DESCRIPTION Process for Producing Adhesive Sheet Having Singulated Adhesive Layer, Process for
Producing Wiring Substrate Using the Adhesive Sheet, Method of Manufacturing Semiconductor
Equipment, and Equipment for Producing Adhesive Sheet 5TECHNICAL FIELD [0001] The
present invention relates to a process for producing an adhesive sheet comprising a singulated
adhesive layer disposed at a specific position. BACKGROUND ART 10[0002] In electronic
materials, when mounting various parts suchrgsca-gepiggrductor chip on a wiring substrate,
thermosetting adhesives (known as a die attach film (DAF) and a non-conductive film (NCF)) are often

used. [0003] IrPreessitarkiodioichindira e BingsHbstigiSiRIR ARTHREHMENIREATENT
DOCUMENTS [0004] 20In conventional flip chip assembly, after a semiconductor chip is flip-chip
assembled ot Wipidiepingb®trang, Substiridd applite: ibdhsiperfiilery é sl seiMeontietianghip, and by
capillarity, the liquid se,aling resin is filled into a space beneath the semiconductor chip and serves as

an adhesive (PatefitB r5afepnsT 2 sed Aseirw sreiee By ernnidbestrsSbern developed,

comprising f @%S’f& C ealing resin on a wiring substrate in advance before mounting a
semicc?nduct%frﬁ: ip, an beefgglr?g bumps of the semiconductor chip into the sealing resin to thereby

flip-chip assem@bq]and seal the semiconductor chip (Patent Document 2). [0006] Further, a
method comprising applying a resin film onto a wiring substrate

The present invention relates to a process for producing an adhesive sheet
comprising a singulated adhesive layer disposed at a specific position.
BACKGROUND ART

10 [0002]

In electronic materials, when mounting various parts such as a semiconductor
chip on a wiring substrate, thermosetting adhesives (known as a die attach film
(DAF) and a non-conductive film (NCF)) are often used.

[0003]

15 In recent years, flip chip assembly has been used for mounting a
semiconductor chip on a wiring substrate,
PRIOR ART DOCUMENTS
PATENT DOCUMENTS
[0004]

20 In conventional flip chip assembly, after a semiconductor chip is flip-chip
assembled on a wiring substrate, a resin is applied to the periphery of the
semiconductor chip, and by capillarity, the liquid sealing resin is filled into a space
beneath the semiconductor chip and serves as an adhesive (Patent Document 1).
[0005] |

25 Further, a pre-sealing technique has been developed, comprising forming an
uncured sealing resin on a wiring substrate in advance before mounting a

semiconductor chip, and pressing bumps of the semiconductor chip into the sealing



5using a mask has been proposed (Patent Document 3). [0007] On the other hand, when an
adhesive sheet comprising a singulated adhesive disposed at a specific position is used, a wiring
substrate comprising an adhesive disposed at a specific position can be produced by aligning the
adhesive sheet and a 10 wiring substrate and transferring the adhesive from the adhesive sheet to the
wiring substrate, and a method using half-cutting is a common method for producing such an adhesive

sheet compri%aglaosmae@@ﬁlpa@ihg%mﬁe%ads@a%%ﬁ;ﬁieoﬁaﬁwepc@ﬁ%@aﬁéapcuments 4,5, and
6). Patent Document 1: JP 11-256012 A 15Patent Document 2: JP 2011-207998 A Patent Document

3: JP 2010-2%ia@AmanbPatent Document 4: JP 2009-84442 A Patent Document 5: JP 2010-45070 A
Patent Document 6: JP 2008-282945 A 20SUMMARY OF THE INVENTION PROBLEMS TO BE
SOLVED BY [PA#6INVENTION [0008] In the pre-sealing techniques disclosed in Patent Document 1
and Patent Document 2, a liquid resin or an uncured adhesive film is applied to a wiring 25 substrate
before mounting a sERREhARESIEFETPTIHErEBPREFRSG BHaHEY eRfRcsIViEiBg tHesWatihg substrate
Duringsthis process, aiarsElﬁbb es ma}[% be ainedﬁnto the Iigt id resin or the adhesive. The air bubbles

. . USING a 113 as peen Q58 aten . . Y. . .
in the résin can cadse poor CORNECHION oF ar1Ra a?%ﬁngﬁg circuit. In addition, using an adhesive

film requires fﬁdﬁp}ﬁnique for applying the adhesive film with positional accuracy. [0009] The method
using a mask disclosed in Patent Document 3 is highly versatile 5 because it is able to deal with

changes, o1 exampion W IoHehohd WilAGaUasIEale Bk e oG RSk dgiatid 1avayes, leve
difference between parts covered by the mask and parts not covered and deformation of the mask

itself can causenadtivn spapidipatitivpositied, avivich issphehtematicptiviagdiiadhyghen a larger mask
is used, processing error or bending of the mask itself may occur, and, therefore, the method 10is not
suitable for nfHEROpPAAY BifRPE ARSI R PrierediradHifabigning thetdbdsidisdlogahdnaPatent

Documents 4, 5, and 6 are 33?5\89?5 ned for a materjial comprising a tough adhesive layer, which alone is

able to withstAHPERSSHAE CErTine iR @ Hes 4o iR PARCSIBIRGF0'a heatefi@Ecomprising a
brittle adhesi\égbléaﬁ{ﬁ%’ mcahn%%% & Q}%%&%—tgﬁ%ggd igeangci;%{]mon method for producing such
an adhesive sheet comprising a singulated adhesive disposed at a specific position
(Patent Documents 4, 5, and 6).
Patent Document 1: JP 11-256012 A
15 Patent Document 2: JP 2011-207998 A
Patent Document 3: JP 2010-251346 A
Patent Document 4: JP 2009-84442 A
Patent Document 5: JP 2010-45070 A
Patent Document 6: JP 2008-282945 A
20 SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
{0008]
In the pre-sealing techniques disclosed in Patent Document 1 and Patent
Document 2, a liquid resin or an uncured adhesive film is applied to a wiring
25 substrate before mounting a semiconductor chip to thereby form an uncured adhesive
on the wiring substrate. During this process, air bubbles may be entrained into the

liquid resin or the adhesive. The air bubbles in the resin can cause poor connection



15conveyance, or the like. [0010] In view of the problems above, the present invention relates to a
process for producing an adhesive sheet comprising a singulated adhesive layer disposed at a specific
position. In particular, the present invention provides an effective method 20for producing an adhesive
sheet comprising a brittle adhesive layer. MEANS FOR SOLVING THE PROBLEMS [0011] To

solve the problems described above, the process for producing an adhesive sheet having a singulated

adhesive layey af theupsgsgrhirventien has e fadewing2acamstituionm re@ip@&ess for producing
an adhesive sheet having a singulated adhesive layer (b) on a carrier film (a), comprising the following

steps in the crdbnipentioneg] Biepha:adhtitie: diimdhidsivesfilonklaadag s garrier film (a), an adhesive

layer (b), and a cover film (c) in the order mentioned locally only at the adhesive layer (b) and the

cover film (c)[BY4fkans of local half-cutting; Step B: peeling only the cover film (c) at unwanted parts of

the adhesive film; BSﬁhep C: apgolyi_ng adhesive tape 1o the side of the cover film (c) of the adhesive film;
|

and Step D: peeling theBehedi Ve Rmask AisHossA i s5HE BAtHAent Ve rghiY Caet sired parts of

the adEesive film together, with the,adhesjve ta The term "unwanted parts" herein refers to
parts that wil g(éablse%ﬁelé 8?&%%%8%‘8{@&#3%?@%% ?ﬁatﬁglgﬂ nehseff\sll S %gt‘.vfﬁiﬁfzc]% StrgfRe process for

producing a wirigg,suhstiateiiaigihe adirsive Rheekofdhe RIEsRLNysRIQRRAsHE fallowing

constitution: A process for producing a wiring substrate, comprising: 15aligning the surface on the side

of an adhesivadgyendlprat avtadhesitesheet-obiaioad bihthe abonelpraduationprogassiwith the
surface on the side of wiling of a wiring substrate, forming a laminate comprising the adhesive sheet
and the wiringpplisstrenepbsivacuuhiclamipatibrmetivacdomdgridss, whenthéargemuoadkgsanairrier film (a)
of the adhesive sheet. 20[0013] _ The method of manufacturing semiconductor equipment of the
present inverﬁ?BFPﬁ%%&ﬁér%%\}\]?ﬁ?&@Sﬁﬁmﬁi%§k itself may occur, and, therefore, the method

10 is not suitable for mass-producing a single design.
The usual half-cutting methods disclosed in Patent Documents 4, 5, and 6 are
designed for a material comprising a tough adhesive layer, which alone is able to
withstand tension, conveyance, and the like, and cannot be applied to a material
comprising a brittle adhesive layer, which alone cannot withstand tension,
15 conveyance, or the like.
{00107
In view of the problems above, the present invention relates to a process for
producing an adhesive sheet comprising a singulated adhesive layer disposed at a
specific position. In particular, the present invention provides an effective method
20 for producing an adhesive sheet comprising a brittle adhesive layer.
MEANS FOR SOLVING THE PROBLEMS
[0011]
To solve the problems described above, the process for producing an adhesive
sheet having a singulated adhesive layer of the present invention has the following
25 constitution:
A process for producing an adhesive sheet having a singulated adhesive layer

(b) on a carrier film (a), comprising the following steps in the order mentioned:



A method of manufacturing semiconductor equipment, comprising mounting a semiconductor device
on a wiring substrate obtained by the process for producing a 25wiring substrate described above.
[0014] The equipment for producing an adhesive sheet of the present invention has the following
constitution: Equipment for producing an adhesive sheet comprising a half-cutting apparatus, a
cover film peeling apparatus, an adhesive tape applying apparatus, and an adhesive tape peeling

apparatus in Sag,otdentmenioagrese s MEAcesS tREpaUGng am adhesivesheebhaviang a

singulated adhesive layer of the present invention, the carrier film (a) preferably has a two-layer
structure thatoaer ignpéelédtht ihedaminaivondiverfagenty atlththelhesicedsar (piadidcihg an adhesive
sheet having a singulated adhesive layer of the present invention, the adhesive tape preferably has a
carder film (a£patidiode)duhasans eflectbhakfeutiémger film (a') being made of a polyolefin.  In the
process for producing an adhﬁglve sheet haw(&? a singulated adhesive layer of the present invention,

the adhesive Y RAEABIIMELLS BRERHELY (&7 ROURT AR §rPIHTINE horlsi %ducmg an adhesive
h t lated adh 151 fth t | he step D,
shee avmgsa%ol%rﬁhugu a na N Seléll% gay%&g 18%?%%%6”\/6?15[ rtbcjamer pef |nl()_1, % estepD, a

bending angle ape Ing angle o p’referably
satisfy the follgwing expressmns () and (I1): (2.2d < 021(I) + 1021 60(1l). 20EFFECTS OF THE
INVENTION [0015] According to the production method of the present invention, an adhesive
sheet comprisiep B gisgitgted adhesiveldayedispaseanad Bpsprcifie pesitios am ey produced. In
particular, the production method of the present invention is suitable 25for producing an adhesive
sheet that codeprisbpantbrifitb aatesive fAyetomtheegutletsappoitvbyaacarrier. BRIEF DESCRIPTION

OF THE DRAWINGS )
The term "unwanted parts" herein refers to parts that will be peeled off and

10 not remain finally in the adhesive sheet.
[0012]
The process for producing a wiring substrate using the adhesive sheet of the
present invention has the following constitution:
A process for producing a wiring substrate, comprising:

15 aligning the surface on the side of an adhesive layer (b) of an adhesive sheet obtained
by the above production process with the surface on the side of wiring of a wiring
substrate, forming a laminate comprising the adhesive sheet and the wiring substrate
by vacuum lamination or vacuum press, and then removing an carrier film (a) of the
adhesive sheet.

20 [0013]

The method of manufacturing semiconductor equipment of the present
invention has the following constitution:
A method of manufacturing semiconductor equipment, comprising mounting
a semiconductor device on a wiring substrate obtained by the process for producing a
25 wiring substrate described above.
[0014]

The equipment for producing an adhesive sheet of the present invention has



[0016] FIG. 1 illustrates the adhesive sheet of the present invention comprising a singulated
adhesive layer (b) disposed at a specific position; FIG. 2 illustrates edges used for the half-cutting of
the present invention. 5FIG. 3 is a cross-sectional view of the adhesive film of the present invention
after half-cutting; FIG. 4 illustrates unwanted parts in peeling the cover film (c) of the present
invention; FIG. 5 illustrates the adhesive film of the present invention after peeling the
10cover film gk folfowbris e atassisgctional view of the adhesive film of the present invention after
half-cutting, wherein a carrier film having a two-layer structure is used; FIG. 7 is a schematic view of
the step D of the pré&pripimuerfioprddi@ilnsithtes thbadhbesipe sheatief thatpmgsent invention
wherein an 15adhesive layer (b) is present on a carrier film (a) in succession; FIG. 9 illustrates an
adhesive sheBietittitc&etepilm pepbng epfexitcn adhesiva plooinhbyiste pokdatttingrdn adhesive
film having a carrjer film (a), an adhesive Iaym-), and a cover film (c) in the order mentioned locally

only at the adiRetdbESIXGAIRD P EFH P BB SR RE PEREHBEHECBFtbcal half- 2 Ocutting) of the present

inventipn; (1) is a side view, and iS a top view: FIG, 11 illustrates. an exa of the step B
(peeling only the co?/neF I ﬁ]r?gfsast%% ré’?]d ec({j:)n ﬁfﬁsa%l??ﬁgea%}gjgkaev%ﬁ%? of t%le?a é?&%ﬁ?%‘(?ention;

FIG. 12 illustyg m@@%%&%&%@@@@yﬁm@;@%ﬂ%g ma%gg Ihagguer film (c) of

the adhesive film) the present invention; 25FIG. 13 illus s an example of thé step D (peeling the
adhesive layehdi)aatbapeariee: piatandia covarddm (c) at desired parts of the adhesive film
together with the adhesive tape) of the present invention; FIG. 14 is a cross-sectional view of the
adhesive film of the Iprésenbirese fitiopredieipeetindhesiva shedt parts gvengir acdardiessfin having a
two-layer structure is used; FIG. 15 is a plan view (1) and a cross-sectional view (2) of a

substrate havig§sH hedirseidiE abien-beashissivariape prefesably hesasaricrdilnipanach
cosecions g A stping o s SHRUARRabEse T e e borom of

In the process for producing an adhesive sheet having a singulated adhesive
layer of the present invention, the adhesive tape preferably has a thickness of 10 to
40 pm.

In the process for producing an adhesive sheet having a singulated adhesive

15 layer of the present invention, in the pecling of the step D, a bending angle of the
adhesive tape (8;) and a bending angle of the carrier film (a) (6,) preferably satisfy
the following expressions (1) and (II):
01] < [6] @
O+ 10/ <60° (1),

20 EFFECTS OF THE INVENTION
[0015]

According to the production method of the present invention, an adhesive
sheet comprising a singulated adhesive layer disposed at a specific position can be
produced. In particular, the production method of the present invention is suitable

25 for producing an adhesive sheet that comprises a brittle adhesive layer and requires

support by a carrier.

BRIEF DESCRIPTION OF THE DRAWINGS



DESCRIPTION OF EMBODIMENTS 10[0017] The embodiments of the present invention will now
be described with reference to FIG. Ito FIG. 13. [0018] The present invention is a process for
producing an adhesive sheet having a 15singulated adhesive layer (b) on a carrier film (a), comprising
the following steps in the order mentioned: Step A: cutting an adhesive film having a carrier film (a), an
adhesive layer (b), and a cover film (c) in the order mentioned locally only at the adhesive layer (b) and
the cover film{g) §y means of local half-cutting; 20Step B: peeling only the cover film (c) at unwanted
parts of the adhesive film; Step C: applying adhesive tape to the side of the cover film (c) of the
adhesive film; and Step. Dilpesting the adhssivaleyesihegirepmantechparnsangrtiagcgver film (c) at
desired parts of the adhesive film together with the adhesive tape. 25[0019] Each of these steps will be
described in dailgefadhfs020pyEh©adinpsinag fitra spssifinphethresent invention is required to
comprise at least a carrier film (a), an adhesive Ia%(;rgg:i}&and a cover film (c) in the order mentioned.

Material for the carrfoititni {H5EHastFbees vardifer ¢ _ ‘E_Fiﬂéa‘?,f SfPaeRprhHEFIYUCch as |
polethlene erephieate (PET) poetherslone pohjnie, Speyethyiene (), ang poyviny

acetaté (PVA) can be Used, ATEminate Jorme y laminating a film ohp YRS ay be used.
Surface treatgﬁpth\é{iltj&ﬂt{gégase agent may optionally be performed in order to adjust the adhesion to
the adhesive layer (b), and a film whose peel force is reduced by UV irradiation or the like may be

used. The thicknessagiol boibtihecarianfiapaisangdbemeaverdiver(glare yot hoehitical and they are
preferably 10 to 200 1IM, more preferably 20 to 40 um. When the thicknesses are 10 to 200 um, the

adhesive layen{t)tsan be retained more sufficiently because stiffness required for conveyance during
the process is sufficient, and there is no difficulty in bending or the like because the stiffness will not be
too strong. The covElGim {&ysE3retbrapherirmblurithnereserbiniientian TAr pealstetruse in peeling
in the step D mentigne ?elow, peeling can be easily performed when the stiffness at the side of the
carrier film (aﬁ%%t%%?g% > Further, a film having a two-layer structure that can be peeled at the

interface can also b?l@%qsagé@%sggé&%ﬂm@mf the adhesive film of the present invention

after half-cutting, wherein a carrier film having a two-layer structure is used;
FiG. 7isa schemafic view of the step D of the present invention;
FIG. & illustrates the adhesive sheet of the present invention wherein an
15 adhesive layer (b) is present on a carrier film (a) in succession;
FIG. 9 illustrates an adhesive sheet cut into a strip;
FIG. 10 illustrates an example of the step A (cutting an adhesive film having
a carrier film (a), an adhesive layer (b), and a cover film (¢) in the order mentioned
locally only at the adhesive layer (b) and the cover film (¢} by means of local half-
20 cutting) of the present invention; (1) is a side view, and (2) is a top view;
FIG. 11 illustrates an example of the step B (peeling only the cover film (c) at
unwanted parts of the adhesive film) of the present invention;
FIG. 12 illustrates an example of the step C (applying adhesive tape to the
side of the cover film (c) of the adhesive film) the present invention;
25 FIG. 13 illustrates an example of the step D (peeling the adhesive layer (b) at
unwanted parts and the cover film (c) at desired parts of the adhesive film together

with the adhesive tape) of the present invention;



[0021] 20The composition of the adhesive layer (b) of the present invention is not critical, and any
sheet can be used which is formed from a thermosetting or photocurable resin such as an epoxy resin,
oxetane resin, or bismaleimide resin, a thermoplastic resin such as a phcnoxy resin, polyethersulfone,
polyamide- mide, or polyimide, or a mixture thereof. From the standpoint of insulation reliability or
25reliability to temperature cycle, the adhesive layer (b) may contain fillers. Examples of the fillers that

can be used includerirerganic RRRticles ssh aRwilicansiisRnnitrids, SRR AIHTIUM tide,
titanium oxide, titanium nitride, and barium titanate, and organic particles such as rubber and resin.
[0022]  Thefiedhesivg layeio) phthe phesantdruaisiditmaybeshr e adReRattemperature, may
have high fluidity at a high temperature, and may have a melt 5viscosity at 100C of 3,000 Pas or
lower. An adhesile layer (b) having a melt viscosity at 100C of 3,000 Pas or lower has high fluidity at a
high temperature and can be sujtably used, for example, for embedding of a circuit pattern, but such
an adhesive layer (5)1f& BrttferiR! AR0dEBAda S8 CeBitiEcHs omelpr6ee 6d) rf pybbriEH g anaghesive

sheet %f the Q{ggl%nt isn\{}(f__aunati(())né an adhees_ive sheet can be suitably 10produced even if the adhesive
layer (B) has a meﬁlwgcosit)}pa't] 196 r ,000 Pas or lower. [0023] Such an adhesive layer (b) is used,

for example, for a nmq%qyatmsgmm@fma%%@'ggy&%ﬁgqm?ﬁl¥us¥§§?g RRFguse the NCF

requires fine 15embedding of wiring and needs to be fluidize ng to W-VISCOSity. In return

for such chargeianstiasadheindhesdveslayes )l ovRieRimis DLifie MAorRaL e metature, and the
adhesive layer (b) alone often cannot withstand punching, cutting, conveyance, and the like. However,

the process forpredpemgassdhesive sheet of the present invention provides a good adhesive sheet
because the carrier film 20(a) is used when cutting and the like are carried out. [0024] The
adhesion betWEeftHE H&Hé HMBPIBIMENTRe carrier film (a) is not critical, but is preferably less
than 30 N/m Eﬁé?g When the adhesion between the adhesive layer (b) and the carrier film (a) is less
than 38 N/m , the step D 25(peeling the adhesive layer (b) at unwanted parts and the cover film

(c) at desired The embodiments of the present invention will now be described with

reference to F1G. 1 to FIG. 13.
[0018]
The present invention is a process for producing an adhesive sheet having a
i5 singulated adhesive layer (b) on a carrier film (a), comprising the following steps in
the order mentioned:
Step A: cutting an adhesive film having a carrier film (a), an adhesive layer (b), and a
cover film (c) in the order mentioned locally only at the adhesive layer (b) and the
cover film (c) by means of local half-cutting;
20 Step B: peeling only the cover film (¢) at unwanted parts of the adhesive film;
Step C: applying adhesive tape to the side of the cover film (c) of the adhesive film;
and
Step D: peeling the adhesive layer (b) at unwanted parts and the cover film (c) at
desired parts of the adhesive film together with the adhesive tape.
25 [0019]
Each of these steps will be described in detail below.

[0020]



parts of the adhesive film together with the adhesive tape) mentioned below can be carried out
efficiently. [0025] The adhesion between the adhesive layer (b) and the cover film (c) is not critical,
but is preferably less than 30 N/m at 25C and lower than the adhesion between the adhesive layer (b)
and the carrier film (a). When the adhesion between 5 the adhesive layer (b) and the cover film (c) is
less than 30 N/m at 25C, the step B (peeling only the cover film (c) at unwanted parts of the adhesive

film) and the step D-fpealinesthe mdhasivedaxeniblat wuwanted Prs:ARCENG FRYREIM (c) at desired

parts of the adhesive film together with the adhesive tape) mentioned below can be carried out
efficiently. Whesntthe=adkesion(betwerihthie atiyesive, layes Goyvantithec) Geavenfilsr (c) is lower than
the adhesion between the adhesive layer (b) and the carrier film (a), unintended peeling and the like at
the adhesive RS dearMssopiad fenthe camstéim tahimdtnee padig{@s usetchitiveih aeders to a

phenomenon where peeling occurs not at a desired interface but at an undesired interface. [0026]

15An examp@SIREPROERES 78 PRrsddry dsscabfabie BT Lelvrihasyferemakiatiten is
d ihed below. First ials of t dhesive,| ); ins, fill d.vari itives, and
esc”*%e e o%eé@.én@@%‘?&%@@(é]er%gl%?:Qégtﬁa%w‘& kA By Jylerse SIS [OTIERRS B

solvents are mi yStirring’to p varnish or paste, is appli . Examples

of application,meffiads Nalusled plealina.and sihcatingy The.base Mt bphagymatenal such

as 20polyethylene terephthalate’ ( ), polyethersulfone, and polyimide. After the application, drying is

optionally pedgemesiayl eppiceigts fegpadbasidbiceated wuidacs aydpraiestivedinumaybe applied after
the application or after the drying. The protective film may be of any material, and for example, a

polyethylene lasrephthatate (RETHilse, e dtyethislesii¢RED fildV anadnpotyvinjkdiatatey(BV/A) film are
suitable. 25Surface treatment with the same release agent is optionally performed. One of the base
film and the pR{&ctivafiftisknsses akbotuthreamerSionti ane hnervs Sloo(@r#mngE). There is no
restriction on whic fl|r‘;}lt used as?flrc@rler film ﬁﬁ}éOOZ?] The ste}%)A Is cutting an adhesive film

having a carrf@t i (Af REAHceE} &by oDEFSRFE(E IS Bk Hentidé® locally only
at the adhesiye iayat-B and 419 948H AN, (BR80T 0LIoBRLARICLING. Fxamples of Smethods of
pi

half-cutting include, but are not imited to, pressing using acle die, rolling, and the like. In
half-cutting, ikigmeeassducia-erans-RIORS Hed 1he JIec0iibe Gayes fldoLsuch thakithg,edges

penetrate the cover film (c) and the adhesive layer (b) but does not penetrate the carrier film (a) For
example, whendotagte ding diffidlesiueshiep comiprldieda singlatetradkesiuelaybe (b) disposed at a
specific 10 position as shown in FIG. 1, edges having a shape as shown in FIG. 2 is used for
half-cutting. FHét#osdbeetiver stmr adhesiersivhy ditardalfaouhinepisiehtlun (m.FIGhB.i0028] The step
B is peeling %nly the cover film (c) at unwanted parts of the adhesive 15film after half-cutting. For

example, wheABISH RN Me4n MRS REPSH SREUIARTiERIGY: Peeling can be easily performed

when the stiffness at the side of the carrier film (a) is stronger. Further, a film
having a two-layer structure that can be peeled at the interface can also be used as the
carrier film (a)."

[0021]

20 The composition of the adhesive layer (b) of the present invention is not
critical, and any sheet can be used which is formed from a thermosetting or
photocurable resin such as an epoxy resin, oxetane resin, or bismaleimide resin, a
thermoplastic resin such as a phenoxy resin, polyethersulfone, polyamide-imide, or
polyimide, or a mixture thereof. From the standpoint of insulation reliability or

25 reliability to temperature cycle, the adhesive layer (b) may contain fillers.
Examples of the fillers that can be used include inorganic particles such as silica,

silicon nitride, alumina, aluminum nitride, titanium oxide, titanium nitride, and



a singulated adhesive layer (b) disposed at a specific position as shown in FIG. 1, the region denoted
by 4ain FIG. 4 is the cover film (c) at unwanted parts, and only this part is peeled. Examples of
methods of peeling include pull-up of the cover film (c). The angle of peeling is not critical, but is
preferably 45 to 90. Such an angle 20 allows peeling without the unintended peeling or the like of the
adhesive layer (b). After peeling the cover film (c), the adhesive layer (b) is exposed at the unwanted
parts as showsarifsf!GaRul00RObThR StERG iSRRG Adeesie-iage to the side of the cover film (c)
of the 25adhesive film. Adhesive tape is applied over the whole surface of the adhesive film in the
state shown if0823] 5. Examples of methods of applying adhesive tape include, but are not limited to,
lamination by pressing with a roll or the like. [0030] The adhesive tape preferably has a carrier film
(a") and an adhesivellsyedhesivalsyaatelief foe tiiesealiimrchilnviat)apbiybtafiasicarrmrdferably be used
because they have great flexibility. Through the use of such a film having great flexibility, chipping and

rupture of the"SAREERESAYAY By UPish Pridifgat amisd fearRcralidn, ABrcRpeNntBa 4908t The thickness of

th ier film.(a) i I ' I ferably 1 less, b t f th
aahectie o) (55 heh e 1O A A BeIO8 yof R 6 FESED GEse U of
handleabilty. e Bigpasdt s GeL Tip (s RIERIARGARY ass AN & i Rpeglhe tota

thickness of the adhesive tape is not critical, but is preferably 10 total thickness is
in this range, ehippingtar thedikeaitieploadhesivedayerdb) bReanfReling 6apdergduced while
ensuring conveyance properties. [0033] The step D is peeling the adhesive layer (b) at unwanted
parts and theadbeeivillmyér)(al dedsitdd jpartssofthesadHesivel filptsate threcveitidhpradingsiye tape. By
removing the adhesive layer (b) at unwanted parts and the cover film (c) at desired 20parts, an
adhesive shett dfhgtbreshes shiwmiermanyeirpeasdinsiysrshenicatths siitpiated adhesive layer

b) is_located on the carrier fil .
(b) 10 produced even if't egaacgheswe layer (b) has a melt viscosity at 100°C of 3,000 Pa's or

lower.
[0023]
Such an adhesive layer (b) is used, for example, for a non-conductive film
(NCF) for semiconductor assembly. This is because the NCF requires fine
15 embedding of wiring and needs to be fluidized by heating to be low-viscosity. In
return for such characteristics, the adhesive laver (b), however, is brittle at normal
temperature, and the adhesive layer (b) alone often cannot withstand punching,
cutting, conveyance, and the like. However, the process for producing an adhesive
sheet of the present invention provides a good adhesive sheet because the carrier film
20 (a) is used when cutting and the like are carried out.
[0024]

The adhesion between the adhesive layer (b) and the carrier film (a) is not
critical, but is preferably less than 30 N/m at 25°C.  When the adhesion between the
adhestve layer (b) and the carrier film (a) is less than 30 N/m at 25°C, the step D

25 (peeling the adhesive layer (b) at unwanted parts and the cover film (c) at desired
parts of the adhesive film together with the adhesive tape) mentioned below can be

carried out efficiently.



[0034] A film having a two-layer structure that can be peeled at the interface is used as the carrier
film (a); in the half-cutting in the step A, the upper layer of the two 25layers which is in contact with the
adhesive is completely cut, and the lower layer of the two layers which is not in contact with the
adhesive layer is incompletely cut; and the peeling of unwanted parts in the step D is carried out at the
interface between the two layers, whereby an adhesive sheet as shown in FIG. 2 can be obtained in
which the singuiaged adhesive layer (b) is located on the carrier film (a). In the step D, to facilitate the
peeling at the interface between the two layers, it is preferable to select materials such that the peel
strength between thEhnaileyens istlowertthanibhe pekybsiiongth dkthe ntéHace) between the adhesive
layer and the upper layer of the carrier film. [0035] An adhesive sheet with a structure as shown in
FIG. 6 can preféeabl)asugstewhion e phwn g GiNguletdd sarredive e haedessdbbsiorn, and can more

preferably be 10used when a recess is dee‘% r when a recess space has a _high aspect ratio, i.e., the

depth of the REBSENSNERTRIEHN THE" S2eBf {HE FBELTsTPeliihg. Yperint adimismbdrsaen cases
nelude, appligatiaf o119 ARV Sl (0L BRMAS, 1.2 fgiol RiRa.pUtounged by golder resist a

wiring Tayer, or the like on a'wirihg substrate. In ase of such an application, when the total of the

thickness of {hgdipReRYEE ALINe ARG e (iR ArvinALYeHRYRMSLYE S Aif e thigkness of the

adhesive layer is approximately equal to or greater than the depth of the recéss, singulated adhesive

can be easilyrappktid gatib ediesessbpdtab) withowidedormation (it obadasiveedgrsredhe like. [0036]
20In the process for producing an adhesive sheet of the present invention, even when a brittle resin is

used as an ap#résivghaypdh by edibte gitietovilie thiyedbaspontgse ingnisoest Hikely teroleeur. However,
the stress on the adhesive layer (b) uipjontgeeling increases as a peeling angle increases, and it

increases as tH& &ifHbed siadNes| sttt TR drsredhedvadmeive) b thessuming that it
is of the 25 terjal,.i ferabl i ibl th tent that it i difficult t ,
anc thE pest AT L IBAEn 28 e AR B CSTE s e AR HAEE LN Gl be cartod ot

00371 Tusalhapeeingsnalehenean dnesisians sadanadbexiue ghest durng peeling

preferably satisfies the relation shown below. In other words, as shown 6, when a bending

angle of the aghesivg tapisitaken an@idang-a1hendingseatieGatrasaries i@ &pR2, 01 and 02
preferably satisfy both of the following relations.

where peeling occurs not at a desired interface but at an undesired interface.
[0026]

15 An example of the process for producing the adhesive film used in the present
invention is described below.  First, materials of the adhesive layer (b); resins,
fillers, and various additives, and solvents are mixed by stirring to prepare a varnish
or paste, which is applied to a base film. Examples of application methods include
roll coating and slit coating. The base film may be of any material such as

20 polyethylene terephthalate (PET), polyethersulfone, and polyimide. After the
application, drying is optionally performed. To protect the adhesive coated surface,
any protective film may be applied after the application or after the drying. The
protective film may be of any material, and for example, a polyethylene terephthalate
(PET) film, a polyethylene (PE) film, and a polyvinyl acetate (PVA) film are suitable.

25 Surface treatment with the same release agent is optionally performed. One of the
base film and the protective film is used as a carrier film (a), and the other as a cover

film (c). There is no restriction on which film is used as a carrier film (a).
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01 is defined as an angle between the extension of the adhesive tape in the pulling direction and the
extension of the adhesive sheet before peeling, and 02 as an angle between the extension of the
carrier film (a) in the pulling direction and the extension of the adhesive sheet before peeling. 10]0,
]<1021(1) 101 + 021< 60(lI) The stress dining peeling of the adhesive layer (b) from the carrier film
(a) is influenced more by 0, than by 02. Therefore, under conditions where (10, + ) is fixed, stress on
the adhesive [lgygrj(b) can be kept low when Kill is smaller than 021. 15In addition, when 00,1 + 102D
is smaller than 60, stress on the adhesive layer (b) upon peeling will not be too great, and chipping,
rupture, and the likeltaniep Araventad; &Shighisyafith bating afdieiadilasive, layeaéyiean cause dust,
and therefore it is preferable to prevent chipping and rupture not only of the adhesive layer (b) at
desired partslaxfrdise @ktheadhdbive taye thibputennwatitas phrtsl 1200938 he adbivsitemperature
during peelinc%is preferably 35C or higher because the adhesive layer (%?Bbecomes soft and chipping

and rupture ¢a%hERD ARG B0 R dHBMPIER HIRRERALAING Tt Bk iReterEBRPIIES of lower because the
adhesive layer ill ppt.hecome toq spft.and the sha d thickness of singulated parts can be
25mairéf/tainecfl ]Qﬁ}?g%r%lgtensl 1‘3‘?%?%&1%@ r?“éealfl 93%}%%%%%%1%% Sﬁ%t%/ﬁ?éng %i&‘é‘ﬂ‘%ﬁ%ﬁ%hesive layer

(b) according o e HESRRTIEYeNtioROmRlReSAigRingthe &%@9&9@%&&%9&%@@0 hesive layer

(b) of an adhesive sheet obtained by the above production process with the surface on the side of
wiring of a withegsubditaie cfensinga tamiagats sampiising e aohpsivg sheatanthibg wiring substrate
by vacuum 5lamination or vacuum press, and then removing an carrier film (a) of the adhesive sheet.
[0040]  THeyadheshn dheotahteintdtafter dheistdinD(hpvirkpacsingplatedadhesiveitayer (b) on a
carrier film (a) can be used by aligning the surface on the side of the 10adhesive layer (b) with the
surface on the<idReSVRSSt SOIRRTTE sUbaeH ted mdevivimlg verdmidsrosshapastmgifie adhesive

sheet and the Wirin%gg%strate b g\ﬁ]cuu lamination gr vacuum press, The vacuum press and
I

vacu&r% lamiRgE5R 8‘%&3&? . JedIrSR A% 188 ﬁi%“f@lég fikgh?tb becdritiained between
the wiring suggfﬁ_}tﬁ% t0 t%ﬁ%igy&éaxao@g%%%%%gmml%% §1Ia{g{|r£1§%t% 91% tsrﬂ% surface on the side

. imn .
of the adhesive esive sheet having a sing adhesi yerv(B) with the surface
on the side ofwiring of a wiring substrate may be performed by any method, for example, by
recognizing a particular shape for position recognition formed on both sides using a

[0028]

The step B is peeling only the cover film (¢) at unwanted parts of the adhesive
15 film after half-cutting. For example, when producing an adhesive sheet comprising
a singulated adhesive layer (b) disposed at a specific position as shown in FIG. 1, the
region denoted by 4a in FIG. 4 is the cover film (c) at unwanted parts, and only this
part is peeled. Examples of methods of peeling include pull-up of the cover film (c).
The angle of peeling is not critical, but is preferably 45° to 90°.  Such an angle
20 allows peeling without the unintended peeling or the like of the adhesive layer (b).
After peeling the cover film (c), the adhesive layer (b) is exposed at the unwanted
parts as shown in FIG. 5.
[0029]
The step C is applying adhesive tape to the side of the cover film (c) of the
25 adhesive film. Adhesive tape is applied over the whole surface of the adhesive film
in the state shown in FIG. 5. Examples of methods of applying adhesive tape

include, but are not limited to, lamination by pressing with a roll or the like.
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20camera. Alternatively, the alignment may be performed by providing through holes on both the
adhesive sheet and the wiring substrate at a specific position where they should overlap each other,
and inserting a pin such that the pin penetrates the through holes. The through holes may be fonned
by full-cutting only this part in the half-cutting process or may be fonned by a different process.
25[0042] In the vacuum press or vacuum lamination, a plurality of singulated adhesive layers (b)
may be laminatedpn a wiring substrate collectively or piece by piece. When the wiring substrate is
warped or bumpy, a plurality of singulated adhesive layers (b) may be pressed or laminated separately
using a plurality of HEadsl{e043} e phefadbigdive shedtrdisingallated adhtizivie ddyesfir temporary
fixing not 5used for adhesion to a wiring substrate may be provided to perform temporary fixing
immediately dftanafitgahienthfonaatr filafe: pidvelefimaven mvéccadihichdinredd)eshtse thahesive sheet is

removed, whereby a wiring substrate havin%?a singulated adhesive layer Q:r% at a specific 10 position
8

can be obtairl@i® BFEHSAEFBERE adriashad Brarsay s Heaiiindaipeasat ey Bli¥arried out using the
adhesive shegt.as it is, or singula ieces obtained by cutting.the adhesive sheet.may be used. For
cxamte, an SHREded o SE R Bl RS S R e B R 1 o cavrer
film (a) in suggessigLyis prepared, and the adhesive sheet may be cut to a desired length into a strip as
15shown in FIG. 9 and then transferred. [0045] The method of manufacturing semiconductor
equipment ofitiig Present invention is a method comprising mounting a semiconductor device on the
wiring substrate described above. 20[0046] The above-described wiring substrate having a
singulated adhesivellayéridtresspeidific pusitidningnbe pedertbimahyfactulessemiconductor equipment
by mounting a semiconductor device on a wiring substrate via an adhesive layer. For example,

sem?conduct@F%ﬁﬁ?ﬂbﬁéﬁﬂ&ﬁ‘H@%éﬁ&?ﬁ&%ﬁP@&‘Fﬁ et é@hﬁ_ﬁﬁ%ﬁ?ﬁt@}swaﬂﬁééﬁﬁﬁ) bonder, a
Subetie via W HVOBUE [2)eh Rt e SElc RAEERoP CHS IR SSBS e are sealed
with molding fesin, {9947 (a") 1s preferably not less than 3 pm.
[0032]
The total thickness of the adhesive tape is not critical, but is preferably 10 to
40 pm. When the total thickness is in this range, chipping and the like at the
15 adhesive layer (b) upon peecling can be reduced while ensuring conveyance properties.
10033]
The step D is peeling the adhesive layer (b) at unwanted parts and the cover
film (c) at desired parts of the adhesive film together with the adhesive tape. By
removing the adhesive layer (b) at unwanted parts and the cover film (¢) at desired
20 parts, an adhesive sheet of interest as shown in FIG. 1 can be obtained in which the
singulated adhesive layer (b) is located on the carrier film (a).
[0034]
A film having a two-layer structure that can be peeled at the interface is used
as the carrier film (a); in the half-cutting in the step A, the upper layer of the two
25 layers which is in contact with the adhesive is completely cut, and the lower layer of
the two layers which is not in contact with the adhesive layer is incompletely cut; and

the peeling of unwanted parts in the step D is carried out at the interface between the

12



The equipment for producing an adhesive sheet of the present invention comprises a half-cutting
apparatus, a cover film peeling apparatus, an adhesive tape applying apparatus, and an adhesive tape
peeling apparatus in the order mentioned. 5[0048] The half-cutting apparatus may be any
apparatus as long as it is capable of cutting an adhesive film locally only at an adhesive layer (b) and a
cover film (c) by means of local half-cutting, and a description will given with reference to FIG. 10, for

example. 10[Q%Qlﬁers,%§f&\y@ﬂ%@@i@sﬂé§m anadnasive fMm drawing.clamp, 13, g force to draw

an adhesive film 6 holding its one end is applied to draw the adhesive film 6 from an adhesive film
delivery roll 7tiiEhingalesivalitsne isydiam)senstatadbesivefilmotemsion yollsnlkyiged pogyeying roll (1)
8 and a conveying roll (2) 9. As the 15 slack in the adhesive film 6 is taken up with the adhesive film
tension rolls TacilHetatasiobriint Grisiotrfsingetneadiesiveofiaperwtiing pleite to sckize sufficient to
be processed on the stage of an adsorptive fixation stage (1) 12. [0050] The adhesive film 6 on the

stage of the d0&tirlvauRRdtishtaeRss!(Frevad b omdheibralysayisicsradsesheesier (b) and a
cover film (c) by means of local half- cutting.using edges for hzgtf-cutting 3 provided on an upper plate
14. Thg uppe?t%fg %llaﬁ e RIVHBTS %%g‘gﬁﬁl%}&%#ﬁfﬁlﬁ%ﬁg?ﬁ 19 #RETHEVEE WS IHE adsorptive
fixation stagegl) 12 to press the edges for half-cutting 3 against the adhesive film 6, whereby the
cover film (c) and the adhesive layer (b) can be cut, and 25a carrier film (a) can be half-cut. When
producing anfadhbggive sheet, such a mechanism can be used to separately cut adhesive parts to be

left on the carrier film (a) for mounting a semiconductor. [0051] The upper plate 14 is preferably

provided with edgesAoritieningstreaugithholesdbraasvales th& Eslgessdophali-mtingReBY virtue of
this, the through holes 15 can be formed in the adhesive film 6 and can be used for the alignment as
5described aBti¢é. appliorasineated ghlisoles 05, te¢ssaedaxsanntbcsnrmoaiftrrblydwer film (c) and

the adhesive Iaggré% but also the carrier film (a), and, therefore, the edges for footling through holes
15 need to b TEhEFhARCETEs dtgeeror WEM{&H@%S&%%%@E%%@%%W% icovBictilm peeling

cpparatus MLE SFARBALRL Ao dofd e s caple oL peeling anly e cover fln (9t unwanted

parts of the a alftutting, and a description wil giv: *FIG. 11, for

example. [0058kA ShAWhINGIGpb kIR HPencUREd YD HREING ABRAAILS NG SurRgeoN
surrounded by solder resist, a wiring layer, or the like on a wiring substrate. In the
case of such an application, when the total of the thickness of the upper layer of the

15 carrier film having a two-layer structure and the thickness of the adhesive layer is
approximately equal to or greater than the depth of the recess, singulated adhesive
can be easily applied to the recess bottom without deformation, lift of adhesive edge,
or the like.

[0036]

20 In the process for producing an adhesive sheet of the present invention, even
when a brittle resin is used as an adhesive layer (b), rupture duc to the stress upon
peeling is less likely to occur,  However, the stress on the adhesive layer (b) upon
peeling increases as a peeling angle increases, and it increases as the stiffness of
adhesive tape strengthens. Therefore, the adhesive tape, assuming that it is of the

25 same material, is preferably as thin as possible to the extent that it is not difficult to
convey, and the peeling angle is preferably as small as possible to the extent that

peeling can be carried out.
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15the side of the carrier film (a) of the adhesive film 6 is adsorbed onto an adsorptive fixation stage (2)
16. A cover film (c) adsorptive (adhesive) arm 17 is then adsorbed at the end of the adhesive film 6.
[0054] As shown in FIG. 11(2), the cover film (c) adsorptive (adhesive) arm 17 is 20moved in the
direction away from the adsorptive fixation stage (2) to thereby peel the cover film (c). Thus, the cover
film (c) on the adhesive film 6 after half-cutting can be peeled, but the cover film (c) at the uncut part is
not peeled d ggﬁalf-cutting. [0055] The adhesive tape applying apparatus may be any apparatus as
long as it is 25capable of applying adhesive tape on the side of the cover film (c) of the adhesive film,

and a description wililgivahayithlieferesies towdéa. aiBeforeaxpanie Af008&sive shde adhgsive tape 5
supplied from an adhesive tape supply roll 18 is pressed via a adhesive tape end press roll 19 onto the

adhesive film&¢hom mdfishbihyes gostersftim (Sptivunivarmeddlparts frastbeew pdsled sising the cover film
peeling apparatus described above. Here, an adhesive tape laminating roll 20 is movable; it presses

5the adhesivé Yap& svAen e anglesiths tbuiirdankitdpkeniid Preushobadlivstengle adhesive
film 6 adsorbed on the agsorptive fixation stage (2) 16, moves rightward from the position (FIG. 12(1)),
and fir%lly mc?\ggsc?gjt 1Feqﬂig_ @ﬁsde&f ﬁ\ean i Wﬁert}ﬁé%yé ?ﬁ\éﬁ%ﬁ%@ )@ﬁfﬁﬁomj@% B4R tape 5 can
e laminated o {hgaliasius MIOLAIA00 fle ox HNERANISRYEARE RENIG FPRIAIE may be any

apparatus as long as it is capable of peeling the adhesive layer (b) at unwante Sgrtsngnd the cover
film (c) at desiieshaitmaliteeadhasivefine laaeihes wilh therdpesive tane 0aad A deseription will

given with reference to FIG. 12, for example. 15[0058] After the adhesive tape 5 is laminated on the
adhesive filmbgtusingttive sidhssive ftdpecapplyifignajap ar e pdiseribiec-abovad the agseasptive fixation
stage (2) 16 is detached from the adhesive film 6, and the adhesive tape supply roll 18 and the
adhesive taplehe pHeasiviothed hedoasspedét@ched from the adhesive tape 5. 20[0059]  In FIG. 12,
an end fixing rotl for peeling (1) 22, an end fixing roll for peeling (2) 23, a moving roll for peeling (1) 24,
a mong rolllﬂﬁ 'f)(g@é ing (2(%)25, a moving roll for peeling (3) 26, a moving roll for peeling (4) 27, and a

peeling clam%ﬁar?éﬁ prgydded. (I

The stress during peeling of the adhesive layer (b) from the carrier film (a) is
influenced more by 9, than by 0,. Therefore, under conditions where (18] + 162} is
fixed, stress on the adhesive layer (b) can be kept low when 10;| is smaller than [6,|.

15 In addition, when (|0} + [02]) is smaller than 60°, stress on the adhesive layer (b)
upon peeling will not be too great, and chipping, rupture, and the like can be
prevented. Chipping and rupture of the adhesive layer (b) can cause dust, and
therefore it is preferable to prevent chipping and rupture not only of the adhesive
layer (b) at desired parts but also of the adhesive layer (b) at unwanted parts.

20 [0038]

The temperature during peeling is preferably 35°C or higher because the
adhesive layer (b) becomes soft and chipping and rupture can be prevented. The
temperature during peeling is preferably 70°C or lower because the adhesive layer
(b) will not become too soft and the shape and thickness of singulated parts can be

25 maintained.
[0039]

The process for producing a wiring substrate having a singulated adhesive
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25[0060] The peeling clamp 28 has a mechanism for moving downward while holding the end of
the adhesive film 6 The moving roll for peeling (1) 24, the moving roll for peeling (2) 25, the moving
roll for peeling (3) 26, and the moving roll for peeling (4) 27 are provided so as to adjust the size of 01
and 02 shown in FIG. 12, which determines the relative position with respect to an adhesive tape
take-up roll 21. These moving rolls for peeling may comprise a heating mechanism. 5[0061] When

producing aniaglias)y s hatelpliie;pasiianal dgse e RS oLRERling Wb respect to the

adhesive tape take-up roll 21 1s moved leftward in FIG. 12 while controlling 01 and 02. While doing

this, the adhesileotthe sdkesiip tofe? Ibisottatathisitakesn theandaasivedapeve. ghrrgleremoving the
adhesive layer (b) at 10 unwanted parts and the cover film (c) at desired parts on the adhesive film 6
To prevent clipssieng &b Fopturéot thethelkidsivé layae ()7 alionsevheteiehtomouing rolls for peeling

may be heated to heat the adhesive film 6. [0062] The adhesive sheet of the present invention can be

obtained as dEYARHEFABEBEHVE. hoadhfsive shet ey i i sebmFate GAUGRE N adhesive sheet

having.a singulated adhesive la er%b on a carrier film a%ﬂaccordi toﬁtge esepnt invention will now
be 20d’5escrik?]gI .%*%“8%08&5#}‘@4&‘% Seg’r%dsag]n iVERLBIF nmﬁﬁi?égalt r%%.?@é%ﬁf‘ﬁaluation

methods will Be.described below. (1) Measurement of Infrared Absorption Spectrum of Polyimide
Resin Measurements were made by the KBr method using FT-1R720 available from 25HORIBA, Ltd.
(2) Measurememtogf Weight Average Molecular Weight of Polyimide Resin Gel Permeation
Chromatography (Waters 2690 available from Nihon Waters K.K.) was used to determine the weight
average molecular Waightliestedlishoft obtained after the step D having a singulated adhesive

layer (b) on a carrier film (a) can be used by aligning the surface on the side of the
10 adhesive layer (b) with the surface on the side of wiring of a wiring substrate and
forming a laminate comprising the adhesive sheet and the wiring substrate by
vacuum lamination or vacuum press. The vacuum press and vacuum lamination
can be suitably used because air bubbles are less likely to be entrained between the
wiring substrate and the adhesive layer (b).
15 [0041]

The alignment of the surface on the side of the adhesive layer {b) of the
adhesive sheet having a singulated adhesive layer (b) with the surface on the side of
wiring of a wiring substrate may be performed by any method, for example, by
recognizing a particular shape for position recognition formed on both sides using a

20 camera. Alternatively, the alignment may be performed by providing through holes
on both the adhesive sheet and the wiring substrate at a specific position where they
should overlap each other, and inserting a pin such that the pin penetrates the through
holes. The through holes may be formed by full-cutting only this part in the half-
cutting process or may be formed by a different process.

25 [0042]

In the vacuum press or vacuum lamination, a plurality of singulated adhesive

layers (b) may be laminated on a wiring substrate collectively or piece by piece.
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polystyrene. The columns used were TOSOH TXK-GEL a-2500 and a-4000 available from TOSOH
Corporation, and the moving bed used was N-methy1-2- pyrrolidone (hereinafter referred to as NMP).
5(3) Measurement of Melt Viscosity A sample obtained was cut into a circle 15 mm in diameter,
and its melt viscosity was measured using a rheometer (AR-G2) manufactured by TA Instruments at a
strain of 1%, a frequency of 1 Hz, and a temperature rise rate of 5C/min. 10(4) Measurement of Peel

Force at 25C\yabyerswWidhesivekaveat (hlppd Saisp i iahandeineenddhgsived-ayer (b) and

Cover Film (c) An adhesive film was cut to a width of 20 mm, and the surface on the side of a

carrier film (a)agtthérpdhgshespfimedas honagddespsutsiratennagtuad HIJS witddouble-sided tape. In
a measuring chamber in which the temperature was 15controlled at 25C, the sample obtained was set
on a tensile t€4947 [Tensilon manufactured by Orientec Co., Ltd.) with a cover film (c) being peeled in

the 90 direction, and the cover film (c) was pulled in the 90 direction at a peeling rate of 50 mm/min to

determine the force YEdliradhisr pedi, wingyirisd edecrine Ryradprdreararasdin@gaen a adhesive

layer (h) and the,cover,film (c) 20[0065 The cover film (c s peeled off the adhgsive film, and
the sid% of the's %%%?\%1 nglfer)[ 31W%1nsn SH%Setrda E%iga ubstra é‘éneﬁz% %frpgﬂ% ﬁ%(gﬁb@fgéed tape. Ina
measuring Cflﬁlﬂf%%{a%l‘ﬁ}"a'{%}ﬁi rature was controlled at 25C, the sample obtained was set on a

tensile tester (Tensilon manufactured by Orientec Co., Ltd.) 25with the carrier film (a) being peeled in
the 90 directipy4aind the carrier film (a) was pulled in the 90 direction at a peeling rate of 50 mm/min to
determine the force required for peeling, which was used as a peel force at 25C between the adhesive
layer (b) and the cavkittesfithe {ahRolyintideResintiSyalvésis: afi PolijienibecRestimbiédder a stream of
dry nitrogen, 24.54 g (0.067 mol) of 2,2-bis(3-amino-4- 5Shydroxyphenyl)hexafluoropropane (hereinafter
referred to as"BAIGRY a9rng @Yraolse 3-Brgalasd 16 prohirwathbatyiarsiifisne (hereinafter

Cissonlba n B0 CLSPAT o A RS G S BAcHD B BT GHER pheryl) cther
derhyinde (el s RS QasR e
15 g of xylen@d«ﬁ%@@@&&ﬁ@%%ﬁ_&%éﬁ%ﬁnq:m%m]lwé}%@ﬁ@&i% 1R0% fosRoRgurs while
azeotroping water with xylene. After stirring, the resulting solution was poured into 3 L of water to
obtain a whiténirHGidtated phlymadhdde: feeciiiatie prascrecavecatticr film (a) in succession
1s prepared, and the adhesive sheet may be cut to a desired length into a strip as
15 shown in FIG. 9 and then transferred.
[0045]
The method of manufacturing semiconductor equipment of the present
invention 1s a method comprising mounting a semiconductor device on the wiring
substrate described above.
20 [0046]
The above-described wiring substrate having a singulated adhesive layer at a
specific position can be used to manufacture semiconductor equipment by mounting
a semiconductor device on a wiring substrate via an adhesive layer. For example,
semiconductor equipment can be manufactured in such a manner that, using a flip
25 chip bonder, a semiconductor chip on which bumps of Au or Cu are formed is

connected to the wiring on a wiring substrate via an adhesive layer, and then the

semiconductor chip and the wiring substrate are sealed with molding resin.
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15by filtration, washed three times with water, and then dried at 80C for 20 hours with a vacuum dryer.
The infrared absorption spectrum of the polymer solid obtained was measured to detect absorption
peaks of an imide structure derived from polyimide at around 1,780 cm1 and around 1,377 cm-1. A
polyimide resin 1 having a weight average molecular weight of about 25,000 was obtained. 20[0066]
Synthesis of Polyimide Resin 2 Under a stream of dry nitrogen, 52 g (0.1 mol) of 2,2-bis(4-(3,4-
dicarboxyphgpoxy)phenyl)propane dianhydride (hereinafter referred to as BPADA), 10.93 g (0.044
mol) of SIDA, and 15.91 g (0.055 mol) of 1,3-bis(3- 25aminophenoxy)benzene were dissolved in 200 g
of NMP. Thereafterlihecpdpiting foixpuodwag atradt aiviOE derd tewraadt theensivied at 190C for 3
hours. After stirring, the resulting solution was poured into 3 L of water to obtain a white precipitated
polymer. Thecpreiiisitatehpidsvtison eppar iy il atver, iashed ity eprimésveitredlesiredapethen dried at
80C for 100 hours with a vacuum dryer. The infrared absorption spectrum of the palymer solid
obtained waSHREASE AW I RSB PIINIERRS BT 0 ARG BHE TERVEEHERHolyimide at
arounqﬁ 1,7835[5%-@ 5and around 1,377 cm-1. A polyimide resin 2 having a weight average molecular
weight of about 30,000 was obtained. [0067] <Phenoxy Resin> YP-50 (weight average molecular

weight: 60,000 to 8000, availaRle. FOTAIRRAp BOSIEhHISMIC 8w At 3o EROY

Compound> 157S70 (trade name, available from Mitsubishi Chemical Corporation) <Curing

Accelerator>cuttindVigraiiapBi dike lowhing @doeleiated NENAGMRE) Hxd 3241 BFr(irads Bame,
15available from Asahi Kasei E-materials Corporation) <Filler> SO-E2 (trade name, available from

Admatechs Gueattai kphbhiddlwsitivgpart ddssavetiagevphgicie sizth @francy Rrdparatibn and
Evaluation of Adhesive Film 1 20Twenty-five grams of the polyimide resin 1 obtained by synthesis, 30
gofa for example.
10 [0049]
As shown in FIG. 10, using an adhesive film drawing clamp 13, a force to
draw an adhesive film 6 holding its one end is applied to draw the adhesive film 6
from an adhesive film delivery roll 7. The adhesive film 6 is then sent to adhesive
film tension rolls 11 via a conveying roll (1) 8 and a conveying roll (2} 9. As the
15 slack in the adhesive film 6 is taken up with the adhesive film tension rolls 11, the
adhesive film 6 is cut using an adhesive film cutting blade 10 to a size sufficient to
be processed on the stage of an adsorptive fixation stage (1) 12.
[0050]
The adhesive film 6 on the stage of the adsorptive fixation stage (1) 12 is then
20 cut locally only at an adhesive layer (b) and a cover film (c) by means of local half-
cutting using edges for half-cutting 3 provided on an upper plate 14.  The upper
plate 14 is movable up and down. The upper plate 14 is moved toward the
adsorptive fixation stage (1) 12 to press the edges for half-cutting 3 against the
adhesive film 6, whereby the cover film (c) and the adhesive layer (b) can be cut, and
25 a carrier film (a) can be half-cut. 'When producing an adhesive sheet, such a

mechanism can be used to separately cut adhesive parts to be left on the carrier film

(a) for mounting a semiconductor.
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solid epoxy compound 157S70, 45 g of a curing accelerator NOVACURE HX3941HP, 100 g of a filler
SO-E2, and 80 g of solvent methyl isobutyl ketone were mixed and stirred to disperse the filler and the
curing accelerator particles. The adhesive varnish obtained was applied to the surface to be treated of
a polyethylene 25terephthalate film (treated with AL-5, available from Lintec Corporation) with a
thickness of 38 um, which is a base film, using a comma coater (coating machine), and dried at 90C
for 10 minutegga fprm an adhesive layer (b) with a dry thickness of 32 gm. A protective film (treated
with SK-1, available from Lintec Corporation) with a thickness of 25 um was laminated on the adhesive
layer (b) at 70C to ciitawpacraditesivesfie trdbl headbeabivaiitists e fasenimsantes as the carrier
film (a), and the protective film serves as the cover film (c). 5[0068] The cover film (c) was then peeled
from the adhésive filraswelhastte esleiifyg Balinpiésngére IBmiviseodtissChwithroughaltlesive layer (b)
facing each other. Peeling of one of the carrier films (a) of the laminated sample and further lamination

was repeated URfH iHefRRRA S Ssrathesiyn A L Fn Prosadeltsbe Yisnmenthereafter, the carrier
film (alwas pgeled to gbtain a-sample,.the melt viscosity of which was measured with.a rheometer to
be 700 Pas at 100 8 I%ﬁﬁ%r,a;ﬁ% %grgl ‘i%?glér%u th iel(eﬁr? %h%l ’clgrlrsiélre firh a(% tgr%%tﬁgté?ﬁ?'ehg]\?e layer (b) of

the adhesive djg, s B aRBUEA LR L)l AR BIERRELIpIES BResndaefananlim () and the

adhesive layer (b) of the’adhesive film | was 5 N/m. 15[0069] Preparation and Evaluation of Adhesive
Fim2  Anadhesiefilsrdivashpsapaiedds the sdreboanis asinthepsepasatign of the adhesive
film 1 above except using a polyethylene terephthalate film (38E-NSH, available from Fujimori Sangyo
Co., Ltd.) of 38ttng dsarbaseddim. In the adhesive 20film 2, the base film serves as the carrier film (a),
and the protective film serves as the cover film (c) The adhesive film 2 was evaluated similarly to the
adhesive film$&Bdve to have a melt viscosity at 100C of 700 Pas, a peel force between the carrier film

(a) and the adhesive, layer (b).of 30 N/m, and a peel foyce between the cover film (c) and the adhesive
layer{B) of 5 N/m. 'ﬁ?@ 8%‘9%@%?5%%@8?%&2‘3% EERE FRTS RS '9G8i%IERT to those of the

adhesive flm.J et doatbe.adnesion wanAersntReeAaGalNG dllfaiRnGe Ihigleaae reatment

of the carrier film (a). [0070]"Preparation a uation o esive Fi wenty-ﬁve grams of
the polyimidessesinabtaiaeddey.sipahesial 36 ehalansRliskeRe% Fampoung: 134=41R, 45 g of a curing
accelerator NOVACURE HX- 53941HP, 100 g of a filler SO-E2, and 80 g of solvent methyl isobutyl
ketone were f9i¥&d and stirred to disperse the filler and the curing accelerator particles. The adhesive
varnish obtained was applied to the surface to be treated of a polyethylene terephthalate film (treated
with AL-5, available®fdtrrintaciderddrétion) thitkay ehicknessloitggmatuhitts mifdsasmfiim, using a
comma coatey (c¢ machine), 10 and dried at 90C for 10 minutes to foul' an adhesive layer (b) with

a erl[ﬁickneg? S%UZ? the ﬁ?ﬁ?@f&@ﬁ’i‘/éaﬁ IR %%WWE@@(@‘,S&?&?IM ?Fﬁﬁﬁﬁi?ﬁé%r@%orgtion) with a
thickness of %5 %r%v%%sg éa[%m%ged on Ot@g %ﬁjfﬂe@r}\éa?dé%,ﬁg{i Q) %Ag%%%eéc; %%tfe)lﬁm‘a grgheswe film 3. In the

adhesive film 3 serves as the ca a), ive filin 'serves as the cover
film (c) adsorbed at the end of the adhesive film 6.
[0054]

As shown in FIG. 11 (2), the cover film (¢} adsorptive (adhesive) arm 17 is
20 moved in the direction away from the adsorptive fixation stage (2) to thereby peel the
cover film (c). Thus, the cover film (c) on the adhesive film 6 after half-cutting can
be peeled, but the cover film (c) at the uncut part is not peeled due to half-cutting.
[00557
The adhesive tape applying apparatus may be any apparatus as long as it is
25 capable of applying adhesive tape on the side of the cover film (¢) of the adhesive
film, and a description will given with reference to FIG. 12, for example.

[0056]
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15[0071] The cover film (c) was then peeled from the adhesive film 3, and the resulting samples were
laminated at 80C with the adhesive layer (b) facing each other. Peeling of one of the carrier films (a) of
the laminated sample and further lamination was repeated until the thickness of the adhesive layer (b)
reached 800 gm. 20Thereafter, the carrier film (a) was peeled to obtain a sample, the melt viscosity of
which was measured with a rheometer to be 2,500 Pas at 100C. Further, the peel force between the

cater film (a) and the, adkgsive./ayer 4R45i10e AdReSMRIIR3 was Meastad o 08, A/, and the peel

force between the cover film (c) and the adhesive layer (b) of the adhesive film 3 was 2 N/m. 25[0072]

Preparation arid &a@ledtionpé AsthpsiverbilmAchwentyaiivespramismad anhenayy nestpvdr-50, 30 g of a
solid epoxy compound 157S70, 45 g of a curing accelerator NOVACURE HX-3941HP, 100 g of a filler

SO-E2, and gy ¢ sbwenatidend werebmingdcdetiusinpsi¢oaisp Gise bdififepancitice curing
accelerator particles. The adhesive varnish obtained was applied to the surface to be treated of a
polyethylene f&FephtAAbEsiintiesEan afhesixgdrnplemisaiina irdot0 Samgyeds itpisswith a thickness
of 38 pm, which is a hase fil sing a comma coater, (cogting machine), and dried at 90C for 10
minutgén to fo‘r:?rlﬁn’ gRsdnesh gll)‘aé/{e% Wit &V%i&ﬁgﬁ?%ﬁeﬁﬁﬁ’? rﬁirgfgﬁi%?fillpict‘ﬁtgated with
AL-5, availablg fram. Linteg Corporation) wi '95{1-9 was, laminated on the adhesive
layer (b) at 80C’:3 to obtain an adhesi\{/:le fi)lom gi1}i.1eI%n&t$1ée llogcjﬁ?egé%%%%:%%, h?e‘gg%lsgg [ fﬁgrllé‘évvaé%édas the

carrier film (afscanehtheopriacHYE film g vamIFmiNE ek ilMHE) 00431 Jhacavssfiln (c) was then

peeled from the adhesive film 4, and the resulting samples were laminated at 80C with the adhesive
layer (b) facirfgeddfiihér. (P3P ecling: othendlafthe taperfecdilros km)iahtbe Jantinathdssample and further
lamination was repeated until the thickness of the adhesive layer (b) reached 800 pm. Thereatfter, the
carrier film (a8il#fa@ peeled to obtain a sample, the melt viscosity of which was measured with a
rheometer toé% 000 Pa.s at 100C. Further, the peel force between the carrier film (a) and the
adhedie lay 5

B%jof the adhesive film 4 20was measured to be 10 N/m, and the peel force between
the cover film (c) anf'hg]gdhesive tape peeling apparatus may be any apparatus as long as it is
capable of peeling the adhesive layer (b) at unwanted parts and the cover film (c) at
desired parts of the adhesive film together with the adhesive tape, and a description
will given with reference to FIG. 12, for example.
15 [0058]
After the adhesive tape 5 is laminated on the adhesive film 6 using the
adhesive tape applying apparatus described above, the adsorptive fixation stage (2)
16 is detached from the adhesive film 6, and the adhesive tape supply roll 18 and the
adhesive tape end press roll 19 are also detached from the adhesive tape 5.
20 [0059]
In FIG. 12, an end fixing roll for peeling (1) 22, an end fixing roll for peeling
(2) 23, a moving roll for peeling (1) 24, a moving roll for peeling (2) 25, a moving
roll for peeling (3) 26, a moving roll for peeling (4) 27, and a peeling clamp 28 are
provided.
25 [0060]
The peeling clamp 28 has a mechanism for moving downward while holding

the end of the adhesive film 6. The moving roll for peeling (1) 24, the moving roll
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adhesive layer (b) of the adhesive film 4 was 2 N/m. [0074] <Adhesive Tape> 31B (available from
NITTO DENKO CORPORATION, 53 pm thick) 25N0.603 #25 (available from Teraoka Seisakusho
Co., Ltd., total thickness: 34 pm, two-layer structure of a carrier film (polyester, thickness: 25 pm) and
an adhesive layer (thickness: 9 pm)) No0.631U #12 (available from Teraoka Seisalcusho Co., Ltd.,
total thickness: 25 um, two-layer structure of a carrier film (polyester, thickness: 12 pm) and an

adhesive laygp{ihickness) 18 uBhhowHgROB O pEaAIlahledrany B MOVEA G K EY,
KABUSHIKI KA%HA%@QI thicknggg%gglb ur%o-%g? structure of a csﬁtr%er film (Igolyo efin, 80 pin)

and an adheswe2fayerfthickadss: a3 Gomlj¢kdaeyite &F 0, anbhe albesiitefin 12vasiplaced on a
pinnacle die (available from TSUKATANI HAMONO MFG. CO., LTD.) provided with sixteen 8.5-mm
square 10edgetesuatestibe thlagigerosithg coie rdipeciovasitresortdep avithahe pihakle die, and the
cover film (c) and the adhesive layer (b) were half-cut with a rotary die cutter (available from
TSUKATANI HSRAGIE N EDIS AR Pipe) MAHSPIRRNHEIF-BEtig Tosrh &t the cover film () was
pulled 1_Ijo remg}/d(% wanted parts of the cover film (c). After removing the unwanted parts, the adhesive
film 1 was fixed orn'a bench 15with the cover film (c) up, and 31B tape was applied to the side of the

cover fim (©)of the eesi M usitadaler i abiana:nEsiaNich e 18 RS yas applied

The adhesive tape was then pulled, while holding a peeling point with a roller, in the 30 direction with
respect to thedgnehiip wemevstietadhesiiedppadss middufon 0) Afiesthe leaslingiapradhesive

sheet in which sixteen 8.5-mm square 20adhesives were formed on the carrier film (a) was obtained.
The adhesivel hdsiobiaindingds msdecteiVioiatwmiribiantdahdhikeratihe aklbaegpivelpart, and the
number of adhesive sheets without breakage or the like (the number of successes) was counted. The
results are sHoWHasIr@oRKe LEtha dHiespicAape Shéareb sl e Siaadissi vedgygpihiediwas obtained

in the same manner as in Ex le 1, and then the sample was fixed gn a bench with the carrier film
(2) ups SThe bHRS A WA LA RSB SO A T PRGOS BEBRE LD O | 10

prevent chipping and rupture of the adhesive layer (b), all or some of the moving
rolls for peeling may be heated to heat the adhesive film 6.
[0062]
The adhesive sheet of the present invention can be obtained as described
15 above.
EXAMPLES
[0063]
The process for producing an adhesive sheet having a singulated adhesive
layer (b) on a carrier film (a) according to the present invention will now be
290 described in more detail, but the present invention is not limited thereto.
[0064]
Evaluation methods will be described below.
(1) Measurement of Infrared Absorption Spectrum of Polyimide Resin
Measurements were made by the KBr method using FT-IR720 available from
25 HORIBA, Ltd.
(2) Measurement of Weight Average Molecular Weight of Polyimide Resin

Gel Permeation Chromatography (Waters 2690 available from Nihon Waters
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with a roller, to remove the adhesive tape (01= 00, 02 = 30). After the peeling, an adhesive sheet in
which sixteen 8 5-mm square adhesives were fowled on the carrier film (a) was obtained. The
adhesive sheet obtained was inspected for chipping and the like at the adhesive part, and the number
of adhesive sheets without breakage or 5the like (the number of successes) was counted. The results
are shown in Table 1. (Examples 3 to 5) An adhesive sheet was obtained in the same manner as in

Example 1 exeqph that Qdevasichangrdins SBoNNLable dielheadheaive shea! gbtained was

inspected for chipping and the like at the adheSive part, and the number of adhesive 10sheets without

breakage or thelyikertifie nMnberohayesessese WSSO MEK TR 80D ail $hoveo in Table 1.
(Examples 6 to 8) An adhesive sheet was obtained in the same manner as in Example 2 except that

02 was changedikblsHown TOFQblcC2rthetianh esil/th s heptop trid eded asd Birsptgied-for chipping and
the like at the adhesive part, and the number of adhesive sheets without breakage or the like (the
number of suB¥EeSseNG/As oMt cfrEetdauits™EPahown in Table 2. (Example 9) An adhesive sheet

was otgained L)rf} g%e same marﬁg%gi{jn Example 1 except 20that N0.603 #25 was used as adhesive
% ent
0

tape in"place BHVHERNO: WaY applied to the side of the cover film (c) of the adhesive

fim, the surface on the.side. ShanAIPANGINE YR RIBNEHMENHNE QUIAGE QUlg side of the cover

film (c). The adhesive sheet obtained was inspecte Ipping an e at the adhesive part, and

the number ot igehesiveashetsitheuibieakaaerer (AR like) thepmbeiaf2pauccesses) was

counted. The results are shown in Table 2. (Example 10) An adhesive sheet was obtained in the same
manner as inlkstampiet?at xcepinthbil NoaabdHaicwas UBed-ad adbegiattapeise placefof 31B. When
No0.603 #25 was applied to the side of the cover film (c) of the adhesive film, the surface on the side of
an adhesive [2fef¥ias aligned with the surface on the side of the cover film (c). The adhesive sheet
obtained was %Pb pected for Ch(if ing_and the like at the adhesive 5£art, and the number of adhesive

sheetsAwithodf bra&igemsiifa TRET BRECRahoel Jrebleen sudissiysd authibtamehe ¥a\sE féBre shown in

Table 2. (a) and between Adhesive Layer (b) and Cover Film (c)
An adhesive film was cut to a width of 20 mm, and the surface on the side of
a carrier film (a) of the adhesive film was bonded to a substrate made of SUS with
double-sided tape. In a measuring chamber in which the temperature was
15 controlled at 25°C, the sample obtained was set on a tensile tester (Tensilon
manufactured by Orientec Co., Ltd.) with a cover film (c) being peeled in the 90°
direction, and the cover film (c) was pulled in the 90° direction at a peeling rate of 50
mm/min to determine the force required for peeling, which was used as a peel force
at 25°C between a adhesive layer (b) and the cover film (c).
20 [0065]
The cover film (¢} was peeled off the adhesive film, and the side of the
adhesive layer (b) was bonded to a substrate made of SUS with double-sided tape.
In a measuring chamber in which the temperature was controlled at 25°C, the sample
obtained was set on a tensile tester (Tensilon manufactured by Orientec Co., Ltd.)
25 with the carrier film (a) being peeled in the 90° direction, and the carrier film (a) was
pulled in the 90° direction at a peeling rate of 50 mm/min to determine the force

required for peeling, which was used as a peel force at 25°C between the adhesive

21



(Example 11) An adhesive sheet was obtained in the same manner as in Example 1 except that
No0.631U #12 was used as adhesive tape in place of 31B. When No0.631U #12 10was applied to the
side of the cover film (c) of the adhesive film, the surface on the side of an adhesive layer was aligned
with the surface on the side of the cover film (c). The adhesive sheet obtained was inspected for
chipping and the like at the adhesive part, and the number of adhesive sheets without breakage or the
like (the numbgkpfisusrearesM@sicauaied. The results are shown in Table 3. 15(Example 12) An
adhesive sheet was obtained in the same manner as in Example 2 except that No.631U #12 was used
as adhesive tapd yinplcR @341 B. When No.631U #12 was applied to the side of the cover film (c) of
the adhesive film, the surface on the side of an adhesive layer was aligned with the surface on the side
of the cover fitontwy.of Reliinissifesindet obtained was inspected for chipping and the like at the

adhesive part, and the number of adhesive sheets without breakage or the like (the number of
successes) was coUntédt FALAR O IaIEnsGh 7 ﬂsﬁtﬁé%@?%ﬁi‘f?ﬁﬁl@%ﬁ?@@)%ﬁ%ﬁesive sheet was

obtained in the same manner as,in Example 1,1 except 25that Q1 wa edass nin Table 3.
The a§nesiv2l gﬁreoe E]g%%ﬁ Was ?ﬁ%%lé)gte(f gg)lrc E%}baplﬁrgrgr? ?ﬁéﬂiﬁseﬁ%%ﬁg)gaﬁdﬁz&@ : \grt, and the
number of adhesjve @aesaaf(mm%%ﬁ%mﬁ@mﬁ&%ﬁéﬁaﬁ@&@%ﬁ{aﬁ&s%ﬁ%ﬁ)avg'as counted. The

results are shown in Table 3. (Examples 14, 16) An adhesive sheet was obtained in the same manner
as in Examplgilbagxeept ¥ag 02.0zasdhangediasshown ik 2abicead thepadhesive sbret obtained was

5inspected for chipping and the like at the adhesive part, and the number of adhesive sheets without
breakage or tfiestikecdtire HLgride¥ MiPsucte dse syswiiis g ouimtack, Bhdé 2as((td arel sbdbis(3dTable 3.
(Example 17) The adhesive film 2 was placed on a pinnacle die (available from 10TSUKATANI

HAMONO MEsaeexyRhenysbsictanhdrdsdsrensiisiietguut doasdaBR e asaddrd side of the
coverlf(ijlm (C)t\évgat:%}jgr c\:x%%aﬁ)t év (I)'[PI&REP? iz?nraat?llg rgais%'lting mixture was allowed to react at 20°C
for 1 hour and then stirred at 50°C for 4 hours. Thereafter, 15 g of xylene was
added thereto, and the resulting mixture was stirred at 180°C for 5 hours while
azeotroping water with xylene. After stirring, the resulting solution was poured into
3 L of water to obtain a white precipitated polymer. The precipitate was recovered
15 by filtration, washed three times with water, and then dried at 80°C for 20 hours with
a vacuum dryer. The infrared absorption spectrum of the polymer solid obtained
was measured to detect absorption peaks of an imide structure derived from
polyimide at around 1,780 cm™ and around 1,377 em™. A polyimide resin 1 having
a weight average molecular weight of about 25,000 was obtained.
20 [0066]
Synthesis of Polyimide Resin 2
Under a stream of dry nitrogen, 52 g (0.1 mol) of 2,2-bis(4-(3,4-
dicarboxyphenoxy)phenyl)propane dianhydride (hereinafter referred to as BPADA),
10.93 g (0.044 mol) of SiDA, and 15.91 g (0.055 mol) of 1,3-bis(3-
25 aminophenoxy)benzene were dissolved in 200 g of NMP.  Thereafter, the resulting
mixture was stirred at 70°C for 1 hour, and then stirred at 190°C for 3 hours. After

stirring, the resulting solution was poured into 3 L of water to obtain a white
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and the cover film (c) and the adhesive layer (b) were half-cut with a rotary die cutter (available from
TSUKATANI HAMONO MFG. CO., LTD.). After the half-cutting, one end of the cover film (c) was
pulled to remove unwanted parts of.the cover film 15(c). After removing the unwanted parts, the
adhesive film | was fixed on a bench with the cover film (c) up, and the surface on the side of an
adhesive layer of N0.631U #12 was applied to the side of the cover film (c) of the adhesive film 2 using
a roller to obtaiecpBhralisl wiieh Nobplifildavas applieded be arheasiyadapravasdhen pulled, while
holding a peeling point with a roller, in the 30 direction 20with respect to the bench to remove the
adhesive tap&r@s-vB8b0y02rs 0)d Afterdhelpe g, fan Hihiesive sitbet inovnicidsisteeTBe5-mm square
adhesives were footled on the carrier film (a) was obtained. The adhesive sheet obtained was
inspected for'BRgthePasi@tng fRechrmelibppshvasaselihebianed wsemeraupbinietittets without

breakage or the like. (the number of successes) was cqunted. The results are shown 25in Table 4.
(Examples 18’ i‘@}’f&é{’é’&ﬁ%& a&ﬁgléawaﬁ%‘ﬁf%i &aY &%Mﬂbﬁ%ﬁ%&%ﬁﬂ%&%ﬁ@?? except that

the adpesive a{ﬂ%ﬁﬁ&@%ﬁn@ s %ﬁ&jﬂn—l—fg@sﬁi I%gﬁgﬁgz%?%ﬁp%etr%%ago dcwlas inspected for

chipping and e at the adhesive part;, and the num esive sheets Wlt%cl)lu?rbreakage or the

like (the numb,@[gqaft SHEBEEER8) RS/ EPHBIgHed he results are shown in Table 4. 5(Example 20) An
adhesive sheet was obtained in the same manner as in Example 1 except that UHPO810AT was used

as adhesive {8pé7h place of 31B. When UHPO810AT was applied to the side of the cover film (c) of
the adhesive film, the surface on the side of an adhesive layer was aligned with the surface on the side
of the cover fifRhaoysy. R¢renadhesive sheet obtained was inspected for chipping and the like at the
adhesive part, and the number of adhesive sheets without breakage or the like (the number of

successes) wak chUHREN e RS SrUIaR RIS AR50 (BB PBY EtisbaAbe fremmiansErformed in

which singulated.parts of the a jve sheet 150btained were bonded to the bottom of 8 7-mm square
openqrgcesszsts%g}%?%% é‘i?’gtéeo's’?l%%ﬁ in FIGS. 15 (1) and (2). Positioning was performed in such a
manner that the,6anierof hg:singHigted parts of the adhesive sheet was aligned with the center of the
open recesses so that four sides of the singulated parts of the adhesive sheet were parallel to four

sides of the bigttgmogtthe reeessesilank e MindhghvasaetaruesAusing a vacuum laminator
(CVP300T manufactured by Nichigo-Morton Co., Ltd.). The experiments were performed at a heating

temperature 6€86@gzahckcalerappted pressure of 0.5 MPa. When the adhesive could be applied to the
recess bottom without voids or lift, it was considered a success, and when peeling or lift occurred, it

was considerSdCErai Pt Th SRS T RAR WVD YéEdrMEd BSiAt A ilfstrade g 25a recess depth
09 9{00 9y 36 i 110 o 20,19, 50,211,309 30 gy, n h resulsave shown n Table 6

<Filler>
SO-E2 (trade name, available from Admatechs Co., Ltd., spherical silica particles,
average particle size: 0.5 pm)
Preparation and Evaluation of Adhesive Film 1
20 Twenty-five grams of the polyimide resin 1 obtained by synthesis, 30 g of a
solid epoxy compound 157870, 45 g of a curing accelerator NOVACURE HX-
3941HP, 100 g of a filler SO-E2, and 80 g of solvent methyl isobutyl ketone were
mixed and stirred to disperse the filler and the curing accelerator particles. The
adhesive varnish obtained was applied to the surface to be treated of a polyethylene
25 terephthalate film (treated with AL-5, available from Lintec Corporation) with a
thickness of 38 um, which is a base film, using a comma coater (coating machine),

and dried at 90°C for 10 minutes to form an adhesive layer (b) with a dry thickness
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(Example 21) An adhesive sheet was obtained in the same manner as in Example 2 except that
UHPO810AT was used as adhesive tape in place of 31B. When UHPO810AT was applied to the side

of the cover film (c) of the adhesive film, the surface on the side of an adhesive layer was aligned with
the surface on the side of the cover film 5(c). The adhesive sheet obtained was inspected for chipping
and the like at the adhesive part, and the number of adhesive sheets without breakage or the like (the

number of SugLes$RS) WASEALRLeY g Hesiddsare %Wﬁ%ii&%t&%ﬁiﬁ%@ﬁ;ﬁ%a An adhesive

sheet was obtained in the same manner as in Example 20 except 10that 01 was changed as shown in
Table 5. The withesivelshtsetdbfaime dvasdsrinspedted fior adtippingland theiKO AT theobdiesive part,
and the number of adhesive sheets without breakage or the like (the number of successes) was
counted. Thetpeadhigsineeidmolvn i thesdhssiedmple 12 base fils Aerersiassive comaet filas obtained in
the same manner as in Example 21 except that 02 was changed as shown in Table 5. The adhesive
sheet obtainé & FEets: W&%Wﬁsﬁ?&kiﬁéqﬁfé" Sih&hdhesive part, and the number of
adhesige shﬁ%sg ithout breakage or the like (the number of successes) was counted. The results are
shown'in Table 5. 20(Example 26) The adhesive film 2 was placed on a pinnacle die (available

from TSUKATANI HAMONG MEGfGRls hEPpeBIQvises withshegen £,5 Thaghereqiges such that

the side of the cover film (c) was in contact with the pinnacle die, and the cover film (c) and the

adhesive layesfiplsvererbalfrgustadtht dootanidiehewdbestbd axadalye frany; ERUKMAEANT HAMONO
MFG. CO., LTD.). After the half-cutting, one end of the cover film (c) was pulled to remove unwanted
parts of the cBea i ml @)¢ Aftthereards ignts ) o/t &dnpzats(] twnatthesiertivr 2awasfized on a bench
with the cover film (c) up, and the surface on the side of an adhesive layer of UHPO810AT was applied

to the side of A& EBFRIEAIHTIE st tiskagreafvlsrtnostisinty srdieicisisst 8 48heet to which
UHPQ810AT lied. The adhesive t t lled, whi Idi , lj int with
rollort T the AT ERHI T AL<H R b o RS o AT S S BB L TR £ 50, 05 = 0.
After the peeljng.ian Adhesiveseel IRICRSEER 5P &qﬂﬁf"‘cad%‘?%ll‘ﬁ%ﬁilgﬁfe grmed on the

carrier film (a) was obtained. The adhesive sheet obtained was inspecte g and the like at

the adhesive fpas lRpddhetne oaRECH RIS SN Shariswitb pdreakagr-authe:¥kei(the number of

successes) was counted. The results are shown 10in Table 7. (Examples 27, 28)
was measured to be 10 N/m, and the peel force between the cover film (c¢) and the

adhesive layer (b) of the adhesive film 1 was 5 N/m.
15 [0069]
Preparation and Evaluation of Adhesive Film 2
An adhesive film 2 was prepared in the same manner as in the preparation of
the adhesive film 1 above except using a polyethylene terephthalate film (38E-NSH,
available from Fujimori Sangyo Co., Ltd.) of 38 pum as a base film. In the adhesive
20 film 2, the base film serves as the carrier film (), and the protective film serves as
the cover film (¢). The adhesive film 2 was evaluated similarly to the adhesive film
1 above to have a melt viscosity at 100°C of 700 Pa-s, a peel force between the
carrier film (a) and the adhesive layer (b) of 30 N/m, and a peel force between the
cover film (c) and the adhesive layer (b) of 5 N/m. The physical properties of the
25 adhesive film 2 were equivalent to those of the adhesive film 1 except that the
adhesion was different because of the difference in release treatment of the carrier

film (a).
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An adhesive sheet was obtained in the same manner as in Example 26 except that the adhesive film
was changed as shown in Table 7. The adhesive sheet obtained was inspected for chipping and the
like at the adhesive part, and the number 150f adhesive sheets without breakage or the like (the
number of successes) was counted. The results are shown in Table 7. (Example 29) The adhesive
film 1 was placed on a pinnacle die (available from TSUKATANI HAMONO MFG. CO., LTD.) provided
with sixteen §gyam square 20edges such that the side of the cover film (c) was in contact with the
pinnacle die, and the cover film (c) and the adhesive layer (b) were half-cut with a rotary die cutter
(available froirrdpatdtidn AN EHAMOMND MEGe:GQ FilshD.). After the half-cutting, one end of the cover
film (c) was pulled to remove unwanted parts of the cover film (c). After removing the unwanted parts,
the adhesive film 1 Wasifixeivwighathe dBhsopeyiitidéoresip dmbtdiotdlayes vuhaoilcid suchathat the
adhesive film 1 had a surface temperature of 30C, and 31B tape was applied to the side of the cover

film (c) of theSRHASER S MANBSHY d P6REP 1d BT SeHectaerlimieT NO SAEHERE Ws applied. The
temperature rol.of the hot plate was performed by measuring the surface temperature of the
adhes@%‘/ae ﬁ|m§%%t&_r‘31¥agt‘§1e 0%80@2 re\.é/%igﬁo%gr%ﬁn% ﬁﬁ%ﬁb‘tﬁ Aile Btggﬁf‘@f?&eﬁ%fﬁ, while holding
a peeling poiptpihadQlifkd7BiaYesbis atheavedane (Ol s 00 Racr SRk MIer e peeling, an

adhesive sheet in which 5 sixteen 8.5-mm square adhesive orm n the carrier film (a) was

obtained. The@lrsivarshaainiiainedkwasinspeciediarcinpingrackter ike gltisiagdhesive part,

and the number of adhesive sheets without breakage or the like (the number of successes) was
counted. Thetesshitsabiie Shovindas SatriehtA [EXxawyles!8Eton3BinidAToashete shteid was obtained in
the same manner as in Example 29 except that the surface temperature of the adhesive film 1
controlled by fHeknetsARS was ehaslytsrdeshblm wsiTableosunn Eraisleoaddughipgitnebr breakage
was not observed, but deformﬂation of the adhesive layer () was observed. [0076] 15(Example 34)

An adtfesive SEPHHRY btkidenifl miagsie tRERABRheH YedawpI pyy dhaehiviHaekiesidhesive film
isi I ier fil i btaj lamjnati dhesive-backed PET fil
comarag e IS AU SR e e o7

631S2#50 (available from ‘Teraoka Seisakusho Co ITM thicknéss: 50 u

including adhgsiye AAlRE: 8P BMaRsekiRissRRNE IR RELHD1E & Wik 90-1he.sifage opposite to

the adhesive layer-folming surface of the carrier film of the adhesiveé film'1, was substituted for the

adhesive filmah;adheshalfituting Wakoatfesred halhyvay trughnc3ptrhinibe thickass direction. The
adhesive sheet obtained was inspected for chipping and the like at the adhesive part, and the number
of adhesive shaetsdiithputteSbre fikageoesas thecter filmibex of successes) was counted. The
number of successes was 16 out of 16. The structure of singulated parts of the adhesive sheet
obtaif@d wad-¥Hédame as that shown in FIG. 14.

The cover film (c) was then peeled from the adhesive film 3, and the resulting

samples were laminated at 80°C with the adhesive layer (b) facing each other.
Peeling of one of the carrier films (a) of the laminated sample and further lamination
was repeated until the thickness of the adhesive layer (b) reached 800 um.

20 Thereafter, the carrier film (a) was peeled to obtain a sample, the melt viscosity of
which was measured with a rheometer to be 2,500 Pa-s at 100°C,  Further, the peel
force between the carrier film (a) and the adhesive layer (b) of the adhesive film 3
was measured to be 5 N/m, and the peel force between the cover film (c) and the
adhesive layer (b) of the adhesive film 3 was 2 N/m.

25 [0072]
Preparation and Evaluation of Adhesive Film 4

Twenty-five grams of a phenoxy resin YP-50, 30 g of a solid epoxy
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[0077] Experiments were perfoitned in which singulated parts of the adhesive sheet obtained were
bonded to the bottom of 8.7-mm square open recesses of a substrate shown in FIGS. 15 (1) and (2).
Positioning was performed in such a manner that 5 the center of the singulated parts of the adhesive
sheet was aligned with the center of the open recesses so that four sides of the singulated parts of the
adhesive sheet were parallel to four sides of the bottom of the recesses, and then bonding was

performed usiggomauumsamipatos (& VRRR0LmRMERceH oY Nichigo Meriop Gy J-t¢). The

experiments were performed at a heating temperature of 80C and an applied 10pressure of 0.5 MPa.
When the adhefiiiee 02 badpplieditsolnentackas bottenmisthibaid aigsordifli shavasigonsidered a
success, and when peeling or lift occurred, it was considered a failure. The experiments were
performed ustiipsasbibatesr v daeeieraice sotdishth (Xhsf @b YR, V60 probiddgmas80 pm, 50 pm, and
30 pm, and the results are shown in Table 9. 15(Comparative Example) The adhesive film 1 was

placed on a FRALGiBEvARshIR RoHeaed s aprNFib ks ieymithelatsdin 138 5-prdlided with
ixt 8.5- dges.such that the.side qf.th il [ tact with the pi |
SIXIeen man\?aﬁgﬁ%;ﬁéjngﬁﬁlaé% %‘rﬁ(’%@f\?%s' Et%g)w?t}?g\{ﬁ{ e (sc : askflgigo @glévé# © pinnacie

die, and the cover ea e fz)ii/er were half-cut wi ears‘QO(avaiIable

rom TSUKA ANV, QTR AR ARG e and gl cqyer fim (0) wes

pulled to remove unwanted parts of the cover film (c). Removal of unwanted parts of the adhesive

layer (b) was fhenaatieimgied MWithob) agplyingpdhasive W hdawevep-thaadhasivedayes (b) could
not withstand the tension and ruptured, and an adhesive sheet in which a singulated 25adhesive was
formed on thevhrriér filav {dpidouichmot inteoblaipeciifB) 78] fTafiekiesExAdfplenlviaxample 2 Example
3 Example 4 Example 5 Adhesive tape
laminated on the adhesive layer (b) at 80°C to obtain an adhesive film 4. In the
10 adhesive film 4, the base film serves as the carrier film (a), and the protective film
serves as the cover film (c).
[0073]
The cover film (c) was then pecled from the adhesive film 4, and the resulting
samples were laminated at 80°C with the adhesive layer (b) facing each other.
15 Peeling of one of the carrier films (a) of the laminated sample and further lamination
was repeated until the thickness of the adhesive layer (b) reached 800 um.
Thereafter, the carrier film (a) was peeled to obtain a sample, the melt viscosity of
which was measured with a rheometer to be 7,000 Pa-s at 100°C.  Further, the peel
force between the carrier film (a) and the adhesive layer (b) of the adhesive film 4
20 was measured to be 10 N/m, and the peel force between the cover film (c) and the
adhesive layer (b) of the adhesive film 4 was 2 N/m.
[0074]
<Adhesive Tape>
31B (available from NITTO DENKO CORPORATION, 53 um thick)
25 No.603 #25 (available from Teraoka Seisakusho Co., Ltd., total thickness: 34 pm,

two-layer structure of a carrier film (polyester, thickness: 25 pm) and an adhesive

layer (thickness: 9 um))
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318 318 3113 318 318 Peel angle 01 30 d 4560 90 62 0 30 0 0 0 Successful numbers
10pieces/16pieces 12 pieces/16 pieces 9 pieces/16 pieces

10

15

20

25

No.631U #12 (available from Teraoka Seisakusho Co., Ltd., total thickness: 25 um,
two-layer structure of a carrier film (polyester, thickness: 12 pm) and an adhesive
layer (thickness: 13 um))

UHPOS10AT available from DENKI KAGAKU KOGYO KABUSHIKI KAISHA,
total thickness: 90 pm, two-layer structure of a carrier film (polyolefin, 80 ym) and
an adhesive layer (thickness: 10 m))

(Example 1)

The adhesive film 1 was placed on a pinnacle die (available from
TSUKATANI HAMONO MFG. CO., LTD.) provided with sixteen 8.5-mm square
edges such that the side of the cover film (c) was in contact with the pinnacle die,
and the cover film (c) and the adhesive layer (b) were half-cut with a rotary die cutter
(available from TSUKATANI HAMONO MFG. CO., LTD.). After the half-cutting,
one end of the cover film (c) was pulled to remove unwanted parts of the cover film
(c). After removing the unwanted parts, the adhesive film 1 was fixed on a bench
with the cover film (c) up, and 31B tape was applied to the side of the cover film (c)
of the adhesive film using a roller to obtain a sheet to which the 31B tape was
applied. The adhesive tape was then pulled, while holding a peeling point with a
roller, in the 30° direction with respect to the bench to remove the adhesive tape (6, =
30°,8,=0°). After the peeling, an adhesive sheet in which sixteen 8.5-mm square
adhesives were formed on the carrier film (2) was obtained. The adhesive sheet
obtained was inspected for chipping and the like at the adhesive part, and the number |
of adhesive sheets without breakage or the like (the number of successes) was
counted. The results are shown in Table 1,

(Example 2)

A sheet to which the 31B tape was applied was obtained in the same manner

as in Example 1, and then the sample was fixed on a bench with the carrier film (a)

up. The base film was pulled in the 30° direction, while holding a peeling point
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8 pieces/16 pieces 6 pieces/16 pieces [0079] [Table 2] Example 6 Example 7 Example 8 Example 9
Example 10 Adheeve tape 31B 318 318 No. 603#25 No. 603#25 Peel angle 01000300

10

15

20

25

with a roller, to remove the adhesive tape (6; = 0°, 8, =30°). After the peeling, an
adhesive sheet in which sixteen 8.5-mm square adhesives were formed on the carrier
film (a) was obtained. The adhesive sheet obtained was insbected for chipping and
the like at the adhesive part, and the number of adhesive sheets without breakage or
the like (the number of successes) was counted. The results are shown in Table 1.
(Examples 3 to 5)

An adhesive sheet was obtained in the same manner as in Example 1 except
that 8; was changed as shown in Table 1. The adhesive sheet obtained was
inspected for chipping and the like at the adhesive part, and the number of adhesive
sheets without breakage or the like (the number of successes) was counted. The
results are shown in Table 1.

(Examples 6 to 8)

An adhesive sheet was obtained in the same manner as in Example 2 except
that 8, was changed as shown in Table 2. The adhesive sheet obtained was
inspected for chipping and the like at the adhesive part, and the number of adhesive
sheets without breakage or the like (the number of successes) was counted. The
results are shown in Table 2.

(Example 9)

An adhesive sheet was obtained in the same manner as in Example 1 except
that No.603 #25 was used as adhesive tape in place of 31B.  When No.603 #25 was
applied to the side of the cover film (¢) of the adhesive film, the surface on the side
of an adhesive layer was aligned with the surface on the side of the cover film (c).
The adhesive sheet obtained was inspected for chipping and the like at the adhesive
part, and the number of adhesive sheets without breakage or the like (the number of
successes) was counted.  The results are shown in Table 2.

(Example 10)

An adhesive sheet was obtained in the same manner as in Example 2 except
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92 45 60 90 0 30 Successful numbers j11 pieces/16 pieces 11 pieces/16 pieces 8 pieces/16
pieces113 pieces/16 pieces 16 pieces/16 pieces 5[0080] [Table 3] Example 11 Example 12 Example
13 Example 14 Example 15 Example 16 Adhesive tape

that No.603 #25 was used as adhesive tape in place of 31B. When No.603 #25 was
applied to the side of the cover film (c) of the adhesive film, the surface on the side
of an adhesive layer Was. aligned with the surface on the side of the cover film (c).
The adhesive sheet obtained was inspected for chipping and the like at the adhesive
5 part, and the number of adhesive sheets without breakage or the like (the number of
successes) was counted. The results are shown in Table 2.
{(Example 11)
An adhesive sheet was obtained in the same manner as in Example 1 except
that No.631U #12 was used as adhesive tape in place of 31B.  When No.631U #12
10 was applied to the side of the cover film (c) of the adhesive film, the surface on the
side of an adhesive layer was aligned with the surface on the side of the cover film
(c). The adhesive sheet obtained was inspected for chipping and the like at the
adhesive part, and the number of adhesive sheets without breakage or the like (the
number of successes) was counted.  The results are shown in Table 3.
15 (Example 12)
An adhesive sheet was obtained in the same manner as in Example 2 except
that No.631U #12 was used as adhesive tape in place of 31B. When No.631U #12
was applied to the side of the cover film (c) of the adhesive film, the surface on the
side of an adhesive layer was aligned with the surface on the side of the cover film
20 {c). The adhesive sheet obtained was inspected for chipping and the like at the
adhesive part, and the number of adhesive sheets without breakage or the like (the
number of successes) was counted. The results are shown in Table 3.
(Examples 13, 15)
An adhesive sheet was obtained in the same manner as in Example 11 except
25 that 6, was changed as shown in Table 3. The adhesive sheet obtained was
inspected for chipping and the like at the adhesive part, and the number of adhesive

sheets without breakage or the like (the number of successes) was counted. The
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No. 631U #12 No. 631U #12 No. 631U #12 No. 631U #12 No. 631U #12 No. 631U #12 Peel angle 81
300600900 020 30 060 090 Successful numbers

results are shown in Table 3.
(Examples 14, 16)
An adhesive sheet was obtained in the same manner as in Example 12 except
that 0; was changed as shown in Table 3. The adhesive sheet obtained was-
5 mspected for chipping and the like at the adhesive part, and the number of adhesive
sheets without breakage or the like (the number of successes) was counted. The
results are shown in Table 3.
{(Example 17}
The adhesive film 2 was placed on a pinnacle die (available from
10 TSUKATANI HAMONO MFG. CO., LTD.) provided with sixteen 8.5-mm square
edges such that the side of the cover film (c) was in contact with the pinnacle die,
and the cover film (c) and the adhesive layer (b) were half-cut with a rotary die cutter
(available from TSUKATANI HAMONO MFG. CO., LTD.). After the half-cutting,
one end of the cover film (c) was pulled to remove unwanted parts of the cover film
15 {c). After removing the unwanted parts, the adhesive film 1 was fixed on a bench
with the cover film (c) up, and the surface on the side of an adhesive layer of
No.631U #12 was applied to the side of the cover film (c) of the adhesive film 2
using a roller to obtain a sheet to which No.631U #12 was applied. The adhesive
tape was then pulled, while holding a peeling point with a roller, in the 30° direction
20 with respect to the bench to remove the adhesive tape (8; = 30°, 6, = 0°).  After the
peeling, an adhesive sheet in which sixteen 8.5-mm square adhesives were formed on
the carrier film (a) was obtained. The adhesive sheet obtained was inspected for
chipping and the like at the adhesive part, and the number of adhesive sheets without
breakage or the like (the number of successes) was counted. The results are shown
25 in Table 4.
(Examples 18, 19)

An adhesive sheet was obtained in the same manner as in Example 17 except
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16 pieces/16 pieces 16 pieceé'/16 pieces 14 pieces/16 pieces 16 pieces/16 pieces 10 pieces/16 pieces
12 pieces/16 pieces [0081] [Table 4] | Example 17 Example 18 Example 19 Adhesive film Adhesive
film 2 Adhesive film 3 Adhesive film 4 Adhesive tape No. 631U #12 No. 631U #12 No. 631U #12 Peel

angle 91

that the adhesive film was changed as shown in Table 4. The adhesive sheet
obtained was inspected for chipping and the like at the adhesive part, and the number
of adhesive sheets without breakage or the like (the number of successes) was
counted. The results are shown in Table 4,

5 {Example 20)

An adhesive sheet was obtained in the same manner as in Example 1 except
that UHPO810AT was used as adhesive tape in place of 31B.  'When UHPOSIOAT
was applied to the side of the cover film (c) of the adhesive film, the surface on the
side of an adhesive layer was aligned with the surface on the side of the cover film

10 {(c). The adhesive sheet obtained was inspected for chipping and the like at the
adhesive part, and the number of adhesive sheets without breakage or the like (the
number .of successes) was counted. The results are shown in Table 5.
[0075]
Experiments were performed in which singulated parts of the adhesive sheet
15 obtained were bonded to the bottom of 8.7-mm square open recesses of a substrate
shown in FIGS. 15 (1) and (2). Positioning was performed in such a manner that
the center of the singulated parts of the adhesive sheet was aligned with the center of
the open recesses so that four sides of the singulated parts of the adhesive sheet were
parallel to four sides of the bottom of the recesses, and then bonding was performed
20 using a vacuum laminator (CVP300T manufactured by Nichigo-Morton Co., Ltd.).
The experiments were performed at a heating temperature of 80°C and an applied
pressure of 0.5 MPa. When the adhesive could be applied to the recess bottom
without voids or lift, it was considered a success, and when peeling or lift occurred, it
was considered a failure. The experiments were performed using substrates having
25 a recess depth (X) of 200 um, 160 pm, 110 pm, 80 pm, 50 um, and 30 pm, and the
results are shown in Table 6.

(Example 21)
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30 30 30 Sp o o o Successful numbers 10 pieces/16 pieces 16 pieces/16 pieces 16 pieces/16 pieces
[0082] [Table 5] Example 20 Example 21 Example 22 Example 23 Example 241Example 25 Adhestve
tape UHPO810AT UHPO810AT

An adhesive sheet was obtained in the same manner as in Example 2 except
that UHPOS10AT was used as adhesive tape in place of 31B.  When UHP0S10AT
was applied to the side of the cover film (¢) of the adhesive film, the surface on the
side of an adhesive layer was aligned with the surface on the side of the cover film

5 {(c). The adhesive sheet obtained was inspected for chipping and the lke at the
adhesive part, and the number of adhesive sheets without breakage or the like (the
number of successes) was counted. The results are shown in Table 5.

(Examples 22, 24)

An adhesive sheet was obtained in the same manner as in Example 20 except

10 that 0; was changed as shown in Table 5. The adhesive sheet obtained was
inspected for chipping and the like at the adhesive part, and the number of adhesive
sheets without breakage or the like (the number of successes) was counted.  The
results are shown in Table 5.

(Examples 23, 25)

15 An adhesive sheet was obtained in the same manner as in Example 21 except
that 8, was changed as shown in Table 5, The adhesive sheet obtained was
inspected for chipping and the like at the adhesive part, and the number of adhesive
sheets without breakage or the like (the number of successes) was counted. The
results are shown in Table 5.

20 (Example 26)

The adhesive film 2 was placed on a pinnacle die (available from
TSUKATANI HAMONO MFG. CO., LTD.) provided with sixteen 8.5-mm square
edges such that the side of the cover film (¢) was in contact with the pinnacle die,
and the cover film (c) and the adhesive layer (b) were half-cut with a rotary die cutter

25 (available from TSUKATANI HAMONO MFG. CO., LTD.). After the half-cutting,
one end of the cover film (c) was pulled to remove unwanted parts of the cover film

(c). After removing the unwanted parts, the adhesive film 2 was fixed on a bench
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UHPO0810AT UHPO0810AT UHPO810AT UHPO810AT Peel angle 01 300600900 02 030 0 60 0 90
Successful numbers 16 pieces/16 pieces 16 pieces/16 pieces

106

15

20

25

with the cover film (¢) up, and the surface on the side of an adhesive layer of
UHPO810AT was applied to the side of the cover film (¢) of the adhesive film 2
using a roller to obtain a sheet to which UHPOS10AT was applied. The adhesive
tape was then pulled, while holding a peeling point with a roller, in the 30° direction
with respect to the bench to remove the adhesive tape (0, = 30°, 8, = 0°).  After the
peeling, an adhesive sheet in which sixteen 8.5-mm square adhesives were formed on
the carrier film (a) was obtained. The adhesive sheet obtained was inspected for
chipping and the like at the adhesive part, and the number of adhesive sheets without
breakage or the like (the number of successes) was counted. The results are shown
in Table 7.

(Examples 27, 28)

An adhesive sheet was obtained in the same manner as in Example 26 except
that the adhesive film was changed as shown in Table 7. The adhesive sheet
obtained was inspected for chipping and the like at the adhesive part, and the number
of adhesive sheets without breakage or the like (the number of successes) was
counted. The results are shown in Table 7.

(Example 29)

The adhesive film 1 was placed on a pinnacle die (available from
TSUKATANI HAMONO MFG. CO., LTD.) provided with sixteen 8.5-mm square
edges such that the side of the cover film (¢) was in contact with the pinnacle die,
and the cover film (c) and the adhesive layer (b) were half-cut with a rotary die cutter
(available from TSUKATANI HAMONO MFG. CO., LTD.). After the half-cutting,
one end of the cover film (¢) was pulled to remove unwanted parts of the cover film
(c). After removing the unwanted parts, the adhesive film 1 was fixed with the
cover film (c) up on a hot plate controlled such that the adhesive film 1 had a surface
temperature of 30°C, and 31B tape was applied to the side of the cover film (c) of the

adhesive film using a roller to obtain a sheet to which the 31B tape was applied.
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16 pieces/16 pieces 16 pieces/16 pieces 14 pieces/16 pieces115 pieces/16 pieces [0083] 15[Table 6]
X(um) 200 160 110 80 50 30 Successtl numbers 0 piece/16 pieces O pieces/16 pieces 0 pieces/16
pieces 10 pieces/16 pieces 15 pieces/16 pieces 16 pieces/16 pieces [0084]

The temperature control of the hot plate was performed by measuring the surface
temperature of the adhesive film 1 with a thermocouple.  The base film was then
pulled in the 30° direction, while holding a peeling point with a roller, to remove the
adhesive tapé (81 = 0° 8, =30°. After the peeling, an adhesive sheet in which

5 sixteen 8.5-mm square adhesives were formed on the carrier film (a) was obtained. .
The adhesive sheet obtained was inspected for chipping and the like at the adhesive
part, and the number of adhesive sheets without breakage or the like (the number of
successes) was counted.  The results are shown in Table 8.
(Examples 30 to 33)

10 An adhesive sheet was obtained in the same manner as in Example 29 except
that the surface temperature of the adhesive film 1 controlied by the hot plate was
changed as shown in Table 8. In Example 33, chipping or breakage was not
observed, but deformation of the adhesive layer (b) was observed.

[0076]

15 {Example 34)

An adhesive sheet was obtained in the same manner as in Example 20 except
that an adhesive film comprising a two-layer carrier film, which was obtained by
laminating an adhesive-backed PET film 631S82#50 (available from Teraoka
Seisakusho Co., Ltd., PET film thickness: 50 pm, total thickness including adhesive

20 layer: 85 pm, peel force relative to PET film: 6.7 N/m) on the surface opposite to the
adhesive layer-forming surface of the carrier film of the adhesive film 1, was
substituted for the adhesive film 1; and half-cutting was performed halfway through
630775 in the thickness direction. The adhesive sheet obtained was inspected for
chipping and the like at the adhesive part, and the number of adhesive sheets without

25 breakage or the like (the number of successes) was counted. The number of
successes was 16 out of 16.  The structure of singulated parts of the adhesive sheet

obtained was the same as that shown in FIG. 14.
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[Table 7] Example 26 Example 27 Example 28 AdhesPre film Adhesive film 2 Adhesive Im 3 Adhesive
film 4 Adhesive tape t11-1P0810A7 UHPO810AT UHPO810AT Peel angle Ell 300 300 300 82 0 Oa Oa

10

15

20

25

[0077]

Experiments were performed in which singulated parts of the adhesive sheet
obtained were bonded to the bottom of 8.7-mm square open recesses of a substrate
shown in FIGS. 15 (1) and (2). Positioning was performed in such a manner that
the center of the singulated parts of the adhesive sheet was aligned with the center of
the open recesses so that four sides of the singulated parts of the adhesive sheet were
parallel to four sides of the bottom of the recesses, and then bonding was performed
using a vacuum laminator (CVP300T manufactured by Nichigo-Morton Co., Ltd.).
The experiments were performed at a heating temperature of 80°C and an applied
pressure of 0.5 MPa. When the adhesive could be applied to the recess bottom
without voids or lift, it was considered a success, and when peeling or lift occurred, it
was considered a failure. The experiments were performed using substrates having
a recess depth (X) of 200 pm, 160 pm, 110 pm, 80 pm, 50 ym, and 30 um, and the
results are shown in Table 9.

(Comparative Example)

The adhesive film 1 was placed on a pinnacle dic (available from
TSUKATANI HAMONO MFG. CO., LTD.) provided with sixteen 8.5-mm square
edges such that the side of the cover film (c) was in contact with the pinnacle die,
and the cover film (c) and the adhesive layer (b) were half-cut with a rotary die cutter
(available from TSUKATANI HAMONO MFG. CO., LTD.). After the half-cutting,
one end of the cover film (c) was pulled to remove unwanted parts of the cover film
{c). Removal of unwanted parts of the adhesive layer (b) was then attempted
without applying adhesive tape. However, the adhesive layer (b) could not
withstand the tension and ruptured, and an adhesive sheet in which a singulated
adhesive was formed on the carrier film (a) could not be obtained.

[0078]
[Table 1]
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Successtl numbers 14 pieces/16 pieces 16 pieces/16 pieces 16 pieces/16 pieces [0085] [Table 8]
Example 29 Example 30 Example 31 Example 32 Example 33 1Adhesive tape 31E3 318 318 318 318
Temperature(O8) 30 35 50

Example 1 Example 2 Example 3 Example 4 Example 5
Adhesive tape 318 1B 31B 318 1B
Pel andle B, 30° 0° 45° 60° 90°
9 6 iz 3 0 > g
Successiul numbers 10pleces/16pieces | 12 pisces/16 pieces | 9pleces/16 pieces | 8 pieces/16 pieces | 6 pieces/16 pieces
[0079]
[Table 2]
Example 6 Example 7 Example § Example 9 Example 10
Adhesive tape 31B 318 318 No. 803 #25 No. 603 #25
Peel angle & v o A a i
¢ 6 45° 60° 90° 0 30
Successhd numbers 11 pleces/16 pieces | 11 pisces/i6 pleces | 8 pleces/16 pieces | 13 pieces/16 pieces | 16 piscas/16 pieces
5 [0080]
[Table 3]
! Example 11 Example 12 Example 13 Example 14 Example 15 Example 18
Adhesive tape No. 831U #12 No. 631U #12 No. 631U #12 No. 831U #12 No. 631U #12 No. 831 #12
S - a0 - o =
Pest angle b %0 0 0 3 ¢
8, 0° kKt 0° 80° 0° a0°
Successiul numbers | 18 pieces/16 pisces| 16 plecesf16 pleces| 14 pieces/16 picces!| 16 pieces!16 pieces| 10 pieces/16 pieces| 12 pleces/18 pleces

[0081]
[Table 4]
| Example 17 Example 18 Example 1§
Adhesive film Adhesive fim 2 Adhesive fiim 3 Adhesive fim 4
Adhesive fape No. 631U #12 No, 831U #12 No. 831%) #12
¢ 30° e 3o°
Pesl angle : ~
8 0° a° 0
10 Suceessiul numbers 10 pieces/16 pieces | 16 pieces/15 pieces ; 16 pieces!18 pieces
[0082]
[Table 5]
Example 20 Example 21 Example 22 Example 23 Example 24 Exampie 25
Adhesive tape UHPOS10AT UHPOS1CAT UHPOBLCAT UHPOBI0AT UHPDB10AT UHPOB10AT
8, ap° . 0° 60° 0° 80° 0°
Pegl angle
e 0 w i 60° o 90
Sucoesshi numbers | 16 pieoces/16 pieces| 18 pieces/!6 pieces] 16 pieces/15 pieces] 16 pieces/1 pieces| 14 pieces/16 pisces! 15 pleces/16 pieces

[0083]
15 [Table 6]

X (um) 200 160 10 80 50 30
Successhl numbers |  piece/16 pieces | 0 pieces/16 pieces | O pieces/15 pieces | 10 pieces/16 pisces! 15 pieces/15 pieces| 16 pieces/16 pieces

[0084]
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70 75 Peel angle 9,000 0 '0 0 82 300 300 300 300 300 1Successful numbers 12 pieces/16 pieces 14

pieces/16 pieces 15 pieces/16 pieces 15 pieces/16 pieces 15 pieces/16 pieces

106

15

20

[Table 7]
] Example 26 Example 27 Example 28
Adhesive fim Adhesive fim 2 Adhesive film 3 Adhesive ilm 4
Adhesive tape UHPOB10AT UHPOB10AT UHPOBI0AT
Peel angle i 3 3w 30
o 5 o o 0"
Successiul numbers 14 pisces! 16 pleces 16 pisces/16 pisces 16 pieces!16 pieces
[0085]
[Table 8]
Example 29 Example 30 Example 31 Example 32 Examgple 33
Adhesive fape 31B 3B 31B 318 3B
Temperaiure (*C} 30 35 50 70 75
Pesl angle S o ¢ - r r
¢ 6 W W s R W
Sueccessid numbers 12 pieces/16 pieces 14 pieces/16 pieces 15 pieces/16 pieces 15 pieces/16 pleces 15 pieces/16 pleces
[0086]
[Table 9]
X{um) 200 160 110 80 50 30
Successful numbers | 2 pieces/16 pieces 12/16 pieces | 16 pieces/18 pieces| 16 pieces/16 pieces| 16 pieces/16 pieces| 16 pieces/16 piaces

INDUSTRIAL APPLICABILITY

[0087]

According to the present invention, an adhesive sheet comprising a singulated

adhesive disposed at a specific position can be produced, and transferring the

adhesive to a wiring substrate can expand its application, for example, to a wiring

substrate for flip chip assembly of a semiconductor.

The adhesive sheet of the

present invention can be advantageously used for precise application of a highly fluid

and brittle adhesive to a wiring substrate, for example, in a non-conductive film

(NCF) for semiconductor assembly.

DESCRIPTION OF SYMBOLS

[0088]

la: Singulated adhesive layer (b) (wanted part)

1b: Adhesive layer (b) at unwanted parts

2: Carrier film (a)

2a: Upper layer of two-layer carrier film
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[0086] [Table 9] X (pm) 200 160 110 80 50 30 Successful numbers 2 pieces/16 pieces 12116 pieces
16 pieces/16 pieces 16 pieces/16 pieces 16 pieces/16 pieces 16 pieces/16 pieces INDUSTRIAL
APPLICABILITY 10[0087] According to the present invention, an adhesive sheet comprising a
singulated adhesive disposed at a specific position can be produced, and transferring the adhesive to
a wiring substrate can expand its application, for example, to a wiring substrate for flip chip assembly
of a semiconductor ;fhe aediaaie shees-ofthecAariegeAt invention can be advantageously used for
precise application of a highly fluid and brittle adhesive to a wiring substrate, for example, in a
non-conductive film{NKde3S dsidedificandhjctor assembly. DESCRIPTION OF SYMBOLS

10

15

20

25

4a: Cover film (c) at unwanted parts
4b: Cover film {c) at wanted part

5: Adhesive tape

6: Adhesive film (cover film (c)/adhesive layer (b)/carrier film (a))
7. Adhesive film delivery roll

8: Conveying roll (1)

9: Conveying roll (2)

10: Adhesive film cutting blade

11: Adhesive film tension roll

12: Adsorptive fixation stage (1)

13: Adhesive film drawing clamp
14: Upper ijiate

15: Through holes

16: Adsorptive fixation stage (2)

17: Cover film (c) adsorptive (adhesive) arm
18: Adhesive tape supply roll

19: Adhesive tape end press roll

20: Adhesive tape laminating roll
21: Adhesive tape take-up roll

22: End fixing roll for peeling (1}
23: End fixing roll for peeling (2)
24: Moving roll for peeling (1)

25; Moving roll for peeling (2)

26: Moving roll for peeling (3)

27: Moving roll for peeling (4)
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[0088] 20l a: Singulated adhesive layer (b) (wanted part) Ib: Adhesive layer (b) at unwanted parts 2:
Carrier film (a) 2a: Upper layer of two-layer carrier film 2b: Lower layer of two-layer carrier film 3:
Edges for half-cutting 4a: Cover film (c) at unwanted parts ~ 4b: Cover film (c) at wanted
part 55: Adhesive tape 6: Adhesive film (cover film (c)/adhesive layer (b)/carrier film (a)) 7: Adhesive
film delivery roll 8: Conveying roll (1) 9: Conveying roll (2) 1010: Adhesive film cutting blade 11:
Adhesive film tensioggr@b@;gigﬁq%@tive fixation stage (1) 13: Adhesive film drawing clamp 14: Upper
plate 1515: Through holes 16: Adsorptive fixation stage (2) 17: Cover film (c) adsorptive
(adhesive) arm
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18: Adhesive tape supply roll 19: Adhesive tape end press roll 2020: Adhesive tape
laminating roll 21: Adhesive tape take-up roll 22: End fixing roll for peeling (1) 23: End fixing
roll for peeling (2) 24: Moving roll for peeling (1) 2525: Moving roll for peeling (2) 26: Moving
roll for peeling (3) 27: Moving roll for peeling (4) 28: Peeling clamp CLAIMS I.A process for producing
an adhesive sheet having a singulated adhesive layer (b) on a carrier film (a), comprising the following
steps in the order mentioned: Step A: cutting ancgdipaiye film having a carrier film (a), an adhesive
layer (b), and a 5cover film (c) in the order mentioned locally only at the adhesive layer (b) and the
cover film (c) by means ofdschirpaifdoattipgnStépdv paekn oty theicgvatd miiesat dayeanted parts of
the adhesive film; Step C. applying adhesive tape to the side of the cover film (c) of the adhesive film;
and 10Step Bbhew Frigtmer gkwéémqawsesg Suflantag prens iarbehedepvantiinn¢d) at desired parts
f the adhesiye film together with the adhesive tape.
ofthe ! te}; [;Q: cu%gng an a esr%ve 1im iavingpa carrier film (a), an adhesive layer (b}, and a
5 cover film (c} in the order mentioned locally only at the adhesive layer (b) and the
cover film (c} by means of local half-cutting;
Step B: peeling only the cover film (¢) at unwanted parts of the adhesive film;
Step C: applying adhesive tape to the side of the cover film (¢) of the adhesive film;
and
10 Step D: peeling the adhesive layer (b) at unwanted parts and the cover film (c) at
desired parts of the adhesive film together with the adhesive tape.
2. The process for producing an adhesive sheet having a singulated adhesive
layer according to claim 1, wherein the carrier film (a) has a two-layer structure that
can be peeled at the lamination interface.
15 3. The process for producing an adhesive sheet having a singulated adhesive
layer according to claim 1 or 2, wherein the adhesive tape has a carrier film (a') and
an adhesive layer (b"), the carrier film (a') being made of a polyolefin.
4, The process for producing an adhesive sheet having a singulated adhesive
layer according to any one of claims I to 3, wherein the adhesive tape has a thickness
20 of 10 to 40 um.
5. The process for producing an adhesive sheet having a singulated adhesive
layer according to any one of claims 1 to 4, wherein in the peeling of the step D, a
bending angle of the adhesive tape (8;) and a bending angle of the carrier film (a)
(0,) satisfy the following expressions (1) and (II):
25 [61] < 0] ey
[6:] + 182] < 60° 1.

6. A process for producing a wiring substrate, comprising:
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2.The process for producing an adhesive sheet having a singulated adhesive layer according to claim
1, wherein the carrier film (a) has a two-layer structure that can be peeled at the lamination interface.
153.The process for producing an adhesive sheet having a singulated adhesive layer according to
claim 1 or 2, wherein the adhesive tape has a carrier film (a') and an adhesive layer (b'), the carrier film
(a') being made of a polyolefin. 4. The process for producing an adhesive sheet having a singulated
adhesive layeiligeardirgieraryoanbeofi¢boingd takksvaars (Be FlhasiHesiapetaas a thickness 20of
10 to 40 gm. 5. The process for producing an adhesive sheet having a singulated adhesive layer
according to ahizimed by dhaimedtstignvhettsid ivdhalipestngphtiteodtepibs 4 befdiity drgle of the
adhesive tape (01) and a bending angle of the carrier film (a) (02) satisfy the following expressions (1)
and (Il): 2510peteon(the sidelalyriagef ¢ 1yiring sybsiraice derfaingro tRreing achmpgssub dieate,
comprising: aligning the surface on,the side of the adhesive layer (b) of an adhesive sheet obtained
by the produ@t‘égﬁsh\% S SRR TP EI%WE’MM F SAFLER BiFthe&le of wiring of

a wiring subs{ﬁgherel}ﬂmmg gégmggq{ﬁncwgﬁ]iﬁjg%ﬁ&%%%%e sheet and the wiring substrate by
et ; i )

vacuum lamination or vacuum press, a en removing a carrier film (a) of the adhesive sheet. 7. A

method of manufactyrinesedne AN elen e BERE BEnARRIEF IS MoMNEDE f-38ipisRRdUSior device on
a wiring substrate obtained by the process for producing a wiring substrate according to claim 6. 8.

Equipment fox praditeidgesnr deiesive shéghgonpriategbidiabiddutting pkoappatatpsdicayer film peeling
apparatus, an adhesive tape applying apparatus, and an adhesive tape peeling apparatus in the order
mentioned. Wiring substrate according to claim 6.

8. Equipment for producing an adhesive sheet comprising a half-cutting

10 apparatus, a cover film peeling apparatus, an adhesive tape applying apparatus, and

an adhesive tape peeling apparatus in the order mentioned.
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