesive tape where contam nants or
defects are contained are marked 25 by punching, there is no fear of

contam nating sem conductor chips due to external causes, for exanple, due
to the marking of contam nants and defectos with seals or ink. The nethod of
the present invention also reduces the work tinme since it permts using

| ong adhesive ta wi t.hou

the utth , L her i ng the
nunber of the exiREngBEalreddntntsilE, tasaRErkyRg, 108! b tag B
adhesi ve t apévpntege. ofhdbw productidnngokt thaceethedusé dfietheepenthed
I nventi on, gggs Ve %a%e- earin Ieagﬁfranes C g be grod%ced ef%|C|entIy
wi th good yF sive tapg Lokt 58 éﬁo 8§P5e°Fa§ Cp8Y Fﬁa | 2BYSPHAB has” an
advant age ofimpewvRsodhe! workec et icieney, hgivid ahdt peofiusthedtgdhasithe t ape
for sem onductor Qf th se |nven I on ves_th rk efficiency,
yield a 95F1999y°'ngkﬁ agiﬁﬁ&aﬁc P8R~ bggf ga&ﬁ8§|£§aF§ b@ﬁ?lné
| ead frame thlesadh@sqv@d ha@levﬂbeh&'ﬁ.ﬁgbaéhdnﬁrbﬁéd cfahaaeceaasdeaeeeeesdahect S

in the sem ¢onduct Qr devi ces prodquced using them, reducing t roducti on
Cost | The s R SRR T, Bega cea, DEDGRERN BRIRH LHAT,zeAgolns” the

limtation iphroduetilonue&oste so far as it is fabricated by u3|ng t he
adhesi ve tape- bearln% | ead franme of the present invention.

cross-secti onal 1&°§@HF@8EHG@W&Fed8§|EQeoPrSﬁeBﬁbaavﬁBﬁg°3cBaﬁdPﬁg

to the pgesanmiitatadin am iMelstiridtiees ed (famdaet ak &R Fabfichtelld byount ed
on the lead franme (5) conpr|5|ng I nner | eads (51), outer |eads (52) and bus

bars (53). W§dM%h P§§&§10§1)a@ﬁeb@GﬁHQSté&aﬂlFﬁa@ﬁeogléhﬁa8§e§Pthe
sen conduct ahveitAon’) ig.f & ieXanRiressdgedtWondl ¢3bw blkeasem conductor

device is nolded with the sealing material (9). The sem conductor chip
semiconductor device of an embodiment according to the
present invention, wherein the semiconductor chip (7) is
15 mounted on the lead frame (5) comprising inner leads (51),
outer leads (52) and bus bars (53). The inner leads (51) are
connected with the die pads of the semiconductor chip (7) by,
for example, gold wires (8). The semiconductor device is
molded with the sealing material (9). The semiconductor chip
20 (7) is bonded to the lead frame (5) by the adhesive tape
piece (6) by using an adhesive tape-bearing lead frame which
consists of the lead frame (5) and the adhesive tape piece
(6) applied thereto.
For example, the semiconductor device of the present
25 invention is produced by bonding with heat and pressure a
semiconductor chip to the adhesive tape piece applied to the
adhesive tape-bearing lead frame of the present invention,
curing (C-stage) the adhesive layers when the adhesive layers
are made of thermosetting resin adhesives, connecting the
30 inner leads of the lead frame with the die pads of the
semiconductor chip by wire bonding, followed by molding with
a sealing material, such as an epoxy resin sealing material.
The present invention will be described in more detail
with reference to the following Examples, which, however, are

35 not to be construed to limit the scope of the invention.



20 (7) is bonded to the lead franme (5) by the adhesive tape piece (6) by
usi ng an adhesi ve tape-bearing | ead frame which consists of the |ead frane
(5) and the adhesive tape piece (6) applied thereto. For exanple, the

sem conduct or device of the present 25 invention is produced by bonding

wi th heat and pressure a sem conductor chiop to the adhesive tape piece
applied to the adhesive tape-bearing | ead franme of the present invention,
curing (C stage) the adhesive | ayers when the adhesive |ayers are made of

t hernmosetting resin adhesives, connecting the 30 inner |eads of the |ead
frame with EXAMBLE pads of the sem conductor chip by wire bonding, followed

by nolding with S i I_al h an,ep r esl i
material . The prg’é‘eﬁﬁhue%\%é%? BRelieraie" ndhe? "R K hu] *pEBaRERY BY. |
ref erence t ditthehfiolChemicglECamplany, WUitidch, ahaheeer lageeed5Sadhestivebe

construed to limt the scope of the invention, 10 EXAMPLE 1 An adhesive
tape (tradetARes: aAesiye lgvsgucdd 4B Hhrigkn(awrareratieckphystherd. , a

I T R R I G B T Ll

adhes| ve | ayghetd e l! Eiscgud&a{’ni‘éﬂggéﬁ CaP&xlﬁEiQe%agfééﬁérléﬂlﬂ&él 10m

|l ong by 9 mm w de was subj ect to an pearance 1nspectron using a
cont am nant ifd@eqot Y10 mslenigoby( O mthe wide wasesuBGated- 5606n pppdareatcay

Na S Co. , .Ltd.),. which ISt f hesi t - i nd
s i BaRBe 10 Mh ik mo LoRERR R SR o SRR Ch o dAFBACR P SERaEy
Ltd.), B0 puhealieng SCANTEDYS0Q0 ,apiesiuced deNagasengapayb. cbn,t hedcqyrse of

the | tion, .th tam nated qr defective 15 parts detected by the CCD
canera or t HELSH GRESLRISIST: Al B0RSRAYE SARCRBAVIHELAGUREREA ROFED a

ci rcul ar holcameira3 (BHdde GiagiEnt CECEYE 16 000RGhipRodpeed. byhescalpeached
adhesi ve ta%%d.), a punching part and an adhesive tape-winding part. 1In
the course of the inspection, the contaminated or defective
15 parts detected by the CCD camera or the neighborhoods thereof
were punched out (punched hole: a circular hole of 3 mm in
diameter) at the punching part. Thus a punched adhesive tape
for semiconductor 10 m long was obtained without cutting the
adhesive tape.
20
EXAMPLE 2
An adhesive tape (trade name: HM-122U, produced by
Hitachi Chemical Company, Ltd.) 50 m long by 9 mm wide was
subjected to an appearance inspection using a contaminant
25 (defect) inspector consisting of an adhesive tape-unwinding
part, a CCD camera, a punching part and an adhesive tape-
winding part. In the course of the inspection, the
contaminated or defective parts detected by the CCD camera or
the neighborhoods thereof were punched out (punched hole: a
30 circular hole of 3 mm in diameter) at the punching part.
Thus a punched adhesive tape for semiconductor 50 m long was

obtained without cutting the adhesive tape.

EXAMPLE 3



for sem conductor 10 mlong was obtained without cutting the adhesive tape.
20 EXAMPLE 2 An adhesive tape (trade name: HW 122U, produced by Hitach

Chem cal Conpany, Ltd.) 50 mlong by 9 mm w de was subjected to an

appear ance i nspection using a contam nant 25 (defect) inspector consisting
of an adhesive tape-unw nding part, a CCllcanera, a punching part and an
adhesi ve tape- winding part. In the course of the inspection, the

contam nated or daf %?hb‘é‘iv@art%§ﬁggtt‘i-ﬁhédn9iﬁe’é th%?éﬁ?gB%gd%eﬁhB

nei ghbor hoods t hereotf were pun out (punche circulfar hole
of 3 mmin Hidachdr Fhemicied Fompanyg pad:) 3ARAsmalpnach¥d9anhcvwide wage for

' d ' s ti h ' :
ExAvPLE 3 SupJegRedtEd $67 pRearafite shadlr ity bogns s, BUERNE T, ohi
Chemi cal Corfdedfiectlt dnspgtom lcongilsyidgnutwade adaesivb) tepedunwinding

appear angce ect usj cQn ' e Lns .consl.sting of
an adhegfve %%%é-%h%?gd%ﬁ%gg%ﬁagt%ﬁgbgggbcggg&a%hg %ﬂncﬁﬁ%éaggrga %d an
adhesi ve t apéndingdipagrtpar {In Ithet keurser € thet haspespéoni, otthet he

cont am nat e [ fectiv r c y St h t
neighborhoo%ggFﬁgﬁgo%e&eggpgﬁ%%ﬁggggugggﬁgng%§§°%§5;592%%?rgépaggwgfg 8F 3
mm i n di anetthe) nati ghberhoods theraot. witte Panshedponthéguadhed heleapa f or
sem conductar,_30Q m Lo obt ai.ned . Wi t hout, cutting the adhesive tape.
AL E 4 UStRGoAE SRS, 8 RCPe tutinetsh B bAnRlRERRRGEBatE scrien i n
Exanpl e1d, &huzsdae punehedp adheariveg taped fotragemigesniuetote 30as mf dohgwwasA

42 alloy lead 11a0s CATRLY 14105 he2daneRyLe’ ¢hgads and bus bars was

EXAMPLE 4
Using the punched adhesive tape for semiconductor

15 produced in Example 1, an adhesive tape-bearing lead frame
was produced as follows. A 42 alloy lead frame comprising
inner leads, outer leads and bus bars was used, and adhesive
tape pieaces (1 mm x 6 mm) were applied to the inner leads
and bus bars by a continuous process comprising unwinding the

20 adhesive tape, detecting punched holes, punching out adhesive
tape pieces, applying them to the lead frame, and winding the
adhesive tape, wherein the adhesive tape pieces punched out
from the adhesive tape for semiconductor were applied to the
lead frame by pressing them to the lead frame at 400°C for 3

25 seconds ﬁnder a pressure of 3 MPa. The detection of punched
holes were carried out using a CCD camera, and on detection
of each punched hole, the adhesive tape was wound by 10 cm in
the direction of length without punching, to avoid punching a
part of a length of £ 5 cm from the center of the punched

30 hole in the direction of the length of the adhesive tape, and
to avoid applying the part to the lead frame. When all the
adhesive tape pieces which were applied in sequence to the
lead frame were inspected, no contaminants nor defects were
observed.

35



tape pieaces (1 mmx 6 mm were applied to the inner |eads and bus bars by
a continuous process conprising unwi nding the 20 adhesive tape, detecting
punched hol es, punching out adhesive tape pieces, applying themto the |ead
frame, and wi nding the adhesive tape, wherein the adhesive tape pieces
punched out fromthe adhesive tape for sd2 conductor were applied to the

| ead frame by pressing themto the lead frame at 400[err]C for 3 25

seconds undgkapppgegsure of 3 MPa. The detection of punched hol es were
carried out using a CCD canera, and on detection of each punched hole, the
adhesi ve tape waSemdgradygtos chilps thebdmmedt L5nmBf X| 8ngBhmm) t WoLe

unching, t lad + QU i t a 5 r ent.er of
Fhe punghedgggﬁgﬁng ?%%t%ghgfﬁg%tfg eOPEEEnge%%? ggg?hesggﬁggfgéakape,
and to avoi &xampllgi 4g onhd tsastideo bearihgadher adbesitentapbe pliecaghdyi ve

t ape pieges ' | ' ¢ el e

| nepect o RoSssiphiebe B eB0ns, A41480CE LBgkh" e §2sELRE° o8 RiupR .
Sem conduct ¥henhithe (@neérmbeadss amd the. 38mivpnduecéobocldpst wetrke adhesi ve

t ape- bearin fr .odu ;0 _EX I i ' beating the
adhesi ve ta%85§§g58§?§§'%a %r%%gp%ggfoﬁggpgggéﬁﬁsogguggg?érr?égﬁnder a
pressure of md1lNRags\Wwdrtht e iepoxy lresda sedliihg metecdadudToadehnpmewer e

Cannect o0 DYgttsot0Nlilodle . RS oy TRERRIRYC) 208 1 Uied), S0
Conpanyl0 Lt ¢arriede ol toapriogticeutsetd condtieters devdceduct Af teevaces.
e oy ™ PSS BB ey, PO 0B SR BRSS! ookt
t enper at ur e hainiddiyeiof] @53%alflo1lllowresic Biyc andeEiiow dewitcéa war IRd furonpeel Yf
Wit hout anyahﬁg&gﬂﬁ&g%%mperature of 245°C, all the semiconductor devices
worked properly without any malfunction.
15
COMPARATIVE EXAMPLE 1
An adhesive tape (trade name: HM-122U, produced by
Hitachi Chemical Company, Ltd.) of 10 m long by 9 mm wide was
subjected to an appearance inspection using a contaminant
20 (defect) inspector consisting of an adhesive tape-unwinding
part, a CCD camera and an adhesive tape-winding part. In the
course of the inspection, each time a contaminant or a defect
was detected, the adhesive tape was cut off to remove a part
of 20 to 30 cm long containing the contaminant or defect.
25 Thus two adhesive tapes for semiconductor of 3 m and 6.7 m in

length were obtained.

COMPARATIVE EXAMPLE 2
An adhesive tape (trade name: HM-122U, produced by
30 Hitachi Chemical Company, Ltd.) 50 m long by 9 mm wide was
subjected to an appearance inspection using a contaminant
(defect) inspector consisting of an adhesive tape-unwinding
part, a CCD camera and an adhesive tape-winding part. In the
course of the inspection, each time a contaminant or a defect

35 was detected, the adhesive tape was cut off to remove a part



15 COVPARATI VE EXAMPLE 1 An adhesive tape (trade nane: HM 122U, produced by
Hi tachi Chem cal Conpany, Ltd.) of 10 mlong by 9 mmw de was subjected to
an appearance inspection using a contam nant 20 (defect) inspector

consi sting of an adhesive tape-unw nding part, a CCD canera and an adhesive
tape-wi nding part. In the course of the i13spection, each tine a contam nant
or a defect was detected, the adhesive tape was cut off to renove a part of

20 to 30 i nj h
2dhesi ve  ag5e 2P, 008 B 3ohidl cEARRINAAGT End' cEALERIpalE pEIMBLRUE. | o
COVPARAT| VETEMAMEDEeR AQ adhodilee ttalpe7( mrzddlaaand ewelazm-rpa.édgced by 30

Hi t achi Cheghﬁg 9%”%% EB% Ee gggo? ?ggrkg&gg W{s subjected to an

appear ance | nspect|on sSTng a con anlnant I'nSpectfor consisting of
an adhesi ve tape-unw nding part, a CCD canera and an adhesive tape-w ndi ng

part. In.th inspection, each tinme a contam nant or a defect
35 was g%tegpggﬁkéﬁggkdﬁggyygit pe was cut off to renove a part 13 of 20
to 30 cmlong comhabﬂheglwhetapet&mta&etnamedeHHeuzzmhuprbaueedlbyn}roIIs,
two 7 mrol m-rol] of adh or s onduct [ were

bt ai ned. _5PAERRRAAT BB SR AEeRDenR kifed I8 Rpdohe; Be oniifer Ay ¥35,,
produced by sdbtjecitiedCltenanalappedpanye lindppci@Onmuisdng by cOntemindetwas
subj ect ed tgH§% appearance |nspect|on u3|n a_co anlnan% gdefect%

i nspector ¢ §Ctg BEPET Lo SORFLSEARS. 8 wFHdF ePoVharfPeau GARer a
and a tppe wamrdi,n@ pmnt cameriah@andod sapef wilhdings patti.onIneghle tcolkse of
contanlnantFEJ a defe t was detegted, the adhesiv tapglagﬁﬁg t off to

renove a patPeoflNERECE 198 ¢ fAChHH §1mM6n arhrhgmingnEoREa r Y8&f ect .

Thus detected, the adhesive tape was cut off to remove a part of
20 to 30 cm long containing the contaminant or defect. Thus
three 50 m-rolls, four 20 m-rolls, five 7 m-rolls and six 5
15 m-rolls of adhesive tapes for semiconductor were obtained.
As to the adhesive tapes for semiconductor produced in
Examples 1 to 3 and Comparative Examples 1 to 3, the number
of punched holes, the length per roll, the total length, the
percentage of the tape loss upon applying them to lead
20 frames, and the number of exchanges of adhesive tapes during

applying them to lead frames are shown in Table 1.



three 50 mrolls, four 20 mrolls, five 7 mrolls and six 5 15 mrolls of
adhesi ve tapes for senmiconductor were obtained. As to the adhesive tapes
for sem conductor produced in Exanples 1 to 3 and Conparative Exanples 1 to
3, the nunmber of punched holes, the length per roll, the total |length, the
percent age of the tape | oss upon applyingighemto |ead 20 franmes, and the
nunber of exchanges of adhesive tapes during applying themto | ead franes

are shown in Table 1. 14 TABLE 1 N of Nunber of _
Tape | oss exchanges of punched hol es Eength/roll (%9 */roll adhesive
tapes Exampje 1 il 10 m 15 ohce/ NinibBelafP.
3m(1roll 50 Exampmerof o . .6 7 m(Tapelasp  p2 o or
twi ce/ 10 m [Exanpl e 1| punched holes 'ILot 5? 79, 7Tm Exa@V/eolR 5 _ 50| m
3 nce/50 m 10 m (3 raollls) 15 Conp 0 adh?SIW E.'@es
rolls) 2uExexpipll e 2 10 510m(1 rofl) 180 enoe/llDmes/ 50
m Tot al : 49 £1Exanple 3 17 3 m @3QIHM ( 50055 . oncF/3g0 m
50 m (3 rol|'99mMP- 3 Conp. m (4 rob}s : aml~e
0 7 m Bampde I s 201 6. ént(yfé@/ 300 m Séém (6 roplls W'Cé@g Mot al :
295 m* At loss bf 1.5 nyrolll j1PREPAM of the lengths from both ends o¢f
each adhesi %ﬂf@dﬁﬂwas catbsed by setthm t he jadheside 5 tape bocd/HO m
production apparatus; Table 1 clieaigd s 3hen® tlhat najg ng puhched holes in &
Comp. 7 m (2 rolls) 21 ..
Example 2 0 5 m (1 roll) 30 six times/50 m
Total: 49 m
Example 3 17 300 m 0.5 once/300 m
50 m (3 rolls) 3
Com 20 m (4 rolls) 75
Exan:J . le 3 0 7 m (5 rolls) 21 18 times/300 m
P 5 m (6 rolls) 30
Total: 285 m

* A tape loss of 1.5 m/roll in total of the lengths from both
ends of each adhesive tape was caused by setting the adhesive

5 tape to the production apparatus.

Table 1 clearly shows that making punched holes in a
material adhesive tape permits using an adhesive tape in good
yield and improves work efficiency, compared with cutting the

10 material adhesive tape.

INDUSTRIAL APPLICABILITY
Because the punched adhesive tape for semiconductor of

the present invention is having contaminants and defects

15 marked by punching, detecting the punched holes can prevent
such defective parts of the adhesive tape from being applied
to lead frames. Also there is no external factors of chip
contamination, which are inherent in the conventional method
of marking contaminants and defects with seals or ink.

20 Further, the punched adhesive tape for semiconductor reduces

the work time since it enables using long adhesive tapes as



mat eri al adhesive tape permts using an adhesive tape in good yield and
i nproves work efficiency, conpared with cutting the 10 material adhesive
tape. | NDUSTRI AL APPLI CABI LI TY Because t he punched adhesive tape for
sem conductor of the present invention is having contam nants and defects
15 marked by punching, detecting the pudbhed hol es can prevent such
defective parts of the adhesive tape frombeing applied to | ead franes.
Al so there kRef0aeK! #iRRbukacheting| tHeReb9NhaBrAaLIAG tWA! flimBEE beherent
in the conven??oﬁal nethog o% narE?ﬁg con?aﬁinants angade$§cts m%th seal s
or ink. 20 Ebet pachangespofichdtiesdvestapesafguring thei wonlufosr appdydag t he
work tinme si Lt,.e S ugi .Qng.ad .yve p
wi t hout cut?pﬁgfakﬁegggbgdec?gggi%g'tﬁg ﬂgagért%g §E88§§3h3é38§93¥ géﬁgsive
t apes duri nforhsemdcknductepplfi theagiresent tiapestidhat adheshyeutapg t he
punched @adhgsi t r Lcanduc o] p n{ . AV ion, adhesive
tape 5 6?ec§§b§§ﬁ %gﬁa%%IF§§EF§QIggdagégnéggagfh“ﬁ?éhhﬁggkﬁé%kiciency and
good yi el d. efifdcieneycesd gobogr ydeddng t he adhesive tape-bearing |ead frane
of the present i ti i.ag t-h esi e _ 1 duct or
IS advantageouslgiggwk§?n§§5?0o%h§r§§ﬁégﬁge%ﬂ§p§§§§3??§gt%§édﬁ§gg%§gcan be
produced ef fleadefitrlamewotth theopreisend dnstehitgbnpusdngt thet punBhetiher, the
adhesi ve tagﬁhbea%jng Iea%ofraneiredape% t he nalfun%tion oﬁ t he ince
seni conduct 8P P& Ce S P FPEACERIETRINCEG i 15 AASPREPIPSHEF nJOFhELRC
producti®mn thet adhesiteCltApESbearing lead frame can be produced

efficiently with good yield and high productivity. Further,

the adhesive tape-bearing lead frame reduces the malfunction

of the semiconductor devices fabricated by using it, thereby

lowering the production cost.



1. = A punched adhesive tape for sem conductor, which is nmade of an
adhesi ve tape conprising a base filmand an adhesive 5 | ayer provided on
one or each side of the base film and is pierced with at | east one punched
hol e which is nmade by punching the adhesive tape at or in the vicinity of a
regi on where the adhesive tape contains dé6contam nant or a defect. 10 2.
The punched adhesive tape for sem conductor as clainmed in claiml1, wherein
t he punched hole is a circular punched £Lf 0.5 to 10 nmin dianeter. 3.
A nmet hod of produci ng an adhesi ve tape-bearing |lead 15 frane, conprising
detecting the punched hole in the punched adhesive tape for sem conductor

as clained Ln claim.1 nching.t he.punched esi for . .

sem conduct oOr, wﬁtﬁuﬁbﬁgﬁta?hsgéXF E%ﬁ?a?ﬁFn%gRﬁéb%ﬁﬁéﬁgg'hgﬁ%cgk%Spggde

over, to pup€haauadaesddectiape campriisdéng far basthfipmnahddandhdbesd vl

tape for_seqgiconductor,. applying the adhesive tap lece ta.a | ead.frane,

with one ad 8¥F§éPF3y&Fe§f%Ph8n dﬁéé??gﬁtgﬁ eppgcghgdﬁggﬁnglig'tﬁgdl%gd

frame. 4. pleeced kadhaatclleastdone puached, hoher shiichhéspmadbedy25 hol e
adhesi ve

is a circular punched _hole of 0.5 to 10, mmin dianmeter. 5 n
tape-bearingupggﬁnﬁrgﬁg Sﬁﬁﬁﬁégﬁ BPeh &t RN 4T EgecV&FﬁE&tVnO?IQiﬁF§18P 4.
30 6. A slireortiec bdheda el & apabiconthgfsbyn dentgmihenadbesavd@efect.
tape-bearing lead frane as clainmed in claimb5.
10 2. The punched adhesive tape for semiconductor as claimed
in claim 1, wherein the punched hole is a circular punched

hole of 0.5 to 10 mm in diameter.

3. A method of producing an adhesive tape-bearing lead

15 frame, comprising detecting the punched hole in the punched
adhesive tape for semiconductor as claimed in claim 1,
punching the punched adhesive tape for semiconductor, with a
part thereof containing the punched hole skipped over, to
punch out an adhesive tape piece from the punched adhesive

20 tape for semiconductor, applying the adhesive tape piece to a
lead frame, with one adhesive layer of the adhesive tape

piece adhering to the lead frame.

4. The method as claimed in claim 3, wherein the punched

25 hole is a circular punched hole of 0.5 to 10 mm in diameter.

5. An adhesive tape-bearing lead frame produced by the

method as claimed in claim 3 or 4.

30 6. A semiconductor device fabricated by using the adhesive

tape-bearing lead frame as claimed in claim 5.

T l!il



