FP08- 0551- 00 DESCRI PTI ON METHOD FOR PRODUCI NG SEM CONDUCTOR CHI P W TH
ADHESI VE FI LM ADHESI VE FI LM FOR SEM CONDUCTOR USED I N THE METHOD,

AND METHOD FOR PRODUCI NG 5SEM CONDUCTOR DEVI CE Techni cal Fi el pgg.-0551-00
[ 0001] The present invention relates to a nmethod for producing a

sem conductor chip with an adhesive film an adhesive filmfor a

sem conductor used in the nethod and a nethod.for producing a ]
10sem conduct or devi ce. Background Art [0002] Heretofore, silver paste
has been mainly used for bondi ng a BESCRIRIIONr chip and a

sem conductor chi p nmounting support nenber. However, with the

downsi zi ng and MEFHPE {oRa RRODUCRG e SEVIRONDICTORy LHR WITH
dounst 2 22?&";&%@&& L, 3@@&&@%@@;&%@@&@%
paste or il | HOBELLAR ofib. NETERRE AEL Ml RO DS e,
Fﬁ:tfi IOr {EFLIKn EQ@%WE&%E 51andet he gener;ﬁg of 20 voi dg
i n adhesfve Iai@@.I , ?’?Qﬁd of nobile devices where
further mniat é‘fé&ﬁﬁéﬁrh‘i@% a higher density are required,

sem conductor devices in ich a plurality of sem conductor chips are

I 'am nated have [bggl‘] deVGTH@??es@Hfjiﬂ%ﬁﬁﬁrPFﬂ §46.a Afthdd for M&cig% a
problems tend to become apparent particularly when such sem condtct or
devi ces are 25peaiemRihctdrothiphevighboaveadieaRRN Silm! idnmadRbedd Vile for a

(hereinafter referred to as an adhesive filmfor a sem conductor)
have been recenthycombmtor used in the method and a method for producing a

10 semiconductor device.
Background Art _
[0002] Heretofore, -silver paste has been mainly used for bonding a
semiconductor chip and a semiconductor chip mounting support
member. However, with the downsizing and high performance of
15 semiconductor chips and the downsizing and miniaturization of support
members used, sorne problems have arisen with the method using silver
paste, such as the occurrence of failures in wire bonding caused by the
extrusion of paste or inclined semiconductor chips, the difficulty in
confrolling the film thickness of adhesive layers and the generation of
20 _ voids in adhesive layers. Also, in the field of mobile devices where
further miniaturization and a higher density are required, semiconductor
devices in which a plurality of semiconductor chips are laminated have
been developed and mass-produced, and the above problems tend to
become apparent particularly when such semiconductor devices are
25 produced. For the above reasons, film adhesives (hereinafter referred

to as an adhesive film for a semiconductor) have been recently used



FP08- 0551-00 instead of silver paste. [0003] Exanples of it ethods of
produci ng a sem conduct or device using Si adhesive filmfor a

sem conductor include: (1) a piece |amnation process in whi chpagL.0551-00
adhesive filmfor a sem conductor which 5 has been cut in any size is

| am nat ed on a sem conductor chip nounting support nenber such as a

W ring board or a sem conductor chip, and a sem conductor chip is
bonded thereto by thernoconpressi on bonding; and (2) a wafer

back- si de | am nnsteashopsibeeepastei n whi ch an adhesive filmfor a

sem conductor is |am nated on the back side of _.a sem conductor, 10

waf er and the [@@QAlt ant Hxamples phrsthods of producinga semigopdpetendevise
Derbod & 2" e b edhbts I 4, & el 5"pce*
STl Ty the. pROBEE DB TR S B SLAheS A dLRE or qopr piducted whirh,
Che mai wit r oanbes bR RIS GeE SIGRIRIK bR al8ianRN S Sl ARREEE ™,

has been conmo ' %{rg{ I ' 2dhs s
filmfor a semg%%éioﬁ(&:%ecl)l?b %?ﬂcg%g%ate %M%ﬁé)r%&e‘gif%ﬁ%#%% asﬁ Pt
described abovgemid@vetor chifl {4 BondedSRtetd fb?“&kﬂﬁodﬁﬁﬁfesﬁ&ﬂ bdiding;
adhesive film 20 sinultaneously by a general dicing nethod using a
rotary bl ade hagd ((2ida ekt sde RinihAtoropricesssirc avhidh an adhesivectiing
cracks) at the edge of the sem conductor chip after cutting or the
occurrence of fmch sénasindiortis lathmatezligin the baclosidef off & semttivaduster
film The presence of such chip cracks and flash nmakes it easier for
sem contict or whifgrsandothsaesliantis Qs intorpicass Wwith 2 refarkblade fo prepare 2
particul ar, picking yp senjconductor chjps_.cut froma, thipne

seni conduct or FRMKONENEINE GHIRW; s tootiog el Beohip s wtfqdcma.

[ 0005] So recengfl_' tﬁic%n ué tglq((j:hi(f)arlnloﬁrqﬁr?gt S?II) ptorllt gzlleﬁllb%? or Iansevr\lﬂtl: gx{]du%tor chip

by thermocompression bonding. Recently, to simplify the production
process of semiconductor devices, the wafer back-side lamination

15 process described in the above (2} has become the mainstrearn, .‘

- [0004] In the wafer back-side lamination process, it has been
common to cut a semsiconductor wafer on which an adhesive film for a
semiconductor is laminated with a rotary blade as described above.
However, cufting a semiconductor wafer and an adhesive film

20 simultaneously by a general dicing method using a rotary blade has had
the problem of the occurrence of cracks (chip cracks) at the edge of the
semiconductor chip after cutting or the occurrence of much flash due to
the rough section of the adhesive film. The presence of such chip
cracks and flash makes it easier for semiconductor chips to be broken

25 when they are picked up. In particular, picking up semiconductor

chips cut from a thinned semiconductor wafer without cracks becomes



reforned section i's selectively formed in a sem conductor wafer by
irradiating the sem conductor wafer with laser light and the 5

sem conductor wafer is cut along the reformed section has beefpgg-0551-00
proposed as a nethod for dicing a sem conductor wafer (see, for
exanpl e, Patent Docunents 1 and 2). In this nmethod, the sem conductor
wafer in which a refornmed section has been fornmed is attached to a
dicing tape, and the sem conductor wafer is divided into a

10plural ity of difficuftonduct or chi ps al ong the reforned section by
applying stress to the sem conductor wafer by expanding the dicing
tape. [0006] Paf@0@5]DocurSmtrecentlyap amethedpeallsd sicalth- dping, No. whiodp 2
192370 Pat ent Docunent 2: Japanese Patent Laj d-é}oen No.

2003- 338467 15Deformedusastion 18 relackivi %@me['-‘o%ﬁ] spweonducten wafer Byy
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Lo Eonabcrr s Wk S ARRECIE ol o oo
order o achi evbbel 2SR, OF Hul ac SlhoRlRL SRt bt
manuf act ure of E§%§f£?%?%ﬂgr Slehiedss [ 0Qg; ]e?)?' PIRSERis MBBA! Ofhehas

be_en nmade in vi ew _ ove- descri d“ci rcunstances and an
obj ect of the ReRS&HIuCTHFORAfeP M Wehitlp a2RiTbNed] SectionEdxobednoformed is

produci ng a sem conductor chip with an adhesive film capabl e of
produci ng a seattachstigl #diciy fapt and theswimicondhwtérowafer is divided into a
10 plurality of semiconductor chips along the reformed section by applying
stress to the semiconductor wafer by expanding the dicing tape.
[0006]Patent Document 1: Japanese Patent Laid-Open No. 2002-
192370 .
Patent Document 2: Japanese Patent Laid-Open No. 2003-338467
15 Disclosure of the Invention
[0607] However, completely dividing an adhesive film for a
semiconductor only by the expanding mechanism of a die bonder is
difficult and a separate expanding device is necessary for dividing the
adhesive film for a semiconductor. Therefore, even in the stealth
20 dicing method, further improvement is required for dividing an adhesive
film in order to achieve both assembling properties and reliability in the
manufacture of semiconductor devices.
[0008] The present invention has been made in view of the above-
described circumstances and an object of the present invention is to
25 provide a method for producing a semiconductor chip with an adhesive

film, capable of producing a semiconductor chip from a semiconductor



FP08- 0551- 00 wafer at a good yield and capabl e of producing a

sem conductor chip with an adhesive filmlam nated thereon in which
flash is sufficiently little and which hap substantially the pROR0551-00
shape as that of the sem conductor chip, an adhesive filmfor a

sen conductor suitably used 5 in the nmethod for producing a

sem conductor chip wth an adhesive film and a nethod for producing

a sem conductor device capable of achieving both assenblin

properties andwafkr abalgaod. yipkbae] Tapahle vé producing asepriotmdusiort ¢hip

met hod for produci ng a sem conductor chip w th an adhesive film of

the present inwath anradhesizeflm lasingtedsberson i which Weshals| srfieisady i n

N o T TS i akeh hay shagaiAlGy the HambBens @St Arb b ethg "
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di vidi ng the 5%B]Ei%@ﬂ@ﬁ‘dtﬂbsééﬁ'ﬂﬂhgi}ﬁ;rb?ﬁi@@aﬁdtﬁlﬁbﬂi’cy. of sem conduct or

chi ps without dividing the adhesi m for a 20 Sem conductor by
expandi ng the @9E09]9 taf sdlve thé nbeté problamyvihe mdthed ibrupaidutingod
sem conductor chips are each separated; and dividing the adhesive
filmfor a sensemivduductor bohipiwith nan adhediee @l affi thg pfesaeninventoct or
chips in a lamnating direction of the |aninate, thereby preparing a
sem conblict or cbinpriges isteps ofiilpreparing ial lamipsfeon efhiele or de¢migonductne
met hod for producing a sem conductor chip with an.adhesive film of
the present invehes @ aghesteniilm &y a SWGQH%W- A &ng APy

Do oo ot or " aanalag i Dt plen B8 adhrits BER R Hseeyconduglor dgvingat or

i h h i f or i cki . i
ch . 2o OB BB T o S - BERERT ot
o nated t por Tesk e 508 Mld g SERSRAUHAlon ot ot bl oGS 11800 | I
substanfdg ally %F%%%‘l‘iﬁ%‘ﬁt%ﬁeataé hagbmh Ibgkg SRITHEO S SdoREusot nr.lr%raf\ be

prepared. [001 i ckness of an hesive filmfor a

seni conduct or  hgyihg Ssrefdiaiedlsebtivn Beedieiding tHehwndohekicter wiferirntocheres
difficult, and when the thickness is nore than 15 pm dividing the

adhesi ve fil m phralitysefrsaniedndnctor blips) whichgisuforofedsieyrimadiating ovith
chi ps becones difficult. Wien the adhesive filmfor a sem conductor
has a tensile Hsandihtodividing gk somicmductorowefert ingo atirouphuedity of
expansi on of 15 the dicing tape needs tq _be nade greater _than usual.
Wien the rati osepiconduetensFhigs evathont | dividingpthakadiestvee Bmander ion

at the pmaxi mum load i.s 110% or re,.-cqonpl etely diyiding.the .adhesive

filmfcila senfUBiauduger teﬁpmr@%#ﬁ agryn_?g t08 lwo%m@eﬁrmi Biones
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adhesive film for a semiconductor by picking up the plurality of

semiconductor chips in a laminating direction of the laminate, thereby
preparing a semiconductor chip with an adhesive film.
25 [0010] According to the method for producing a semiconductor

chip with an adhesive film of the present invention, by combining a



20chi ps becones difficult. [0012] The nmethod for producing a

sem conduct or device of the present invention includes a step of

bondi ng the sem conductor chip .with an adhesive fil m obtai negppg-gske-00
met hod for producing. a sem conductor chip with an adhesive fil m of

t he present invention to 25another sem conductor chip or a

sem conductor chip nmounting support nenber. [0013] The method for
produci ng a sem conductor device of the present invention nakes it

possi bl e to achstealth dicing presassiand e ghaysedascubedspecifis adhwisivetiimoior
using a sem conductor chip with an adhesive film obtained Qy the

met hod for produssmigondusien, end dycdividing tierdhesive Hkmalon asemucendugtorof
adnesi ve 111 m FsE the thewHiBdore GOEPA VHE o8 o PROTHRCRY o
som conductor, gl L an adhes e (LIl e RUASSIL RSOl
o ongat g ot gt ol BB iR s OEOHER B D B i
mexi muim | 0ad.  taminated thereon in which flash is sufficiently little and which has
substantially the same shape as that of the semiconductor chip can be
prepared.
[0011] . When the thickness of an adhesive film for a
10 semiconductor is less than 1 um, preparing the adhesive film becomes
difficult, and when the thickness is more than 15 pm, dividing the
adhesive film for a semiconductor by picking up of semiconduétor chips
becomes difficult. When the adhesive film for a semiconductor has a
tensile elongation at break of 5% or more, the amount of expansion of
15 the dicing tape needs to be made greater than usual. When the ratio of
the tensile elongation at break to the elongation at the maximum load is
110% or more, completely dividing the adhesive film for a
semiconductor with preventing flash from ocourring becomes difficult,
and so preparing an adhesive film suited to the shape of semiconductor
20 chips becomes difficult.
[0012] The method for producing a semiconductor device of the
present invention includes a step of bonding the semiconductor chip
~with an adhesive film obtained by the method for producing a
semiconductor chip with an adhesive film of the present invention to
25 another semiconductor chip or a semiconductof chip mounting support

member.



Effect of the Invention [0015] The present invention can provide a

met hod for producing a sem conductor chip with an adhesive film
capabl e of producing a 15 sem conductor chip froma sem COMPP(S%DSSI—OO
waf er at a good yield and capabl e of producing a seni conductdofr” chip
wi th an adhesive filmlam nated thereon in which flash is
sufficiently little and which has substantially the sane shape as

that of the sem conductor chip, an adhesive filmfor a sem conductor
suitably used i[8013je netTimdnfethiod?2fbr prodoking rgsemisondudnddetioe ofithe
with an adhesive -filmand a method for producing a sem conductor

devi ce capabl e pofseat hingention boakesadt eptrsibly for ashieviee botincassembling
reliability. Brief Description of the Draw ngs [0016]Figure 1. js a
schematic crosgrepsstieomad veliability) byt psingng Senzispadudier fcbip pvishuan ng

oS COTOLE LR, M G s L P SBh s SaR
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or pI’OdUCI ng a sem conductor cnip w an~adnesive 111 maccordl ng to

S crboc o el B o g, s e obic 4 i
the range of 1 to 15 pm and a tensile elongation at break of less than 5%,
10 and in which the tensile elongation at break is less than 110% of the
elongation at the maximum load.
Effect of the Invention
[0015] The present invention can provide a method for producing
a semiconductor chip with an adhesive film, capable of producing a
15 semiconductor chip from a semiconductor wafer at 2 good yield and
capable of producing a semiconductor chip with an adbesive film
Jaminated thereon in which flash is sufficiently little and which has
substantially the same shape as that of the semiconductor chip, an
adhesive film for a semiconductor suitably used in the method for
20 producing a semiconductor chip with an adhesive film and a method for
producing a semiconductor device capable of achieving both
assembling properties and reliability.
Brief Description of the Drawings
[0016] . Figurelisa schemﬁtic cross-sectional view illustrating a

25 method for producing a semiconductor chip with an adhesive film

aécording to an embodiment;



Best Mbdes for Carrying Qut the Invention [0017] Hereinafter preferred
enbodi nents of the present invention will be described in detail.

15[ 0018] Figures 1, 2, 3 and 4 are schematic cross-sectional VFPR8-0551-00
illustrating a preferred en bodi mrent of the nmethod for producing a
sem conductor chip with an adhesive filmof the present invention.
The nethod for producing a sem conductor chip with an adhesive film
according to this enbodi nent conprises steps of: preparing a | am nate
20 20 in which a sBigute2dsatshemafie craks-sacticoshaiow dlhfsitating afwethad
sem conductor of the present invention and a dicing tape 6 are,

| ami nated in t Har prodiwing Fisgaicongyctogichipiwith %@@Wﬁcﬁ%ﬁ@%ﬁlﬂﬂéﬂer
1 intoa plurality of sem conductor chips 8 w thout dividing the
adhesi ve fil m mofesmbediswif;conduct or by expanding the dicing tape 6 in

R e e
i EPN8: 0551- 00 pi k| T
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t her eby prepari 1.ganductor chip 30 with an adhesive film
b afiisib

(Figure 4). Th tor chip 30 with an adhesive film produced

t hrough these st epSF%%?% ﬂ\?\ﬂ Iﬁ%ﬁﬁ;&éﬁ% Edsgﬁ]ség‘tﬂn{ar ;/i% AfusthaBap alfiethod

sufficiently little stanti a e same Shape as
the seni conductf pedthiirk a lsORiRndhetos eHipc Rt uet athewivbailnml acdedingito
Figure 2 has a repor med Ssection 3 for dividing the sem conductor

waf er into the gplamlddiinengfangem conduct or chips, which is fornmed by
irradiating with 10 laser light. The reformed section 3 can be

sel ecti {8l y for ned, Figure &isamress-seyptional adéwtiilngfratingan embedisfent hEa
sem conduct'or wafer 1 and a back grind tape 2 fromthe opposite side
of the circuit sehdeonsfuctarglesiogi conductor wafer 1 with laser light 4
(Figure 1). The processing by ifra i%tt'é)f of |aser light may be

per for med underBeséModesolor (anymg nvention
[0017] Hereinafier preferred embodiments of the present invention
will be described in detail.
15 [0018] Figures 1, 2, 3 and 4 are schematic cross-sectional views

illustrating a preferred em bodiment of the method for producing a
semiconductor chip with an adhesive film of the present invention.
The method for producing a semiconductor chip with an adhesive film
according to this emb.odiment comprises steps of: preparing a. lammate
20 20 in which a semiconductor wafer 1, an adhesive film 5 for a
semiconductor of the present invention and a dicing tape 6 are
laminated in that order (Figure 2); dividing the semijconductor wafer 1
into a plurality of semiconductor chips 8 without dividing the adhesive
film 5 for a semiconductor by expanding the dicing tape 6 in a direction
25 . in which the plurality of semiconductor chips 8 are each separated

(Figure 3); and dividing the adhesive film 5 for a semiconductor by



15enmpl oyed in the nmethod known as so-called stealth dicing. [0020] A

waf er conposed of single crystalline silicon, polycrystalline

silicon, various ceram cs or conpound sem conductors such as ﬂﬁbé%%?ﬁoo
arsenide is used as the sem conductor wafer 1. Pol yethyl ene - -
terephthal ate tapes or the |ike are used as the back grind 20tape 2.
[0021] The laminate 20 is prepared by a process of attaching an

adhesive filmS for a sem conductor and a dicing tape 6 in that order

to the back si géicr:rg%gzp eAMH ORNEHIC oDira i W derfeoInalr i ® TRYa

section 3 is f e side opposite rromthe back grind tape

side), or a 25(mpgeampidiration OFithe laneanm Gersly pﬁ?aﬁng B sehiiedhdabtor

adhesive filmb5 for a sem conductor and a dicing tape 6 are | am nated

to the back si dshipB0twith aRPABedtd HlRA(Hamecnd bt semiediuctorichiis80h a
direction that the adhesive film5.for a sem conductor is on the side
of the sem conduith en adhésive film phedumed dhrough thdse sfups has an afhgaiespfiling
the laminate 20 are not linited to those in this enbodinment. For
exanpl e, 5t he r dhoimusdiche8astois safficientlyoitflecanshyhichshas prbstantiellghe
after attaching an dhesiéle filmfor a iclam' conductor to a '
seni conduct or \safmeshape as the semiconductor chip 8.

[0019] The semiconductor wafer 1 shown in Figure 2 has a
reformed section 3 for dividing the semiconductor wafer into the
plurality of semiconductor chips, which is formed by imradiating with
10 laser light. The reformed section 3 can be selectively formed, for
example, by irradiating a laminate of the semiconductor wafer 1 and a
back grind tape 2 from the opposite side of the circuit side of the
semiconductor wafer 1 with léser light 4 (Figure 1). The processing by
irradiation of laser light may be performed under conditions generally
15 employed in the method known as so-called stealth dicing,
[0020] A wafer composed of single crystalline silicon,
polycrystalline silicon, various ceramics or compound'semicoﬂductors
such as gallium arsenide is used as the semiconductor wafer 1.
Palyethylene terephthalate fapes or the like are used as the back grind
20 tape 2.
[0021] The laminate 20 is prepared by a process of attaching an
adhesive film 5 for a semiconductor and a dicing tape 6 in that order to
the back side of the semiconductor wafer 1 in which a reformed section
3 is formed (the side opposite from the back grind tape 2 side), or a
25. process of attaching a composite sheet in which an adhesive film 5 for a

semiconductor and a dicing tape 6 are laminated to the back side of the



[ 0022] Any tape nmay be used as the dicing tape 6 wthout particular
limtation as long as it has enough adhesiveness to be fixed to a
fixing ring and can be expanded in such a manner that the FPO8-0551-00
10sem conductor wafer 1 is divided along the refornmed section g Igor
exanpl e, vinyl chloride tape may be used as the dicing tape. Exanples
of commercially avail able tapes include "AT-80H' and "T-80MWN (trade
nanmes, avail able from DENKI | CAGAKU KOGYO K. K. ). [0023]Figure 2

illustrates a cgdcufidictort Wefebddk such adliteation Zhit shd ableesiveafika Safor the
sem conductor wafer 1. The back grind tape 2 will be peeled off

bef ore t he nextsestiepndutferds ontthe dideiofgha sqmeicendifctotwatesti nathe aders -
shown in Figure 2 has a wafer ring 7 which is a fixing [ing. é002_4]'ln
the step of di vindhagroeess ofpreparing ther lamdnate 20 aetnrotdipited do ithgsedn -
sem conductor chips 8, .the digcing tape 6 is expapded, in such 20 a
direction that ﬂlﬁeelpggd@qﬂt-y Ber sxamplenthecredp 5%“@%@)@& rmed

separated (in the direction of.,arrow.B in F ureﬁiépé hol di ng, up _.an
expand rPng 9 fbyw?woﬁﬁﬁ%rﬁm\i%mﬁﬁé @@?‘Hﬁ ¥@ SFPHCQI%’@C&I'
direction of arraow A.incri ure% . And then the sem conductor wafer 1
I's divided int JOQSSPHFOJF W@Df&?’a m conductor chips 8 fromthe

reformed secti Si nc 5i [ 0 ssary .t a: :
sem conduct or 3;99%;] 1 vvi‘ﬁlfaﬂaé?apﬁlﬁg g?a eai ﬁét Fsalr?e (;Eél,;@t%emrﬂ}ﬁué of
preparing sem g%g@ttﬂ imiafi6Hh 2Pl 1#88s BSoudiRe@9ededQo teThiegased..

The dicing tape 6 may be expande sing a di € bonder. [0025] The
aglg-esi ve filmG ifpfind HAF 6DO4H Mo lefpaRieddii SR ian thitther that the

above-descri bed expansi oh step, but divided in the subsequent pickup
step. Ther ef or eentidendlicorngafea deidividedogloag tha defbrinedesectian ént For
example, vinyl chloride tape may be used as the dicing tape. Examples
of commercially available tapes include "AF-80H" and "T-80MW"
(trade names, available from DENKI KAGAKU KOGYO K.K.). |
[0023] Figure 2 illustrates a case where the back grind tape 2 is
15 laminated on the semiconductor wafer 1. The back grind tape 2 will be
peeled off before the next step.  Also, the dicing tape 6 of the laminate
20 shown in Figure 2 has a wafer ring 7 which is a fixing ring.
[0024] In the step of dividing the semiconductor wafer 1 into a
plurality of semiconductor chips 8, the dicing tape 6 is expanded in such
20 a direction that the plurality of semiconductor chips 8 are each separated
(in the direction of arrow B in Figure 3) by holding up an expand ring 9
from the bottom side of the dicing tape 6 (in the direction of arrow A in
Figure 3). And then the semiconductor wafer 1 is divided into a
plurality of semiconductor chips 8 from the reformed section 3. Since

25 it is.not necessary to cut the semiconductor wafer 1 with a dicing blade

in this method, the rate of preparing semiconductor wafer pieces can be



5 that enables the sem conductor wafer 1 to be divided. For the

anount of expansion of the dicing tape 6, when the dicing tape 6 has

an initial maxinumw dth in the range of 200 to 300 nm the

di fference between the (maximun) width of the dicing tape 6 P es-0551-00
expansion and the (maximun) initial width of the dicing tape 6 is
preferably 1 to 20 nm 10nore preferably 2 to 15 inn, and further
preferably 3 to 10 nm [0026] The anount of expansion of the dicing

LS o SRR Gy b i °
T it : o onal
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process. [0027}h& abdiedanbivgl @ﬁgénsi&meg,%ﬁ divided RRBE QibstQieReprkon
rate) of the dicing tape 6 is preferably 1 to 50 mm second, nore

preferably 2 tap3§epm Themrfste, dieddiciig bpe §nedyebsixpadddditn extent

nmm second. When the expansion rate is |l ess than 1 mmi second,

conpl et efy di vithiatrepables B0 semiconddetor swaferal tor bd dinddedie cBorethdiafriduati| t .
[0028] In the step of picking up the plurality of sem conductor, chips,
t he bottom si defekpensionof sreidising @pné,tvetpe@fif@ dicingiaps 0 dias @ntipitial
suction done 11, and the _portjon where a seni condgtgtor chip to be

pi cked up is | GerRIBYm Wi e tngsyf-200, torA 00 ma dbe diffgeneegtensn
o nat | ng. i r 458 ROGRUEN SV clefhe giohg oot Alrr GRPASicBed the
F ggr e FPO8-0 1?3%5{1%)11111) initial width of the dicing tape 6 is -preferably 1 to 20 mm,
10 more preferably 2 to 15 mrr, and further preferably 3 to 10 mm.
[0026] The amount of expansion of the dicing tape 6 in this
embodiment can be smaller than tﬁat when cutting a conventional
adhesive film for a semiconductor by expansion. Therefore, it is -
-unnecessary to make arrangements for an additional expanding device
15 employed in the conventional stealth dicing process.
[0027] In this embodiment, the rate of expansion (expansion rate)
of the dicing tape 6 is preferably 1 to 50 mm/second, more preferably 2
to 30 mm/second, and further preferably 3 o 20 mm/second. When
the expansion rate is less than 1 mm/second, completely dividing the
20 semiconductor wafer 1 may become difficult.
[0028] In the step of picking up the plurality of semiconductor
chips, the bottom side of the expanded dicing tape is vacuum sucked by
a suction dome 11, and the portion where a semiconductor chip to Ee
picked up is located is pushed up by a push-up needle 10, thereby
25 picking up the semiconductor chip 8 by a pick-up collet 12 in the

Jaminating direction of the laminate (the direction of arrow C in Figure

10



4). At this stage, a shearing force acts in the thickness direction
of the adhesive film5 for a sem conductor, and the adhesive film5
is divided in the shape of the sem conductor chip 8. In this ggﬁ ‘%
sem conductor chip 30 with an adhesive film 5a | am nated ther 81(951-00
which flash is 5sufficiently little and which has substantially the
sanme shape as that of the sem conductor chip is produced. [0029] For

pi ck-up systens used in the above-described step, systens

devel oped for tljn j 1aS.: - Rig s .

thr e ot age. pushl: o g ¥ gl hige Rl A0 pBRS (REBAPES the
LOSem conduct oradhelive Mire 5L hYEhitbudublor Und thl'iRihesive Hin s divided

mul ti-pin push-up systemor a usual pin push-up system pins are
preferably di spasBe shA# ofthe sbRidp@iciol 8hip®!I Bathieway,d sehisbhduchir
regular intervals. In“the multi-pin push-up system in particular,

the suction ef fgdp 30 ovitht & abiésiwnibndta Biminbgddhetoon nawhichsfldsh is
decreased when too nmany pins are disposed, and therefore it is
preferabBe to dufficientlplitile afd prhish ihtis shbstaritally thesame shiapalasdbatid nmm
x 10 nm [O0031]Also, it is preferred that a pick-up collet 12 for

pi cki ng up a sechesomitenduetor khip ispzoduged: antially the same size as
the chip. For the 20 condition of the pushipg up of_ pins, the_push-up
hei ght is prefdf88Pl up ¥er pedksup systems sige ﬂﬂea@r abpyﬁéwmbﬁérs%ss,

o b £ oReran Sl sat ol i oP o SR P h i
preferaEI y go ta&%ngéﬁi%?:ﬁ% pgéﬂfﬁ e%%F%F%rﬁﬁﬁg gblﬁsﬁ%gg Iﬁ%&e a]ilaé)an

further {prefer ; ing up at less than 20 mis is
not pr e#gr red %&%ﬁé@d\%@%gﬁ%%ﬁgﬁgf@go& 0551- 00 bonding fil mupon

pushi ng up ten bec A } t
mi's is not pr g?g%?]ed 'bmggeﬁi%%ﬂg%%ﬁgﬁg‘r’ @ﬁ#@?a g}ﬁaﬁm?rreﬁﬁg?(%?@nt o]
be broken by shmgl-ud 828 pink Atspefbablyrdisiosedwshi aed berweey the four
performed in two 5 Or nore ‘stages. For exanple, pins may be pushed up
under the condidoimers offa chipPastegulnrhetegidls. of In¥66 mwltidfia pushrupreysem,
push-up rate of 50 to 100 minis in the first stage, and under the
condi ti ons of dnpasiculqr, fie sstionfeffectiomdahe botiom sidelofithsudivingpapesise

of 1 to 30 mis_in the second stage. , X L.
15 decreased when too many pins are disposed, and therefore it is

preferable to dispose about 9 pins if they have a size of about 10 mm x
10 mm. '
[0031] Also, it is preferred that a pick-up collet 12 for pickingup a
semiconductor chip has substantially the same size as the chip. For the
20 condition of the pushing up of pins, the push-up height is preferably up
to 2000 pm or less, preferably 700 pm or less, more preferably 600 pn
or less, and further preferably 500 pm or less. Pushing up to a height
of more than 2000 pm is not preferred because the chip may be cracked.
[0032] Pins are pushed. up at a rate of preferably 20 to 200 mm/s,
25 more pfeferably 30 to 150 mm/s and further preferably 50 to 100 mmy/s.
Pushing up at less than 20 mm/s is not preferred because dividing die-
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10[ 0034] I n this enbodi nent, by applying the specific adhesive film
for a sem conductor of the present invention, an adhesive filmb5a in
which flash is sufficiently little and which has substanti al | ypoens51-00
sanme shape as that of the sem conductor chips is separated fromthe
adhesive filmfor a sem conductor in the above-described pick-up
step. 15[0035]In the follow ng, an adhesive filmfor a sem conductor
according to the present invention will be described. [0036] The
adhesi ve fil m flwnding itagpodyashingagcends tagbdcontendifiouds e Rushimgauyt &ton
has a thickness in the range of 1 to 15 mand a tensile elongation at
break of |ess tmere @n AHHoms is et iprefentd hgaausersemicaplustarahips atees s
than 110% of the el gngation_at the maxi mum | oad. Such an adhesive
filmfor a sen m@&@&%ﬁ@bﬂ@@lﬁﬂmﬁwc& a thernosetting resin and/or

R PR ey el s e sl
di v di ngt he adfeBtOE YR 1 oo Sxaitleo itk (G by piietn P fpdst e
Fiim fora sem@eRBinrEaR 4o ebay BeRF 82N R 100E it e Bt 3885,
than usual . A ol B IR IRT e Rues b uhdR Al CofliIBRERER iR uBe

el ongation at _tdseekrmigt 0D {02000 in 4R2O5ush WPEAe BEAND 3O B ARHEON

of a yielded stat hi gh possi ity o occurrence of necking.
I n such cases, s@@mﬂﬁhgdg,y dividing the adhesive filmfor a

sem conductor with preventing flash from occurring beconmes difficult,
and so pOepari 0034 adhdsithis émbodiment,dsy applying theapecifit adhesive film
sem conductor chips becones difficult. 10[0038] Fromthe _ .
above- descr i bedor dasssniconductori né $he greseniinventigns eniadbaiivie tfilm Aasna

tensil e elongatian reak Qf preferably |l ess than_ 4% .npre
preferably | esé”}ﬂlﬁla?ﬁaﬁg o Sutfigiently dittle gt which s sHbsi@RgAll the same

el ongation at break t he el ongatign at t.he.naxi oad,i s .
o ef orably | esSneRERS SR o PatigpaduahpYiF SCEPErR Hoaytorbesize; o
I's the film for a semiconductor in the above-described pick-up step.

15 [0035] In the following, an adhesive film for a semiconductor

according to the present invention will be described.
[0036] The adhesive film for a semiconductor according to the
present invention has 'aﬂlickness in the range of 1 to 15 um and 2
tensile elongation at break of less than 5%, and the tensile elongation at
20 break: is less than 110% of the elongation at the maximum load. Such
an adhesive film for a sen iconductor is compoéed of a thermosetting
resin and/or a thermoplastic resin,
[0037] When the thickness of an adhesive film for a
sepiconductor is less than 1 pm, preparing the adhesive film becomes
25 difficult, and when the thickness is more than 15 um, dividing the

adhesive film for a semiconductor by picking up of semiconductor chips
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15l owest, 100% when the tensile elongation at break and the

el ongation at the maxi mum | oad are the sane. [0039] The maxi num

stress, the elongation at the maxi num | oad and the tensile el t6%1

at break are neasured by a tensile test at 25C using a strip t -0551-00
pi ece having a wwdth of 5 mMm a length of 50 mm and a 20t hi ckness of

25 n cut froma B-stage adhesive filmfor a sem conductor under the
follow ng conditions. Tensile tester: 100N Autograph "AGS-100NO nade

by Shi mad Co | ﬁ?ﬂ K gt : hﬁFt e .
2¥Ten!sim!ie2$at efﬂ%ﬂ%ﬁ%s%&igu eE[ Om#ﬁégdnﬁé%ﬁm ofggfd S%Hﬁ% ndéll% g}rgﬂnﬂgea at
the maximum | Oafénsi@%ngvéé&ﬁ gpbéaﬁ g(f.fm %ﬁ‘i’h&‘eaﬁﬁ nBlesbd9ak nnd R
froma stress-strain cufFve obtained in the tehsile test; and using

These val ues angicirlie tARASHI @ or¥atbt le@ted HRart a8k SeA! akalofas eRndle a
sanpl e, the maxi mum stress, the elondgation at the maxi num|{ oad and
the tensile el osipagation af briehle ad ths eloaghiton at €t fayxibivhe 16ad b6WioY or
formula. Maxi mum stress (Pa) = maxi numload (N)/cross sectional area
(n2) of $anpl e MEbonyatanshorg dustionuel & yaaldédptatq or highkpakisihititye ef ¢hem)
at maxi mum | oad - 30)/ 30} x100_. o
occurrence of necking. In such cases, completely dividing the

adhesive film for a semiconductor with preventing flash from occurring
becomes difficult, and so preparing aun.adhesive film suited to the shape
of semiconductor chips becomes difficult.
10 [0038] From the above-described reason, the adhesive film for a
semiconductor has a tensile elongation at break of preferably less than
4%, more preferably less than 3.5%. Likewise, the ratio of a tensile
elongation at break to the elongation at the maximum load is preferably
less than 108%, more preferably less than 105%. The ratio is the
15 lowest, 100%, when the tensile elongation at break and the elongation at
the maximum load are the same.
[0039] The maximum stress, the elongation at the maximum load
and the tensile elongation at break are measured by a tensile test at 25°C
using a strip test piece having a width of 5 mm, a length of 50 mm and a
20 thickness of 25 um cut from a B-stage adhesive film for a
semiconductor under the following conditions.
Tensile tester: 100N Autograph "AGS-100NH" made by Shimadzu
Corporation
Chuck distance (at start of test): 30 mm
25 Tensile rate: 5 mm/minute

[0040] The maximum load, chuck distance at the maximum load
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10Tensil e el ongation at break (% = ((chuck distance (mm at break -
30) 130} x100 [0041] Generally, a pIuraIity'of test pieces is subjected
to measurenent and the nean value is recorded as the-tensile wEpgg-0551-00
properties of the adhesive filmfor a semiconductor. The tensile test
is preferably 15 carried out under the above-described conditions in
consideration of reproducibility, but they may be changed to ot her
condi ti ons which produce substantially the sanme test results.

[ 0042] The adhesindecHiickndiftancenatdmeik aredreat! dronh asst@ss-biraikresse obtained
preferably .3 to 15 pm_nore preferably 5to 15 pmin conS|derat|on
of 20the adhesiiorthe tenstle desicanshusing thesepal lwbuandttgemea&mfedl value of the

[ 0043] The adhesive film5 for sem uct or, preferably contajns a
hi gh nol ecul ar SK@sSg¥ACtienainsAe Sénmcl tﬂ@ 1356850 Hierflongail

serm conduet or . N8 T RLE C°i%%ﬁriry&8§n%fﬁmje ’a”@ﬁ “%%ﬁfa&w@%’wd y °
above- deSori bedepalptiE ToBRUR ¢ "or oper t1 s can be. pr oduced.
FP0O8-0551-00 T

wei ght _componenteXadedars (g rﬁaﬁ%@%ﬁ?ﬁ%&m@?%@a‘%ﬁﬁmﬁw 3
constituting t @%.mple

Elongation at maximum load (%)= {(chuck distance (mm) at maximum

load - 30)/30}%100
10 Tensile elongation at break (%)= {(chuck distance (mm) at break -

30)/30}x100
[0041] Generally, a plurality of test pieces is subjected to

measurement and the mean value is recorded as the tensile properties of
the adhesive film for a semiconductor. The tensile test is preferably
15 carried out under the above-described conditions in consideration of
reproducibility, but they may be changed to other conditions which
produce substantially the same test results.
[0042] The adhesive film for élsemiconductor has a thickness of
preferably 3 to 15 pm, more preferably 5 to 15 pm in consideration of
20 the adhesion to an adhérend and separability of a film.
[0043] The adhesive film 5 for a semiconductor preferably
contains a high molecular weight component, a thermosetting
component and a filler. By using these components to prepate an
adhesive film 5 for a semiconductor and adjusting the types of
25 components and their amounts, an adhesive film 5 for a semiconductor

having the above-described specific tensile properties can be produced.
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adhesive filmfor a sem conductor preferably has a glass transition
tenperature (Tg) of 60C or lower. Also, a high nolecular weight
conponent having a heat resistance of 300C or higher is pref eFPﬁﬁ'—'OSSI-OO
Exanpl es of preferred.high nol ecul ar wei ght conponents incl udé

pol yi m de resins, polyam de im de resins, phenoxy resins, acrylic
resins, polyam de resins and urethane resins. These may be used al one
or in 10 conbination of two or nore. O them polyintide resins are
particul arly pritfeembplistid/siesthsa apo| preferebd nesihe dliglovwoldealadedihte
filmb5 for a sem conductor to have the tensile properties as .
descri bed aboveowiponemai ntai ning a reasonably small filler content.

[ 0045] Thernosetting conponents nmean those which can be 15 forned into
a cured product{O%ﬁcroséﬁhmhg}g meglepalar i wejght samposceto gposiduting | theor
exanple, a thernpsetting resin and a curing agent therefor. .

Ther moset ti ng edBesive fHm dox apsermcendustoy nrelerably) hasqa ogasse Hansitian, v

convent f 'g Elsf g?eyraé??rﬁfﬁ%hgﬂﬁﬁ %f?ﬁg% C%‘%ﬁ@bﬁ%@f@f fgmtlgﬁﬂar weight
o0 Lence 1 . . . ( .

eagﬁ/?l cgnlt rlolt )Iéﬁgﬁpé’n%@a]ﬁ#l{}é%}lggtgfﬁ%c i s%@@%&%“@%@@%ﬁ aeg&i
having at |eas Eﬁ@gﬂ@gﬁeﬁ&&i 'lg};ﬁem%[éﬁg.&? Wé% t”P&rﬁﬁ énté"ifclude

preferred. Epoxy € gener y used together w an epoxy

resin curing aggpﬁn%%?g@?m@@me%ﬁﬁg?ggﬁw%ﬁgi Rerglie rediRy, ©

epoxy groups. on of curing properties and propertres

of cured IOI’Odugbﬁianﬂﬂéﬁéﬁhwhﬂ&hﬂé&mﬁf&ms?pmwﬁt‘a&fﬁe asel flogt ok igd.
Exanpl es of phendl FP08-0551-00 glycidyl ether epoxy resins include

condenspy es of chinbiiatel of tivbsphensdre AD, Ofi #hengolfimite s pésisolare or
hal ogenat ed bi sphenol A and epi chl orohydrin, glycidyl ether of phenol
novol ac resi n, patticolatlyt petthered.of Usings el polpirnide cresias alowis dhel adhiesiye

et her of bisphenol A novolac resin. 5 O them .novol ac, epoxy resins

(gl yci dyl et heifilsf 5 dor 8 geriemmsiugtor ioshave tieylensily papsitiesors pesswibed

D oduers have ADAYGBBASIARE AfeatneD Bysabal Hecomfsi on ot r engt h
h" conbi nat + on (4flen o eRdcting ofarhbals 185, (bt HRES B chF: g
o4 pol y o ASRE inSP DO prdob B [ o@iInRAR: b9 hEASLd, ol IED:

aci d anhydri de FC c',fjmgpg] r4 eﬁﬁr%?&% d i

aci d di hydrazi ggrsn?wb%éoﬁrig% i[‘c?l‘% u r%g ﬂg?nﬁ%ﬂés co exeg&,ﬁ'di %ﬁa&%@g%@éﬂgnd
tertiary am negherorl15 Th&mhoseRRIFO! reSiQFPate diot abertiRubirBr r Bhitednéind
phenol conpounds having two or nore phenolic hydroxyl groups are
particul arly petefwsntiegallMmewnpesikimay bg usadphOfidhernpuo ansideation and
trisphenol novolac resin are preferred. Using these phenol conpounds
as an epoxy reef ntheuréomyenigane ek egeriphepals anateralso off fsemticanslgtors
reduce contam nation_on chip 20surfaces and devi ces upon heating_for
package®ssenb(avadlability@f high purity produets, diversity of products and easily

controllable reactivity), epoxy resins and imide compounds having at
least 2 thermosetting imide groups in a molecule are preferred. Epoxy
resins are generally used together with an epoxy resin curing agent.
[0046] Epoxy resins preferably contain 2 or more epoxy groups.
25 In consideration of curing properties and properties of cured products,

phenol glycidyl ether epoxy resins are preferred.  Examples of phenol
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generation of outgas that causes odor. [0048] The tensile properties

of the adhesive filmfor a sem conductor can be controlled by

adj usting the content of filler. The higher the content of fifkbg8.0551-00
the smaller the tensile elongation at break 25may be and the smaller
the ratio of the tensile elongation at break to the elongation at the
maxi mum | oad may be. Al so, using an appropriate. FP08-0551-00 anpunt

of filler can produce advantages of inproving handling properties and

t her mal conductgly¢idyl efgruepoxyy resins incleds i copdemsitesc wifebisphenol A,

t hi xotropi c propertie§61£0049]For t he above purposes, the filler is

preferably an ioienhsanal A1 bispheael S,NusrhespbEior yated hisphonejahiand
o e o S S 0 I e e e b g
il Poare: car oRt et BRvoIAR Rt anf iy hon SiSohana b aeN oS Fesine
Sror phous o 11 Of ThelthiaRotled: eyl (o feTal TR F refil Vol hesis ov e

thermal conductyydigy, gﬂieimaf‘ﬁheﬁélu hipoige Yekin QE(? her )Eglﬁer k)gegerred

crystalline silFi'ca and anor ptous silica are preferred.

purpose of ad] Bekairg tHetrlcuyed prsducls B AdRER ¢Hdielitigh C&eggrey Gnd the

properties, al um num hydr oxi dg, 15 magnesi um hydr oxi de, cium
carbonat e, magadhésion eaehgthate, be dhelensndsipdrc Abgtingaf ties ifilum. SiTHepa! €,
cal ci um oxi de, magnesi um oxi de, alumna, crystalline silica and
anmor phous si | i meyareeugdeflens @din cénsirinatien ofifwoememors. st ur e resi st ance,
alum na, silica, alum num hydroxi de and antinmony oxi de are preferred.
A plural@ty of [0647ers mapmiplesuofcenoxy? cestmbimingi sgents Goslofa Hehemiohher
t he content of the fiél er, .the snmaller the tensile elongation at
break and the RPERENN{s,Aliphatic ampings, licyekcmpings oRatic pelyrmétesased

elastic modul uf}blyaa?nqdést]eaiigha ic taré?d ' gx&liljycﬁ!i(férs,acaiiicgrgﬁé Sgc%gc?mhydﬁdes,

aromatic acid anhydrides, dicyandiamides, organic acid dihydrazides,

boron frifluoride amine complexes, imidazoles and tertiary amines, Of

15 them, phenol compounds are preferred, and phenol compounds having

two or more phenolic hydroxyl groups are particularly preferred.

More specifically, naphthol novolac resin and trisphenol novolac resin.

are preferred.  Using these phenol compounds as an epoxy resin curing

agent makes it possible to effectively reduce contamination on chip

20 surfaces and devices upon heating for package assembly and the
generation of outgas that causes odor.

[0048] The tensile properties of the adhesive film for a

semiconductor can be controlled by adjusting the content of filler. The

higher the content of filler, the smaller the tensile elongation at break

25 may be and the smaller the ratio of the tensile elongation at break to the

elongation at the maximum load may be. Also, using an appropriate
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may be due to a decrease in adhesiveness. In particular, breaking may
25easi |y occur between an adherend such as an organic substrate
having irregularities on the surface and a sem conductor chi PrE#L0551-00
refiow FP08-0551-00 Also, a higher content of filler nmay cause a
decrease in the resistance in a reliability test in high-tenperature
hi gh-hum dity environnent such as a HAST test. A higher content of
filler may al so increase the tenperature at which an adhesive film
for a sem condugicumtcef filer5 cant paulued advantspesi of nmwmovingdfaadling n
view of the above situation, the content of the filler is preferably
| ess than 30% lpyopeaties amdh éhqrmed ecadductivitys adjustingsmdly viseosityaand
further preferably |ess than 20% by mass based on the total mass of

t he adhesive fathieving thixosepiopropettiss, 10[ 005111t is preferred that

t he adhesive film35 for _a sem conductor can attached to the
adher end seni cOPRAft or \ieor die ahove RUsHOEE NG eaflsw%@agw%mgaw

tZLn Eﬁﬁlﬁ,; %?”?i@r-itg@*{?c%ﬁéﬁe%ﬁﬁeeﬁ%%%@@w HooraFBectiset ofe
femié'réfu_r'e {“3 g AR cipefeg e e Cled B e Syt ?ﬁﬁ?ﬁéréﬁ%i@m@i 'm
Lo aonduceor Behhise, SERRLUERE hidipRiGes (AGHAD Carbndl® magnestum
attached to a é&tﬁoﬁ@t&duemermffﬂfsg{catbsi AhoreSine X &R, BalBRim ' Axide

| ami nator set at a tefperature 100C 6f [ower. The peel strength is
20 neasured iﬁza%xemssﬁﬂé,e AT alupirvenshitdden glemiiu0 bakde a

tensile rate of ram m nute. An adhesi ve filmfor a sem conductor
whi ch ca be aisldsiees] theoren seittidgndmstalinsatdicaatanifi@phions bitieer andn
be prepared by, for exanple, reduci n&the content of the filler or
usi ng a t her nophtamiony i is prefeirad. aOfghermgto improvatheanak condugtivighi ch
an 25adhesive film5 for a sem ¢onductor can pge attached tq a

semi conduct or AAmaina; salgminen a prlyidgs coeron e, npryetating esilise y andc

or lower. In FP08-0551-00 consi deratjon,of .the heat resi.stance aof
the back gri ndAmSEhOtSETa ATS: BIETTad & OohenPugIaRe SHRULSHIE dRckhe
b ef or abl y 80CVEOTDLGR] SORRIRHHSeinls ioadtind MBGRRA' Bidio%iae
preferably 80C . 4 4
sem conguct or ahl y heafi.;r.esi a Lot

resi st aﬁﬁt‘:‘e re~q%|[a%1§£1\%ﬁie nhﬂrgé}r‘]@lehg@%mé?m %%ﬁé%%?’o Pﬂ%#%l % é:arbonate,
sem conduct or i i i Qﬁlé%—‘ b Svxi
preferred that E{mﬁe agﬂfeﬂglte{;gn%@%ﬂ%ﬂfsg?ﬁ%?ggl%ﬂg%n u%et’or aegﬁ%%?gle%’a
reflow crack rgRinshaNG§staliide siflhearncihemphons elicaest prefeed.of Alds to

adhesive filmfor a semm conductor can be eval uated based on
: improve moisture resistance, alumina, silica, aluminum hydroxide and

antimony oxide are preferred. A plurality of fillers may be used in
20 combination. S

[06050] The ﬁigher the content of the filler, the smaller the tensile

elongation at break and the higher the strength at break may be due to

an increased elastic modulus, and the lower the reflow crack resistance

may be due to a decrease in adhesiveness. In particular, breaking may
25 easily occur between an adherend such as an organic substrate having

irregularities on the surface and a semiconductor chip upon reflow.
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10 adhesion strength. To achi eve good refl ow crack resistance, the
peel strength when bondi ng an adhesive filmfor a sem conductor to a.
sem conductor wafer at an adhesion area of 4 x 2 ramis pref eF?B@OSSI—OO
1.0 kg/cmor nore at an initial stage and 0.5 kg/cmor nore arter
allowing to stand in an atnosphere at 85C/ 85% for 48 hours. The
initial peel 15 strength is nore preferably 1.3 kg/cmor nore, and
further preferably 1.5 kg/cm The peel strength after allowng to
stand in an at nhEphe hégher cBhtehBoLfiller ma§ chose s decreaseria the edstvtaie)in0. 7
kg/cmor nore, and further preferably 0.8 kg/cm or nore..[0053] The
adhesi ve fil m % rebiabiity éest iohighctenpemiyrepeighrhumidity egviroymentheichad i n
whi ch a coati ng | uti on cont aﬂjg{lng a high pol ecul ar wei ght conponent
such as a t her foplastli destesifn highemep tafi Adles omppynalee | ingraase | the

and an organic solvent in which they are dissplved or, dispersed |s
applied to a bASWDFRANEE al,Whi aBr@‘ﬁ?ﬁSE’esgl‘fO J ‘F§e¥”é?ﬂﬂij§8toﬁ'r% Re

corventsSara' ndffl REG MR PV B2 1RSI e
neous i v ' ' P, 089 1 S

e L S e

cther £ une FESTEILIES i 224l SRR EpRIaToPluATn

et her, tol uene ne,

tetrahydrof uramy ehinsl tagdd aspl e, t6thhVinage! O VATRSREARm ek V4

cel | osol ve, di oxane, 5cycl ohexanone and ethyl acetate. These may be
used al one or iseméerrduo@iri on of two or nore. [0055]Base filns are not
particularly linmted as |ong as they can withstand heating for

removi nb0 or gani{@05Hl ventbis firfanpidethabthebmthesive fitm § dort ademjrondesther
filnms, polypropylene filns, oldhet hyl ene, 10 terephthal ate fil ns,

pol yi mi de fi | ngan peajtechasktoiheiadhearemd sempisopducior watephat o temmperature of
and nmethyl pentene filns. Miltilayer filns conposed of two or nore of
these filns i n@@%i%gg\&ﬁ-n&f« thespedestrrngth 4t thepidertace) hetwesa an
surface of the se fllm be. treated wth a.sil,icone ar ,sili

rel ease agent. 2ARTRYC M%?W@n ‘r“&%fﬂ\&,\& éé?lslwﬁu‘ftﬁfé‘”fg@ad§ébf1§/?fm
ey not be r engyed Bt HaPdnaSadheliRP Kl T8F £ ARSI E:" kbft 1072 2

sem conduct or.
15 predetermined temperature is attached to the semiconductor wafer, the

adhesive film for a semiconductor is considered to be attachable to the
semiconductor wafer. The adhesive film for a semiconductor is
attached to a semiconductor wafer using, for example, a hot roll
laminator set at a temperature of 100°C or lower. The peel strength is
20 measured in an atmosphere of 25°C at a tensile angle of 90° and a
tensile rate of 50 mm/minute. An adhesive film for a semiconductor
which can be attached to a semiconductor wafer at 100°C or lower can
be prepared by, for example, reducing the content of the filler or using a
thermoplastic resin having a low Tg. The temperature at which an
25 adhesive film 5 for a semiconductor can be attached to a semiconductor

wafer is preferably 95°C or lower, more preferably 90°C or lower. In
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[ 0056] The adhesive filmfor a sem conductor nay be preserved or

used in the formof a conposite sheet with a dicing tape | am nated
thereon. Using such a conposite sheet makes it possible to siaphgfoss51-00
20t he' process of produci ng sem conductor devices. [0057] The adhesive
filmfor a sem conductor used in the nethod for producing a

sem conductor chip wth an adhesive filmof the present invention nmay
be those prepared as a die bonding filmhaving the follow ng
structure. 25( aonéideisionasttthe hehf temisemop of ¢kt bickagtiad eapeather adhlesivad
an adhesi ve | ayer containing a thernosetting resin and/or a

t her mopl asti ¢ rfilsd nSi for FPOSrisbAd@Rot hean dredeattached 1o dibe ladheiend
fil mconposed of a base material, a pressure-sensitive adhesive |ayer

and an adhesi veetmgmnductortvedfer atg tempesatmesefinrefegably SORCandower. a

of o base rmt ePaFond Al adkse fhonsi r vi SHBHOBHVGPE R hEger
o™ 8. LR o) e R e AR
end e DYoot s L SO WSl W R
FEim (a2 ot ok €S i SR AT hal B AHARER, M1 3iEok 3ScftiCortRittti 0

prepared by ei tfaenaQdedt 4 fefldil Pk @ sI¥BIMBO S,  The reflow crack resistance

of the adhesive film for a semiconductor can be evaluated based on

10 adhesion strength. To achieve good reflow crack resistance, the peel
étengﬂl when bonding an adhesive film for a semiconductor to a
semiconductor wafer at an adhesion area of 4 x 2 mm is preferably 1.0
kg/em or more at an initial stage and 0.5 kgfom or more after allowing
to stand in an atmosphere at 85°C/85% for 48 hours. The initial peel

15 - strength is more preferably 1.3 kg/cm or more, and further preferably
1.5 kg/em. The peel strength after allowing to stand in an atmosphere
at 85°C/85% for 48 hours is more preferably 0.7 kg/cm. or more, and
further preferably 0.8 kg/cm or more.

[0053] | The adhesive film 5 for a semiconductor may be prepared

20 by a method in which a coating solution containing a high molecular
weight component such as a thermoplastic resin, a thermosetting
component, a filler and an organic solvent in which they are dissolved
or dispersed is applied to a base film, and the organic solvent is
removed from the coating solution on fne base film by heating, .

25 [0054] Organic solvents are not particularly limited as long as

materials can be homogeneously dissolved or dispersed in them,
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15[ 0060] (1) First, the adhesive |ayer of the above-described die
bonding film(a) and a sem conductor wafer are | am nated. Secondly,

the base material of the die bonding filmis peeled off And then a
pressure-sensitive adhesive layer of a dicing tape material hEUP#§551-00
t he pressure-sensitive adhesive |ayer and a base material in that

order is 20l am nated on the adhesive layer. [0061] (2) First, the
adhesi ve | ayer of the above-described die bonding film(a) and a

t Lgsﬁféi‘sﬁlﬂit RS S e, SRSt S TBA o BlanliB R0
Pl PeC peol eareEftoyHABdpAE ity i R dibfhyidte il dhtcph ellieh 10
are | am nat ed. 1o /RAB2hMHARe U} ke Ay orRANUEE tohyBban! SmRal e

according to the present invention can be prepared by the follow ng

net-hod. [ 0063] (c8lloddive,adkthsl Vvecllaxphre Ohcdtdte, ab@tfre- ¢eHogalred dibgane,
e

bonding film(b) and a sem conduct or wafer ar am nated. A lam nate
can be 55 preparydlohgxartng and esir acefdten Thesbasay et esddablomedot e
pressure-sensitive adhesive layer function as a dicing tape. A

| ami nate nay alcombmatipnegfaredtmoreani nati ng a dici ng tape on the
pressure-sensitive adhesive | ayer after peeling off the base

material . [006409Hn usiBrgetHBisare nob partirglarty Fmpler] asdlong s ihesr can
a.t ol . .
o MG 100 R R etng B AV gt RoRREE Bl e’ "

met hod.
films include polyester films, polypropylene films, polyethylene

10 terephthalate films, polyimide films, polyetherimide films, polyether
naphthalate films and methyl pentene films. Multilayer films
composed of two or more of these films in combination may also be
used as a base film. The surface of the base film may be treated with a
silicone or silica release agent. After removing the organic solvent, the

15 * base film may not be removed but used as a support for an adhesive filn
for a semiconductor.

[0056] The adhesive film for a semiconductor may be presérved or
used in the form of a composite sheet with a dicing tape laminated
thereon. Using such a composite sheet makes it possible to simplify

20 the process of producing semiconductor devices.

[0057] The adhesive film for a semiconductor used in the method
for producing a semiconductor chip with an adhesive film of the present
invention may be those prepared as a die bonding film having the
following structure. .

25 (a) A die bonding film composed of a base material and an adhesive

layer containing a thermosetting resin and/or a thermoplastic resin in

20



[0065] (4) First, the pressure-sensitive adhesive/adhesive | ayer of

t he above-described die bonding film(c) and a sem conductor wafer

are lamnated. A lam nate can be prepared by this procedure 3@%@3%@%100
base material functions as a dicing tape. A lamnate nay als A B
15prepared by lam nating a dicing tape on the pressure-sensitive
adhesive |l ayer after peeling off the base material. [0066]As

described in the exanple of using the above-described die bonding
film(e), the Qﬁﬁﬁﬁgéninventioo can al so provide a nethod for

produci ng a sem conductor chip with an adhesive filmconprising 20
steps of: prepgp) Addid bopfingatie édnibicdbra @meﬁ&lga?fesm%nsiﬁve

filmformpressure sensitive adhesive/ adhesive and a base materi al
are |aninated iadhedieé loyatamnd abhadhésive layemcpntabsing e tensbbdtiieg resin
adhesi ve/ adhesi ve having a thickness in the range of .1 to 15 mand a
tensi | e el ongatandforat thermeaasiic tesindntthatroréet, and the tensile

el ongation at 25break being | ess than 110% of the elongation at a
maxi mim $oad, 4epA die bendingridloe compaasd of rabasegmaterial @oderl pEesstieon
for dividing the _EP08-0551-00_ sem conductor wafer into the plurality
of seni conduct ensitivesadhgrivefadhesive layer mentapng & ithemgsehing, Jesn

| ight; dividing h&g ) n‘icorlductor. waf er iato the plurality of

seni conduct or &f eRBoRasticeHNB R OT4 m forn pressure sensitive
adhesi ve/ adhesi y expandi t he e fen i i i in
whi ch the pl ur :ﬁ!@?@ of aflmste: @@%h‘?ﬂﬁleaﬁsa‘é%ﬁin@ eﬁﬁgﬁa@ié’;‘ﬂ?@a
dividing the fi s Sensl I i | :

pi cki ng up eac ﬁlhg;&l? #ﬁgeﬁég#lfsﬁ i/x?eﬁ&%égh}%&@%ﬁi??(}ﬁ%ﬁ%ﬁ n aBé’ndmg

| am natymg dir i i : r i ;

sem con!(ljgct or ?ﬁlltﬂp%ct%ﬁmgéﬁgd%e?gﬁ F ?1?%%%2% 1'It%' h%gggg@/‘g{%%rs%f Pll;déndg
10base materi ak@t@ﬁﬁgﬁ{tiiﬂeﬂﬂ@hph functions as a dicing tape nmay be
used. [0067] Although this enbodinment has illustrated a case where
the adhesive fi[p@5Tjor a When asingithé die bomdingifiim ¢a), 4 teminatessovording
invention is disposed on the back side of a sem conductor wafer, the
met hod for protmdhepraseérinventthimctan behpreparadh by reithen efi the fo

the present 15 invention can also be applied to a process in which an
adhesi ve fil m tmathedseni conductor is attached to the circuit side of

a sem conducto er. 0 The sem conductor. chip 30 with,an ..

adhesi v&2 film t@@r ed k@) 3%1—;5@ h%@"%ﬁ’@oﬂ’tﬁeﬁg"ﬁ ﬁlet Ep‘éveé Hpﬁérﬂwas

descri bed above cqQnstitutes a sen condquctor. el enent such;a L and

o LSl The 20 DoBAMBGE DA Fab SOnaeR? sl Sttt S @Bptiucg

t o anot her senCo! ci I o i tQr i i

support menber i ggﬁ'gﬁgﬁ%gﬁv@%(%%ﬁ@gﬁ%ﬁ% s pé‘éTéd)oﬁ?“’Kﬂd‘ﬁlen a
pressure-sensitive adhesive layer of a dicing tape material having the

pressure-sensitive adhesive layer and a base material in that order is
20 laminated on the adhesive layer, = .

[0061] (2) First, the adhesive layer of the above-described die

bonding film (2) and a pressure-sensitive adhesive layer of a dicing tape

material having the pressure-sensitive adhesive layer and a base

material in that order are laminated. And then the base materjal of the
25 die bonding film is peeled off and the adhesive layer and a

semiconductor wafer are laminated.
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[ 0069] Exanpl es of sem conductor chip nmounting support menber s
include lead frail es such as 42 alloy |lead franmes and copper 25| ead
frames,- a resin filmconposed of an epoxy resin, a polyinidevgﬁﬁéﬁsgioo
a mal eim de resin, substrates prepared by inpregnati ng nonwo

FP08- 0551-00 gl ass fabric or woven glass fabric with a thernosetting
resin such as an epoxy resin, a polyimde resin or a naleimde resin
and curing the resultant, and gl ass substrates and ceram c substrates

such as al um nio%&%ﬁgol Fivheh Sispig the ?ii&ﬁ&%cﬁn%%ﬂﬁi gjg,aé lath#®te according

illustrating a odi nent of “a sem conduct or Vi ce prepared-by

the above met hag thefpegsitannditivhQandR\Wreardd By shofwllowing ngithed.5 has .a
W ring board (support menber) 13 and 't hHe sem conductor chip 8 bonded

to the wiring §j0e63] 13 VB Thbadhedies layer biftthe sboverBescabed danblomding
chip 8 is connected to the wiring of the wiring board 13 by neans of
a bi ndi ng 10w fEmil¢h) afidea semiconduttor wafertirp laminateds e A daminatacarebe i ng
resin [ayer 15 in which the chips are enbedded. [0Q71] A sem conduct or
chip andda suppeeparedtyethis grocednrec wingn dhe rbaseimaterink and das PrRsute:

are bonded by heating at 60 to 300C for 0.1.to 300 seconds with an
adhesi ve fil m Fersitive adhesbiedayeroinaiionase grdRaitape: nlejpingte hay also

sem conductor il 2 S, BBk S ehe B R, biSgpro-senscve
sem conduct o SORLAT By bBS SRAALABL B Rkl Som conductor ehip
[0064] When using the die bonding film (c), a laminate according
10 to the present invention can be prepe‘1red by the following method.
[0065] (4) First, the pressure-sensitive adhesive/adhesive layer of
the above-described die bonding film (c) and a semiconductor wafer are
laminated. * A laminate can be prepared by tﬁis procedure when the
base material functions as a dicing tape. A laminate may also be
15 prepared by laminating a dicing tape on the pressure-sensitive adhesive
layer after peeling off the base material. .
[0066] As described in the example of using the above-described
die bonding film (c), the present invention can also provide a method
for producing a semiconductor chip with an adhesive film compnsing
20 steps of: preparing a laminate in which a semiconductor wafer, a film-
form pressure sensitive adhesive/adhesive and a base material are
laminated in that ordér, the film-form pressure sensitive
adhesive/adhesive having a thickness in the range of 1 to 15 pm and a
tensile elongation at break of less than 5%, and the tensile elongation at
25 break being less than 110% of the elongation at a maximum load, and

the semiconductor wafer having a reformed section for dividing the
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heated to facilitate adhesion of the adhesive filmfor a

sem conductor to 20 an adherend or its curing, so as to increase the
strength of the bond. Heating conditions may be adjusted basefipgf.(s8¢.00
conposition of the adhesive film and the sem conductor chip 1s

heated generally at 60 to 220C for 0.1 to 600 m nutes.. Wen seal ed

with a resin, the heating in the step of curing the sealing resin may
be utilized. 25Exanples [0073]1n the follow ng, the present invention

will be descri eshicenduckit8waebinté theplueality tofisembgondeaetos chipsPwhigh iss .
However, the present invention is not limted thereto.

[ 0074] <Pr epar atformedbyadrthdiating with lasérdighipdividing dlee samicomiugtpr wafer 5A
500 m four-neck flask equipped with a thernoneter, a sti rrﬁ[m d a
cal ci um chl or i detodthgipheralifjber seaeicenduagetscips Witkpnhdlividing thefil %BQI

bi s(3-am t et t hyl dj si.l .(0. 06 I d.4, 9- . g

i oxadecanc. 1, PASSSREmSaRSL cohesius pdncits Eeoupmgine by magerial in a

0 S50l ve LosanHESIoR 0By SYRFR o BEEIPNGH: onudicHer Tt at ach

i ssol ve m : erdi ngdi L, 10-

(decanet hyl ene) bi sg rdi_rrel | it at g}-%h nhrylrg%i d@%}ggﬁz (_lf%maend s%néi'tfve

oxydi pht hal i c SEPH A ann [ dgle .38 ) de?iJ ereto n small
ti dt P 2! f : 5

Ther the m xt urttiae I F PIIRE uh RaER BF e blablly o coiGibI™

remove water i Rhtheisystamnuiig dmetBoplofl e ReliMae! thtelsy 9RépRRICa

distillation over 3 hours. A polyimde resin solution wds prepared in
this way. - semiconductor chip with an adhesive film. For the above-described

10 base material, a material which functions as a dicing tape may be used.
[0067] Althongh this embodiment has illustrated & case where the
adhesive film for a semiconductor according to the present invention is
disposed on the back side of a semiconductor wafer, the method for
producing a semiconductor chip with an adhesive film of the present

15 invention can also be applied to a process in which an adhesive film for
a semiconductor is aftached to the circuit side of a semiconductor wafer.
[0068] The semiconductor chip 30 with an adhesive film prepared
by the method according to this embodiment as described above
constitutes a semiconductor element such as an IC and an LSL. The"

20 semiconductor chip 30 with an adhesive film is bonded fo another
semiconductor chip or a semiconductor chip mounting support member
via the adhesive film Sa.

[0069] Examples of semiconductor chip mounting support
members include lead frares such as 42 alloy lead frames and copper

25 lead frames, a resin film composed of an epoxy resin, a polyimide resin

or a maleimide resin, substrates prepared by impregnating nonwoven
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[ 0076] To an NWVP sol ution of the polyinmde resin prepared above
20(containing 100 parts by nmass of polyimde resin) were added 4
parts by mass of cresol novol ac epoxy resin (available fromT. é

Kasei Co., Ltd.), 2 parts by mass of 4,4' 414441- (4- hydroxypheﬁrﬁ ‘§)'9§51‘00
met hyl et hyl ] phenyl ] et hyl i dene] bi sphenol (avail able from Honshu
Chem cal Industry Co., Ltd.) and 0.5 part by mass of

25t et raphenyl phosphoni um t et raphenyl borate (avail abl e from Tokyo

Chem cal | ndust . ther 0f : :

11 do FPo3. B T5e of e gt e witd BerBEAR A e
CO, LTD.) and e3¢ 5% BbIyRRIRS tdsi Ik £mdRFRaE il AR eufibgthe

Ni ppon Aerosi l eég?‘?&f'%’%f )scL ggl e a%(szlliéé@ilé r?gret o based on the total solid
vei ght, and t heeditaht!fad\Wiiss sbdttfbed derkRpgiddirites gusieapalvaiing.sh.
5[ 0077] The varnish prepared was .applied to a rel ease-treated

pol yet hyl ene t ¢0@TOjt hal &igudei | $n (€1 bm oBss-deatioma] aview clllustatin &0 pn
avail able from Teijin DuPont Filns Japan Limted) and the resultant
was heat®d at eaddimesDofa semiondnctot devicaprapoa by theebavemedwd o
give an adhesive filmfor a sem conductor having a thickness of 5 gm
10[ 0078] ( Exanplde seniconducmr\devics HOPrsheamein iFigdReS fwfea YeRRE, bagd i

il e e e
?0 m nut es ang%?’ﬁ%llht Vﬁ%@%ﬁﬁv%oé]m:ﬁ?te aos%rp%mg Ctgﬁh(g:gg\%e_i il m
Searpl o 1) CoRakred i R Pl SRS ifthe bakiCls WRIASMCBIRUAILD
1 was applied ta.a;4el gge@mﬁ%@gg}%m& Shifed By ARLAL 3 fagl

(filmA 20 having a ckness o m aval eljin
DuPont Fil s quqﬁv@ﬂigﬁﬂgdahi?@ﬂ-etéﬁbgdqgg_l tant was heated at 80C for

30 mnutes and then at 120C for 30 mnutes to give an adhesive film
for a sem condggamr] haviAgsemidundko®es chip 2andme  support member, or

semiconductor chips with each other, are bonded by heating at 60 to
300°C for 0.1 to 300 seconds with an adhesive film for a semiconductor
15 interposed between the semiconductor chip and the support member or
between the semiconductor chips.
[0072] When the adhesive film 5 for a semiconductor contains a
thermosetting resin, the semiconductor chip after bonding is preferably
heated to facilitate adhesion of the adhesive film for a semiconductor to
20 an adherend or its curing, so as to increase the strength of the bond.
Heating conditions may be adjusted based on the compdsition of the
adhesive ﬂlm,-and the semiconductor chip is heated generally at 60 to
220°C for 0.1 to 600 minutes. 'When sealed with a resin, the heating in
the step of curing the sealing resin may be utilized.

25 Examples
[0073] In the following, the present invention will be described in
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[ 0080] (Conpar ati ve Exanple 2) 25DF-402 (available from Hitachi

Chem cal Co., Ltd., trade nane, Thickness: 15 pn) was prepared as an
adhesive filmfor a sem conductor FP08-0551-00 of Conparati vpog-0551-00
Exanpl e 2. [008l1l<Eval uation of adhesive filnk (Maxi mum stress,

el ongation at maxi mum | oad and tensile el ongation at break) 5A

tensile test was performed using a strip test piece (having a width

of 5 mMmand a length of 50 M) cut froma B-stage adhesive film The

maxi mum stres Smﬁé g]@%?lte 1@9?“@}13 b Examplasu MHeRsea e tpresent mvehtiogas i on

at break were Ca romthe stress-strain curve obtained based
on the follow pg; galedmdre®n formulas. The tensile test was 10
performed using a tensile tester (100N Aut ograph AGS- 100NH nade by
Shi madzu Cor po[@y74jn) i rPeeparstimsofathesive filmdon sereiconducteBndi t i ons of
a chuck distance af the start of the test of 30 mrmand a tensile rate
of 5 mm m nut e(Example I)Maxi num stress (Pa) = maxi num | oad (N)/cross
sectional area (nR) of 15sanple Elgngation '

t xi gum | oad (%=
((chuck &i stance (MAyS0ftmirdsurrinek & equ;g@Be%g@i{ﬁfo eﬁgﬂgpgeé, Dsfirrer
RIS oM R AT L M R RO M B e LT

bis(3-aminopropyl)tetramethyldisiloxane  (0.06 mol) and 4,9-
dioxadecane-1,12-diamine (0.04 mol), and 150 g of N-methy]-2-
pyrrolidone as a solveﬁt, and the mixture was stirred at 60°C to dissolve

10 diamines,
[0075] After dissolving diamines, 1,10-
(decamethylene)bis(trimellitate - dianhydride) (0.02 mol) and 4,4-
oxydiphthalic acid dianhydride (0.08 mol) were added thereto in small
portions and the mixture was ailowed to react at 60°C for 3 hours.
15 Then the mixture was heated at 170°C while blowing N; gas thereinto to
remove water in the system with some of the solvent by azeotropic
distillation over 3 hours. A polyimide resin solution was prepared in

this way.
[0076] To an NMP solution of the polyimide resin prepared above
20 (containing 100 parts by mass of polyimide resin) were added 4 parts by
mass of cresol novolac epoxy resin (avéilable from Tohto Kasei Co.,
Lid), 2 parts by mass of 4,4'-{1-[4-[1-(4-hydroxyphenyl)-1-
methylethyl]phenylJethylidene] bisphenol (available from Honshu
Chemical Industry Co., Ltd) and 0.5 part by mass of
25 tetraphenylphosphonjum tetraphenylborate (available from Tokyo
Chemical Industry, Co., Itd). Further, 12% by mass of a boron nitride
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A | am nated product of a 50 gmthick sem conductor wafer (material:
single crystalline silicon) having a refornmed section forned by
irradiating with laser light and a back grind tape was prepar 8-@??1—00
refornmed section was font ed so that the sem conductor wafer ‘tcan be
25divided into a size of 10 mrmx 10 nun. [0083] At the sane tine, the
adhesive filns for a sem conductor FP08-0551-00 prepared in Exanpl es
and Conparative Exanples were each cut out into a circle having a
diarreter of 2HWefhyAlMld Fom MIXUSHIVEY RERROATIIOY €Ox, BTD.) and
sem conductor were ‘each lamnated on a dicing tape (available from
DENK1 KAGAKU K@RyeyHARisSl AsrokiMTHARITR (available from Nigp@oXerosil Co.,

thi ckness: 80 pm) using a wafer nounter "DM 300W (nmade by JCM Co.,
Ltd., trade naiizd.)wedeadddédthemtiol basedrm e totabsolidweighitamdghe mikhugear
pressure of 5 kgf and 10 minis to give a | am nated product of the
adhesi ve fil m fwas saficienttpkueasded o ging a2 wanishei ng tape. A wafer ring
was al so attached to the_dicing . tape of .the 10l am.nated product.
[0084] ThE abov&@Edcr i bddel ymmash dyepared  was oQPP?iﬁé &Hﬁ’eé’ aserrpated o

s} inder (o AL b R
Ib:%kng: Lndr;agé’"\ﬁ&? F@gﬁteﬁagfﬁrgg ore‘ %yﬁ%ﬁ{epi ?gf)%gfhl%e San}')?emade
by Renesag Egség\%nﬁg%%%ﬁﬁ%zﬁnlﬁg%oﬁ%&g@égﬁqﬂﬁ?@ﬁ%gﬁegﬁgs(&énrf((j t he

dicing {gpe wa Owggandquﬁmpmeg)expandi ng device. The rate of
expansion was 10 mi s and the amount of expansion was 4 nm Then, the
sem conduct or chi psAiverhish Eeeparedeid. Henpdmae naneatas ineExamplk ddwap
using the it ulti-pin push-up jig of flexible bonder TB-730" (nade by
Renesas East er appliqrhto Sereleasedieatast polyathy)enerterapbihelate Al £6lmrA3]

needl es (made by M cro-Mechanics Pte Ltd., SEN-83-0 need|.e
( héving a thickness of 50 pm available from Te%ul %uPont lqﬂms Japan

Limited) and the resultant was heated at 80°C for 30 minutes and then at
15 120°C for 30 minutes to give an adhesive film for a semiconductor
having a thickness of 15 pm.
[0079] (Comparative Example 1)
| A varnish prepared in the same manner as in Example 1 was
applied to a release-treated polyethylene terephthalate film (film A31
20 having a thickness of 50 pym available from Teijin DuPont Films Japan
Limited) and the resultant was heated at 80°C for 30 minutes and then at
120°C for 30 minufes to give an adhesive film for a semiconductor
having a thickness of 25 yum.
[0080] (Comparative Example 2)
25 DF-402 (available from Hitachi Chemical Co., Ltd., trade name,

* thickness: 15 pm) was prepared as an adhesive film for a semiconductor
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diameter: 0.7 nm tip. serr, icircular, 350 pmin dianmeter) are
arranged FP08-0551-00 in a grid pattern at an interval of 4.2 mm
whi | e pushing up the needles and using a rubber chip (nade bWwP08-0551-00
M cro- Mechanics Pte Ltd., trade nanme: 13-087E-33, 10 mm x 10 nm) as a
pi ck-up collet. Here the sem conductor chips were picked up while
pushing up the needles in tw stages; they were pushed up under the
condi tions of a push-up height of 300 pm and a push-up rate of 89.4
mi's in the fiofContpamaivediichnopldés t he conditions of a push-up height
of 1,500 pm an ush-g%yyate of 8.94 mis in the second stage for a

d a ]
hol di ng time a[QfBrl?push alugtionioé rgsivs B> of 500 ns. Pick-up
properties in this, experinent were 10eval uat ed bas on the foll ow ng
criteria. [008@}@&@@@53%(5’%@?@?‘8@]& mmnmg‘eﬂ‘géﬁl@genﬁﬁP qn(gpagn "
sem conductor ¢ou be cut "and the sem conductor chips with an
adhesive film successful ly picked up. B: The adhesive film

o o2 SafContuctorn Sl 08 s BERPHRICHIE Ny BB RAe (i o
cracks. [0087] o $@lltes fhim atil hlledptR RSO nhmiPtat b £B-stage adhesive film.
The maximum stress, elongation at the maximum load and tensi}e_
elongation at break were calculated from the stress-strain curve obtained
based on the following calculation formulas. The tensile test was
10 .- performed using a tensile tester (100N Autograph AGS-100NH made
by Shimadzn Corporaﬁonj in an atmosphere of 25°C under the
conditions of a chuck distance at the start of the test of 30 mm and a
tensile rate of § mm/minute.
Maximum stress (Pa)= maximum load (N)/cross sectional area (m®) of
15 sample |
Elongation at maximum load (%)= {(chuck distance (mni) at maxnnum
load - 30)/30}x100 |
Tensile elongation at break (%)= {(chuck distance (mm) at break -
30)/30}x100
20 [0082] - <Preparation of semiconductor chip with adhesive film>
A laminated product of a 50 pm-thick semiconductor wafer
(material: single crystalline silicon) having a reformed section formed
by irradiating with laser light and a back gtind tape was prepared. The
reformed section was formed so that the semiconductor wafer can be
25 divided into a size of 10 mom x 10 mm.

[0083] At the same time, the adhesive films for a semiconducior

27



Conpar ative Exanple 1 Conparative Exanple 2 Tensile properties
Maxi mum stress MPa 45.9 45.9 45.9 60.0 Elongation at maxi num | oad %

2.5 2.5
FP08-0551-00

prepared in Examples and Comparative Examples were each cut out
into a circle having a dianceter of 210 mm, and the resulting adhesive
films for a semiconductor were each laminated on a dicing tape
(available from DENKI KAGAKU XOGYO KABUSHIKI KAISHA,
5 trade name "AD-80H", thickness: 80 pm) using a wafer mounter "DM-
300H" (made by JCM Co., Ltd., trade name) under the conditions of
room temperature, a linear pressure of 5 kgf and 10 mm/s to give a
laminated product of the adhesive film for a semiconductor and the
dicing tape. A wafer ring was also attached to the dicing tape of the
10 Jaminated product.
[0084] The above-described laminated product of the adhesive
film for a semiconductor and the dicing tape was attached to the back
side of the semiconductor wafer having a reformed section prepared'
above using a wafer mounter "DM-300H" (made by JCM Co., Ltd,,
15 trade name) under the conditions of a hot plate temperature of 80°C, a
linear pressure of 5 kgf and 3 mm/s to prepare a sample laminate. The
back grind tape was peeled off before attaching. '
[0085] The sample laminate prepared above was set on flexible die
bonder "DB-730" (made by Renesas Ea:;te;n Japan Semiconductor, Inc.,
20 trade name) and the dicing tape was expanded by the expanding device.
The rate of expansion was 10 mm/s and the amount of expansion was 4
mm. Then, the semiconductor chips in the expanded sample laminate
were picked up using the 1 ulti-pin push-up jig of flexible booder "DB-
730" (nade by Renesas Eastern Japan Semiconductor, Inc.) in which 9
25 gjector needles {made by Micro-Mechanics Pie Ltd., SEN-83-05, needle

diameter: 0.7 mm, tip: serricircular, 350 pm in diameter) are arranged
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2.5 3.9 Tensile elongation at break %. 2.5 2.5 2.5 10.3
FP08- 0551-00 Tensile elongation at

FP08-0551-00

in a grid pattern at an interval of 4.2 mm while pushing up the needles
and using a rubber chip (made by Micro-Mechanics Pte Ltd., frade
pame: 13-087E-33, 10 mn x 10 mm) as a pick-up collet. Here the
semiconductor chips were picked up while pushing up the needles in -
5  two stages; they were pushed up under the conditions of a push-up
height of 300 pm and a push-up rate of 89.4 mm/s in the first stage, and
under the conditions of a push-up height of 1,500 um and a push-up rate
of 8.94 mm/s in the second stage for a holding time after pushing up
(pick-up time) of 500 ms. Pick-up properties in this experiment were
10 evaluated based on the following criteria. '
[0086] [Pick-up properties]
A: The adhesive film for a semiconductor could be cut and the
semiconductor chips with an adhesive film were successfully picked up.

B: The adhesive film for a semiconductor could not be completely cut,

15 making it impossible to pick up the semiconductor chips and causing
chip cracks.
[0087]
[Table 1}
Unit | Example | Example | Comparative | Comparative
1 2 Example 1 | Example 2
Tensile |Maximum stress| MPa | 45.9 459 45.9 60.0
properties| Elongationat | % 2.5 2.5 2.5 39
maxinum load
Tensile % 25 25 25 103
elongation at
break
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br eak/ el ongati on at nmaxi mum |l oad % 101 101 101 264 Filmtliicl atess
gm5 15 25 15 Pick-up properties - A
FP0O8-0551-00

Tensile % 101 101 101 264
elongation at
break/elongation
at maximum
load

Film thickness pim 5 15 25 15
Pick-up properties - A A B B

[0088] As Table 1 shows, it has been proved that when using the
adhesive films for a semiconductor of Examples 1 and 2 having a
thickness in the range of 1 to 15 um and a fensile elongation at break of
5 less than 5%, and in which the tensile elongation at break is less than
110% of the elongation at the maximum load, the adhesive films for a
semiconductor could be divided in the above-described pick-up step,
making it possible to prepare semiconductor chips with an adhesive film.
It has also been found that flash in the dividéd adhesive films was

10 sufficiently reduced and the divided adhesive films had substantially the
same shape as that of the semiconductor chip. On the other hand,
when the adhesive films for a semiconductor of Comparative Examples
1 and 2 were used, the adbesive films for 2 semiconductor could not be
divided in the above-described expansion step or pick-up step.

15 [0089] The above results have proved that the method- for
producing a semiconductor chip with an adhesive film using an
adhesive film for a semiconductor of the present invention is capable of
producing a semiconductor chip with an adhesive film laminated
thereon in which flash is sufficiently little and which has substantially

20 the same shape as that of the semiconductor chip, and capable of
achieving both assembling properties and reliability in a method of

producing a semiconductor device based on a stealth dicing process.
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A B B {0088]As Table 1 shows, it has been proved that when using the
adhesive filnms for a sem conductor of Exanples 1 and 2 having a

thickness in the range of 1 to 15 pmand a tensile el ongati orrmEjg-0551-00

break of 5 less than 5% and in which the tensile elongation at brea
is less than 110% of the elongation at the maxi num | oad, the adhesive
films for a sem conductor could be divided in the above-descri bed

pi ck-up step, making it possible to prepare sem conductor chips with
an adhesive fi : i n found that flash in the divided
adhesi ve fil rrsllﬁmggétt{bﬂgﬁqgik??gg?fy reduced and the divided adhesive
filnms had subsyeeng]al | y THeepresomt isvempienamnt pravidefa misthadefor popdieiegr
chip. On the other "hand, when the adhesive films for a sem conductor
of Conpar at i ve aFsemigbrductomobipowithr zn adbesive fidmasapahlo off prodgcinga
sem conductor could not be divided in the_above-described .expansi on
step or pi ck- upemicamduetor [obs glon Hesamicorduciar Wademal a %Péviélgfd[]ﬂ%‘?
the nmethod for prqducipng a sem conducto

usi ng aB? adhfesiC@Eablﬂ! P&Pdlh?%r@i é@ﬁ@@é&ﬂitggfc%é‘gﬁﬁgﬁd %’t‘\’\grﬁ%?

| nated t her SummaRdaEron marih b SohBAMeDy TR BCRE il bef o
b ially 20, the. h h 1 i

2nd_capabl e ot SHEHRGIARG Th ARE et I, 0, o) B SELFRRGHALP (i)

and capabl e of 5y I T"hg properties an iabi’lity

i ci ng. pr ocess IS b Tob 8 HGAROHE e JRKG_BRECH B e oF
present invent ?ﬁgqs@gg ?I&%ﬁd&dﬂcﬁﬁbﬁi@%ﬁﬁ@n%ﬁéﬁ% filmandeninethoduor or

chip with an a capabl e 0f producing a sem conductor chip

froma sgni congpshaiingaberseticendienst ydesfieb acapable of achieving both

assembling properties and reliability.
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5 capabl e of producing a sem conductor chip with an adhesive film

| am nated thereon in which flash is sufficiently little and which has
substantially the sane shape as that of the sem conductor chip, an
adhesive filmfor a sem conductor suitably used in the method for
produci ng a sem conductor chip with an adhesive filmand a nmethod for
10pr oduci ng a sem conduct or devi ce capabl e of achieving both
assenbling properties and reliabiligyapgeLAIMS 1. A nethod for
produci ng a sem conductor chip with an adhesive film conprising
steps of: preparing a lamnate in which a sem conductor wafer, an
adhesive filmfor .a sem conductor .and a.dicin e e lamnated in
Chat or der A PRES8 A st Siona G it sih At b iRgc Pt s
inthe ragfge of 1 to 15 mand a tensile elongation at break of |ess
than 5% and the tensile elongation at break being | ess than 110% of
the el ongAERaASat lamiels Hinvhishda sgeicandecte nvalem dire taghesiver dimhigr ag
a reformed i I Mlsdi t [ap ey i

ol Ural | Ty SfTEonRich 3hd  bith Mpe' e RRRMEE REUA! BRI balegh fiCrora,
| aser | i ghsgmiddndudionfatihga geckinessniol tiet rengeneffleto 1i5noartdvetepdilereddrightjorodt

sem conductor. chi ps w thout .di viding the.adhesi filmfor o

sem conducPBEX 85%&3‘&%@6@%&3 tal?sélle%bontggtboé’ %ﬁrgﬂc&ep@&qs&ﬁaq ﬂl%%ﬁle
the pl ural eloyigMfonSe @ MILE 1AM, £l (HEsafiCorRiacr ¥eRAhAEAL: refdithedis¥dt@hNg
t he adhesiye filmfor a sen conductor by picki ngf up.the plurality of
sem conductPrdiafingdhs spmconduptan aley e thearlghtyott semicopguatgrahéps, which

thereby prepgihdhAind@licORANHaN i P Wi th an adhesive film 2. A

met hod for produci'ng a sem con uctor device, conprising a step of

bondi ng aligdmgcibademicondetdpwaler intantha diesiite of istmicotduaion exdhifsy witheut

met hod accqrdi.ng.to_¢lalm. te another sem conductor chip or a .

sem conduc Bf‘rfidm iﬂﬁe ?r%hl?ﬁltv 3 r%msﬁﬁﬁo?etmlﬁ%wggﬁ by Expanding e dicing pe in a
direction in which the plurality of semiconductor chips are each separated;

and dividing the adhesive film for a semiconductor by picking up the plurality of
semiconductor chips in a laminating direction of the laminate, thereby preparing a

semiconductor chip with an adhesive film.
2. A method for producing a semiconductor device, comprising a step of bonding a

semiconductor chip with an adhesive film obtained by the method according to claim 1 to

another semiconductor chip or a semiconductor chip mounting support member.
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