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o a“water-perneabl e adhesi ve tape for processing sem conductor pﬁée$§p 2004
and/ or sem conductor related materials. More particularly, the

invention is concerned with a water-perneabl e adhesi ve tape which can be
used to fix a sem conductor wafer whenicutting and separating the

sem conductor wafer into I C elenent chips. Conventionally, sem conductor
waf ers and sem conductor related naterials are separated into chips and IC
parts by cutting the wafers or the material with a rotary dianond bl ade

which is also known as a di Iade e ctor related materials as
described in the present Wgﬁg 5ﬁmeﬂﬁlleéﬁg1]e§'v§%pﬁackage, printed
circuits, ceram c boards and glass parts for liquid crystal equipnent. In
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nore and nore lﬂ:lFaedugiejag}r?j 28 ﬁ@%gpa%@g naac%{gta gtk ebe of the
sem condudfPmmantiored mkthod, the semiconductor wafers and semiconductor related

materials are cutinto IC element chips by means of diamond particles in the blade. In

order to fix the semiconductor wafer or semiconductor related material during this

dicing process, the semiconductor wafer or semiconductor related material is usually

bonded to an adhesive tape which is also known as a dicing tape. After the

semiconductor wafer or semiconductor refated material has been cut into IC element

chips, the IC element chips can be picked up from the adhesive tape. The adhesive

tape used for such a process possesses generally a layer made up of a synthetic

resin, e.g. PVC, which is adhered to the wafer by means of an adhesive layer.

Recently, one drawback of this method has evolved in that cracking, chipping or
defects of the IC chips and parts which are cut by this method have become a major
_problem resuiting in poor quality of the chips and parts and a reduced productivity of
this cutting method. This problem has developed as a result of down-sizing electronic
equipment and the growing demand to provide wafers having a more and more
reduced thickness. However, as the thickness of the semiconductor materials
decreases, the tendency of this material to crack upon dicing increases. Also, some
hardly separated and, thus, more britle and harder semiconductor reiated materials
have appeared which are more susceptible to chipping. The principle cause of this
cracking or chipping problem is the cutting mechanism of the rotary diamond blade.
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Therefore, it is an object of the present invention to provide an adhesive tape for
processing semiconductor wafers and/or semiconductor related materials, in particular
for dicing said wafers or materials, which tape enables the processing of very thin
semiconductor wafers or materials without leading to any processing problems, such
as chipping or other defects of the chips or IC parts, and which tape simultaneously
ensures good adherence of the wafer or material thereon and prevents delamination
of the chips or parts therefrom during the dicing step.

This object has been achieved by a
-water-permeable adhesive tape for processing semiconductor wafers and/or
semiconductor related materials, comprising at least one base film which possesses
perforations and has a cavity ratio of 3.0 to 90%:; and
an adhesive not having perforations applied on one surface of the base fim.
It was surprisingly found that the aforementioned water-permeabie adhesive tape can
efficiently avoid the aforementioned problems and is generally suitable for processing
semiconductor wafers and/or semiconductor related materials, in particular for dicing
said wafers or materials. Therefore, such a water-permeable adhesive tape can be
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The water-permeable adhesive tape in accordance with the present invention
comprises at least one base film. Examples of the material suitable for the base film
include synthetic resins such as films of polyolefins, e.g. polyethylene and
polypropylene, polyethylene terephthalate, polyurethane, EVA,
polytetrafluoroethylene, polyvinyichloride, polyvinylidene chloride, polyamide, acetal
resin, polystyrene and polycarbonate, but also non-woven fabrics comprising
polymeric fibers such as PP, PVC, PE, PU, PS, PO or PET, synthetic fibers such as
rayon or cellulose acetate, natural fibers such as cotton, silk or wool and inorganic
fibers such as glass fibers or carbon fibers and also woven fabrics comprising
polymeric fibers such as PP, PVC, PU, PS, PE, PO or PET, synthetic fibers such as
rayon or cellulose acetate, natural fibers such as cotton, silk or wool.

The base film possesses holes or perforations, respectively, which are throughholes in
the thickness direction of the base film. The perforations may be regularly or
irregularly provided on the base film. If the material of the base film comprises fibers,
the perforations may be obtained naturally as a result of the fiber-fiber interstices,
thus, rendering the base film porous. On the other hand, if the base film comprises
polymeric resins, the perforations may be artificially introduced. The aforementioned
porous non-woven material comprising fibers may further comprise artificial
perforations in addition to the natural pores or holes. Such an arrangement is of
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The water-permeable adhesive tape of the present invention has sufficient
perforations in order to ensure good water-permeability and to prevent delamination of
the water-permeable adhesive tape during the dicing process. The shape of the
perforations is not limited as long as it ensures water-permeability. For example, the
hole shape may be irregular as in the case of the fiber-fiber interstices of fiber-
containing base materials. The perforations may also be circular, square, triangﬁ!ar,
rhombic or starlike in shape. The size of the perforations (hole size) as measured by
microscope is usually < 3.2 mim?, preferably 0.001 to 3.2 mm?, more preferably 0.1 to
2.0 mm?®, most preferably 0.2 to 1.1 mm?. If the holes are circular in shape, the hole
size may be expressed with respeét to the diameter which is preferably 0.17 to

0.80 mm, more preferably 0.25 to 0.59 mm. If the perforations are square, triangular
or rhombic in shape, the hole size may be given as the length of one side of the
Square, friangle or rhombus and is preferably 0.30 to 1.40 mm, more preferably 0.45
{0 1.00 mm. The hole density is preferably more than 100,000 holes/m?, more
preferably 300,000 to 700,000 holes/m?. The hole densit_y is calculated from the pitch
distance in length direction and transverse direction.

The water-permeable adhesive tape of the present invention has a cavity ratio of 3 to
90%. I the cavity ratio is less than 3%, the water-permeabifity is poor and




in the desired holes. In another chem cal nethod, a base polynmer and a
conmpound which is easily soluble in a solvent are used to prepar 7 het Ba20f4
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solvent followed by drying and expansion, resulting again in perforations.
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triangle or rhonbus and is preferably 0.30 to 1.40 mm nore preferably 0.45
to 1.00 nm The hole density is preferably nore than 100, 000 hol esl n2 ,
more pref er abdayit@ ioGOMotecsizE) & (04O daadilgsk 1@0%. The hol e density is
calculated fromthe pitch distance in length direction and transverse

direction. The water-perneabl e adhesive tape of the present invention has a
cavi ty ralfiaposdusharewo@dtmatfialtcomprising fityers &t eroplbped assthe bigrmatdiat he

wat er - per 4, SEP 2 at.i of the chip from
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cavity ratio = (weight of hon-woven material per unit area)l(material
density)/(thickness of non-woven materiat) x 100%.

The thickness of the non-woven material is measured by thickness gauge.

If necessary, the base film may be subjected to surface treatment for the
enhancement of the adhesiveness to the adhesive film, such as corona discharge
treatment, flame treatment, plasma treatment, sputter etching treatment or
undercoating (e.g., primer) fluor treatment, on the surface thereof on which the
adhesive film is formed.

The thickness of the base film is generally 10 to 400 pm, preferably 30 to 250 um. Iif
the thickness is less than 10 pm, the tape may be easily broken or may be cut during
the processing of the semiconductor wafers and/or semiconductor related materials.

If the thickness is more than 400 pm, the preparation of the water-permeable adhesive

tape of the present invention becomes rather expensive.

Itis possible to use one of the aforementioned base films singly or two or more of said
base films as a multilayered structure. Such a multilayer film can be prepared by
conventional methods.
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further camhasings, ah. polybutene- or polybutadiene-based adhesives. are also possible.

The above adhesive is generally present in an amount of 50 to 100 wt.%.

If necessary, a multifunctional monomer can be added into the adhesive as a
crosslinking agent. Examples of the crosslinking agent inciude hexan-diol-di-
(methyacrylate, (poly)ethylene glycol-di(meth)acrylate, (poly)propylene glycol-
di{meth)acrylate, triimeth)acrylate and urethane acrylate. The crosslinking agent can
be used alone or as a mixture of more than two compounds. The amount of the
crosslinking agent is preferably less than 30 wt.% based on the total monomer weight
in order to control the totai adhesive properties.

The adhesive may be pressure-sensitive, light-sensitive or heat-sensitive (thermally
sensitive) or a combination of these. In the case of a light-sensitive adhesive, the
adhesive can be cured by light irradiation, in particular, UV-light irradiation. Upon
irradiation with light, the adhesion strength can be reduced due to the formation of a
three-dimensional network structure within the adhesive. In the case of a heat-

sensitive adhesive, the adhesion strength is reduced when the adhesive is subjected
to heating.

If a light-sensitive adhesive is used, a monomer or oligomer which can react by light
irradiation, a so-called photopolymerizable compound, can be incorporated into the

adhesive. Examples of such a monomer include urethane, methacrylate, trimethy]
propane trimethacrylate, tetramethylol methane tetramethacrylate and 4-butylene




adhesi ve which is typically applied on one surface of the base film The
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preferably a rubber- or acrylic- based adhesive. The rubber- or
acrylic-based adhesi ve nay conprise as a base polynmer rubbers such as
natural rubber and various synthetic r@bbers or acrylic-based polynmers such
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crossl i nki ﬁggag%éﬁlﬁg{]gdquaé‘;%%ﬁpf PEeHE ag ﬁﬂfﬁ'—"@@ thigreof, hipse detaits ltelgardmg al

nmonomnmer \A/eli@ﬁisensmweaml%wé@r@@rﬁ bRivideden EpLahspghssi ve properties. The
adhesive may be pressure-sensitive, light-sensitive or heat-sensitive

(thernally sensitive) or a combination of these. In the case of a
ti ght - sensiftheadhedivess aﬁeat&i&ﬁmw&dﬁtﬁﬁe‘s% A8 RaRSsiFHERL oA éﬁg af&ﬁ%{ ﬁda'[[ ﬁt on,

in particuy, | jation. Upon irradiation w it
adhesi on sﬂt) ?@W&%'@g Citle 1IP8§’ RS 5 7 MUkt 6F heating thedhpe The bonding
t hr ee- di nefiéfaon dbtwesnibe kdh?éswaﬂégw andthk BbmicoRBuasHRabMG - sehﬂ:\l\hﬂﬁmﬁﬁse of a
heat - sensjgidiy, (ﬁmafg?%?sdg reb e (? 3e3| on strength is reduce
adhesi ve i S sub) et e IPEeResl 9RO anrocess refrired IS Rebblingsseiting ois used, a
rrﬁnomerI ort élblog\mgerTwsL e ardaasm;eaigénglﬂymlre@mbd E(Ej(étﬂﬁibﬁbf@;@ blcﬁvﬁgj’aﬁéj.tl ed
phot opol y TR&LEER biowi Y RN Hom GRS ndec%rr'rp%%%&?fpreaatned the rr]r;[ug'ocapsule type.
Further information conceming a heat-sensitive adhesive are, e.g. provided in EP-A-
0 523 505.

If necessary, the adhesive properties of the adhesive can be controlled by, for
example, blending any appropriate tackifier such as terpene resins (e.g., a-pinene
polymer, B-pinene polymer, diterpene polymer, a-pinene-phenol copolymer),
hydrocarbon resins (e.g., aliphatic resin, aromatic resin, aliphatic-aromatic copolymer),

rosins, cumarone-indene resins, (alkyl)phenol resins, xylene resins or atkyd resins in
the adhesive.

The adhesive properties of the adhesive can further be controlled by blending any
appropriate softening agent such as a low molecular weight polyisobutylene as a
blending component corresponding to a polyisobutylene and a paraffin-based ojt as‘a
blending component corresponding to an A-B-A type block polymer, if necessary.

The adhesive may further comprise any appropriate additive such as fillers, pigments,
anti-aging agents or stabilizers, incorporated therein, if necessary.




adhesi ve. Exanpl es of such a nononer include urethane, nethacryla.te,
trinmethyl propane trinethacrylate, tetranethylol nethane

tetramet hacryl ate and 4-butylene 0 7 SEP 2004 7 gl ycol dinethacryﬂa?eSEPfN&4
amount of the photopol ynerizable compound is generally in the range of
from5 to 500 parts by weight, preferably 70 to 150 parts per 100 parts by
wei ght  of the base pol yner. Moreover, in éhis case, a photopol yneri zation
initiator is also included. Exanples of $Re initiator include acetophenone
conmpounds such as 4-(4-hydroxyet hoxy) phenyl ( 2- hydr oxy- 2- propyl ) ket one ,

met hoxy acet ophenone and 1-hydroxycycl ohexyl phenyl ketone, benzoine

et her conpounds such as benzoine ethyl ether and benzoi ne isopropyl ether,
ket al compounds, aromatic sulfonyl chloride conpounds, |ight-active oxine

~compounds ang Bophe 0 unds.. Agai n, . these conpounds can be used
al one or as ﬁé]iégg&s L 8%’%”&.% ' PEEPEHN0ES 1 It faalinggessary itlitthe edbetive e
adhesi ve are, & méggo Ecﬁ’ N3 $iIEs. Kio 5 888 PN bacuhdiompletelyi dudng the

heat - sensi ti_llﬁ %’h Y &1° {3RET DFREY PY e wiates it 8@ that the -veatbi-pernineiity bk owi ng
conponent. T §a§ 5o nd1bRe aF Qo H8P@itanseul t of heating the tape. The bonding
surface between the adhesive tape and the sem conductor wafer or

seni conduct or''® @i hansensrillyla thisklmseroéﬁsemaﬁ@@oieﬁé %e?érgﬁlﬁ?@ﬁzg{?géd?ed to

as pebbl i ng prestbiki | owi ng. Thus, th esl o is
reduced. Exafr%l es g?&?%ggﬁ tSE‘MB?Eb‘RaSE‘?ﬂ '%OferfEPfﬁEPé"Ya'S 1611981y reageptefdrap t he
deconposi ng %Y@ Hndif thedhiknese idipssithan B){mﬁ%sufﬁaéﬁtté?ﬁésjbrgg%—%ghg? ]ngtogé:er ning

a heat - sensiobtaifeda I 2 .. provided in EP-A-
necessary, the dhgbsnia@'g\bg]regégwﬁe”ge@%@‘F\%'ﬁﬂﬁékﬁrﬁ@“@@ﬁHﬂ@aitd@pd)srsu‘ﬂlé etht by,

for exanpl &" "BreH@Piedinsivarssidup cambe farmel ioh ities bSHe éﬁl]hg%énﬁ’l?c%ﬁdtﬂcﬁosri ns
e.g., a-pi nafe i r, diterpene polyner,
 Snincobenpy oo B8R RS WS RIGS R oo et

a- pi nenephe .copol ynmer), rocar
aromatic regi%lrt{?nag?‘%gw&“{a@f Reamdniona bp eblertect, the é@iﬁsﬂ@la;ﬁéﬂ%,@@ﬁbilﬁene
[ t he

resins, (al WWmﬁmhrd@ﬁ_i ns, xylene resins or alkyd resins in
adhesi ve. T

The 1Q0% modulus (20°C) of the adhesive is generally 10 kg/omi® or less, and

Pr eferably from 0.5 to 8 kg/om? The gel content therein as determined by immersing
In toluene (20°C) for 24 hours is usually less than 55% by weight, preferably from 0.5
; - :

©less than 55% by weight, and more preferably from 35 to less than 55% by weight

an .
BOd the deg_ree of gel swelling is generally at least 20 times and preferably from 25 to
times.

Th - .
& waler-permeable adhesive tape of the present invention can be prepared by any

Conventional tape manufacturing method known in the art. In general, the base film
possessing perforations and having a cavity ratio of 3.0 to 90% is provided first. it is
howe\-/er, also paossible to provide the perforations afler the step of coating the base |
film with the adhesive. The adhesive can be coated directly onto the base film
malerial, Allernatively, the adhesive coating can be performed by a transfer coating
process whereby the adhesive is firsily coated onlo a release coated process material.
After a possible carrier solvent has been removed by drying, the adhesive is then
laminated onto the base film. The coating process can be performed by any exisiing
coating method, Fo_r example, reverse roll coating, gravure coating, curlain spray
coating, die coaling, extrusion and other industrially applied coaling methods may he




The adhesive properties of the adhesive can further be controlled b

bl ending any appropriate softening agent such as a | ow nol ecul ar méiZHBEP 2004
pol yi sobutyl ene as a bl endi ng conponent corresponding to a polyi sobutyl ene
and a paraffin-based oil as a blending conponent corresponding to an A-B-A
type bl ock polyner, if necessary. The &lhesive may further conprise any
appropriate additive such as fillers, pignments, anti-aging agents or

stabili zers,séang:orr@orat ed therein, i f necessary. 0 7 SEP 2004 8o The
adhesi ve does n SHPAPrAdbERY FAETRIRg cpp ofse hempieedds arder tchadat tHe

adhesi ve padssisentpeehasafiions since the adhesive can be cut conpletely
during the processing by the |aser beamor the water jet so that the
wat er-perneability of the adhesive will be of no inportance. The adhesive

has gener al Prgfaaablpiicik lpe§§bl@fo elengaté tharwaLLnde Blre?{)dﬁéé@ %BE 5.’8@1 %5% Oer%Z)O?
s

pm nore pr.efer.abl even rmre prefera
pr ef er abl y TERlgN f‘%h(ﬁﬂﬂth qlqn@@w% I HPWW@Z%FQ%WC&@%Q hl@neﬁlrmmf suf fici ent

adnesi on_steengiriguoy waRks AfordBHMdAAdeio(RIAEEmalASE Palidap)f pLhe thi ckness

is greater than 300 i S pOSSi ble that an un esira alifiesi ve

residue c ar?tlwaf'?)'? H@Ee @rim?f Rdhash i raeregireferablys2% obthd vdginal tapeleagthor

seni conductToe dielgties A m t.he wafer or
material and t %te?mgggégeqngaﬁé @geful%'ﬂ‘{é beg{agﬁ?m‘i %@'% LIWBEFQ'BS Fr&%r in

order to Idfe ‘f' ‘(ﬁé?%‘?af&ﬁ”?%‘ﬂ'%@ﬁmcﬁfﬁ% 100% modul us (20C) of the adhesive
IS generally 10 kglcn2 or less, and preferably fromO0.5 to 8 kg/crn2 .

The gel g.bent therein as determ ned by imersing in toluene (20C) for 24
hours is uslSIFRSIE SEENgth ghthe ayasperaeaie adinséfedrpbbithé peset. u‘ilentl@n l€ss than

55% b bh 6h " |
y weig eramﬁ ofPthan DHQ@QD%@%@PA&BI@?O%&%'? 5%\9’?@% g '\P,\g':egr abl yan

t he degr eesp%agq swel 1'in
from 25 to 15188 ek @fPE@?%@@%Uﬁé@WWWeSMt .nvlaammmasznt

i nventi on bawrabify poRERERIbr2ME IRBA pr‘é@éb\éﬁ@tée%@dndh%ﬁw%&%%?t uring met hod

known in tggm%onductor rgfgpe%rrﬁétenglg € base

The tensile strength and the elongation are measured by using a dynamometer using
samples being 5.0 cm long and 20 mm wide. The speed at which the tests are
performed is 300 mm/min at room temperature and 50% relative humidity. The
efongation percentage is calculated as follows:

elongation = (Iength at time of breaking - original length)/(original length)
x 100%.

The force measurement at this point is described as the tensile strength of the tape.

Thus, the test methods for the tensile strength and the elongation are based on ASTM
D1000.

The water-permeable adhesive tape of the present invention has generally an
adhesive strength of less than 20 N/20 mm, preferably 0.15 to 10 N/20 mm on an Si-
wafer under the conditions of room temperature and 50% relative humidity, 180°
peeling adhesion and a peeling speed of 300 mm/min (according to ASTM D1000). If
the adhesive is light-sensitive, i.e. it can be cured by light irradiation, or if it is heat-
sensitive, i.e. it can be released by heat, the adhesion strength is generally less than

20 N/20 mm, preferably 0.15 to 10 N/20 mm before the light or heat treatment and
typically less than 2 N/20 mm after said treatment.




possessing perforations and having a cavity ratio of 3.0 to 90% i s provided
first, it is, however, also possible to provide the perforations Bf?eng %04
step of coating the base filmwth the adhesive. The adhesive can be -
coated directly onto the base film materialpo Alternatively, the adhesive
coating can be' perfornmed by a transfer coating process whereby the
adhesive is firstly coated onto a rel ease coated process material. After a
possi bl e carrier solvent has been renoved by drying, the adhesive is then

| am nat ed se,.fi] The coating process can be perfornmed by any
exi sti ng 3@%@’." ‘Iﬁ%%r‘r&%ﬁ%‘?“ ﬁ@ewaﬁ%p@m%dem evithoblererat iottie fOGAVMG ©

coating, cex&mplesspll®artsEeabhRg bydl ating, extrusion and ot her
i ndustrially appli ed®coati ng met I‘ngd%gﬁgy be 0 7 SEP 2004 9 used.

Furt hernore, adhesive cal endaring can al so be enployed in order to coat the
adhesi ve OEkaTplrL-E1 base film Preferably, it is possible to elongate the
wat er - per neabl e adhesi ve tape of the present invention although el ongation
is not always required in the processing of sem conductor wafers and/or

sem conducAr% rry | at Ed materials. Preferably, the elongation value is nore
than 10% 'nore E‘F@P PP FOIBusEO tMepats of armberyipeogoneéh 30 P &longat i on
of the tap#astaizebandssf f.or ess of picking up the chips from the
adhesi ve %e afe tor ? ﬁ _ Esccﬁﬁgérgg%®g®§.agﬁﬁ’gwlagﬁgﬁtleg oft preg gifaes ot 60 um
wat er - per MK PEOCEER iagnin atthimkness bhes preasdivak Wé?mr%élafko't? m?@ﬂeesr %l dopegore

e SiTe :

than 0.1 NhaR I e than 0.3 N 20 mm
strength %Eﬁ t (gjc’)m%ir\;‘a%ﬁ?{ S@ﬂ%m U%B%M%Wawmc@mpesm of helypropsent
i nvent i onlR@RP hayingdades, thd sherbang feth rfﬁfb‘? i.ng_senicanduct or
waf er s anﬂéﬁéraﬁéﬁ%%’ig“ﬁé%r rel?t?%ld rra(fg%ji gteeH Rl el ?%t'os&@% and
t he el ong,aéti1 on ar e neastret™y MgFagvas miaatedent thiscowingstergdtan seimng 5. 0
cm | ong aRdneventapaifoieprodBssind eeghicindybi ts ar rformed is 300
mm i at g éleg%ﬁrgiur e aﬁ%) 50%% rgp?‘%of\b}/g? g’mﬁ-ﬁqgttﬁ{)e ?ﬁ%wg‘gla&ﬁﬁﬁﬁ on
per cent age | ;ﬂ:ﬁ Eié tiMa 81 &N )Jgrgation of 55% in machine direction (length

direction) and a tensile strength of 16 N/20 mm and an elongation of 70% in cross

direction (transverse direction). -

Example 2

An acrylic adhesive comprising 100 parts of an acrylic copolymer, 30 parts of a

plasticizer and 10 parts of a crosslinking agent was coated on one surface of a 50 ym
thick process liner in a thickness of 15 HmM and was then dried for 3 minutes at 100°C.
Immediately after drying, a 200 pm thick non-woven sheet composed of polypropylene
fibers and having holes, the sheet being further perforated with cavity ratio of 50% of
perforations of 0.1 to 0.3 mm in size, was laminated onto this coating to obtain a thin
adhesive tape for processing semiconductor wafers. This tape showed a tensile
strength of 18 N/ 20 mm and an elongation of 110% in machine direction and a tensile
strength of 15 N/20 mm and an elongation of 125% in cross direction.

Reference
Example 3

An acrylic adhesive comprising 100 parts of an acrylic copolymer, 30 parts of a
plasticizer and 10 parts of a crosslinking agent was coated on one surface of an EVA
(9% vinyl content)/polyethylene = 30/70 wt.% film in & thickness of 15 um and was
then dried for 3 minutes at 100°C. Immediately after coating, the prepared adhesive
tape was perforated with square holes of 0.04 mm?in areain a regular pattern pitch




el ongation (length at tinme of breaking - original |length)/(original |ength)
X 100% The force neasurenment at this point is described as the t hi I5E 2004
strength of the tape. Thus, the test nethods for the tensile strength and
the el ongation are based on ASTM D 1000. The wat er- perneabl e adhesi ve tape
of the present invention has generally an 1a}d;hesive strength of |ess than

20 V20 mm preferably 0.15 to 10 NN20 mmon an Si- wafer under the
conditions of roomtenperature and 50% relative humdity, 180 peeling

adhesi on andiSi@sedfiinysindeth nfacBRe a7 Bigds ' o ASTM DI100Q). | f
the adhesivg dC%SLi.hggt - sensj t{' ve, i.e. it caﬁﬁ’%@a@gﬁgb{ﬂ}" ?P(ﬁyﬂ“eﬁlﬁfﬁg%(?@aﬁofon,
or if it istheatsnd&ReYigGngctor W@ferﬁt(S@%Elgmenplﬁasmpemhmatémegﬂjg%ﬂ'hon
strength i sobROBVZD inyn heSS i referably 0.15 to 10 mm
before the Light or heat t?tgat 8R59%69?W%&’W%&T%§“%@ fengiootremgthf t er
sai d treat n'éht.lvéaﬂmﬂsemdzamfor@eﬁmm@fBﬁ%ﬁﬂ@oés@(@e%fn | s described in nore
detail with reference to the follow ng exanples. " parts are parts by
wei ght . ExakplesenceAn acrylic adhesive conprising 100 parts of an acrylic
copol yner, Boamplt4 of a plasticizer and 10 parts of a crosslinking agent
was coated on one surface of a 50 pm thick process liner in a thickness of
15 pmand was then dried for 3 mnutes at 100C. |Imediately after drying,

a 200 pm t PreEcri@na SR &t}ﬁgﬁ - sed of pol ypropyl ene fibers having
hol es, thelﬁ)iahq%er_? beiq?g furt erS"ﬁp;igﬁglpgﬂ&?fﬁﬁtaﬁW C eepalymer, 830 pards oB9% of
perforatio Fizer and 60 pads wisionosslinRingRent wal : o.this coating to
obtain a t@%yilngpgbqﬁéﬁ/tﬁ t’ag@y{or ﬁpib%oc%ssion% semeg%g&él?@?ﬁe %ea;{%ae s‘?cfoéﬁﬁggt ape
showed a tte'&?j{ ST EAGY =Y e85 NP Orivh %4 i éma idmgat iodr 5qim hRbvias
machi ne di dried o 8mgihites@it OOE O TphniRfh ile strength of 16 N/ 20 mm
and an el opgatj.on of 70%in cross  directi %’Kt"f@f@ﬁ?ogr@é PPa@q afiesive
_ ‘ periorated with circular holes of 0.2 mm?in area in a staggered arrangement

P!tch_ distance of 1 mm between each hole to obtain an adhesive tape for processing

semiconductor wafers (see Figure 2). This tape showed a tensile strength of 15 N/20

mim and an elongation of 50% in machine direction and a tensile strength of 12 N/20

mm and an elongation of 60% in cross direction,.

. Reference
- Example 5

| An acrylic copolymer, a urethane oligomer as a photopolymerizable compound and a
photopolymerization initiator were coated on one surface of an EVA (9% viny!
content)/polyethylene = 30/70 wt. % film in a thickness of 10 Hm and was then dried for
3 minutes at 100°C (see EP-A-0 157 508). Immediately after coating, the prepared -
adhesive tape was perforated with circular holes of 0,13 mm? in area in a staggered
arrange.ment pitch distance of 1 mm between each hole to obtain an adhesive tape for
processing semiconductor wafers (see Figure 3). This tape showed a tensile strength
of 15 N/20 mm and an elongation of 55% in machine direction and tensile strength of
14 N/20 mim and an elongation of 70% in cross direction.

Comparative Example 1

As the Comparative Example a standard PVC film having a thickness of 70 pm and
acrylic adhesive (thickness 10 km) which is generally used for processing silicone
waters using rotary diamond blade technology was prepared.

The results are summarized in Table | below,




Exanpl e 2 An acrylic adhesive conprising 100 parts of an acrylic copol
30 parts of a plasticizer and 10 parts of a crosslinking agent (S}élPeQB[]l,
on one surface of a 50 pm thick process liner in a thickness of 15 pm and

was -then dried for 3 mnutes at 100C. |Inmediately after drying, a 200 pm
thi ck non-woven sheet conposed of polypropylene fibers and having holes,

the sheet being further perforated with cavity ratio of 50% of
perforations of 0.1 to 0.3 nmin size, was lam nated onto this coating to

obtain a thin adhesive tape for proceSS| ng sem conductor wafers. This tape
nd an el ongation of 110%in

showed a tensile striengtin oTr" I8 N éuo....mj
machi ne direction g a tlensi{Be st@erﬂth af .15 N 20 nm and an el ongati on
of 125% i n cross dijrsgcti gn. Refierend&d XiExanpl e 3 An acrylic adhesive
conprising 100 partgjjof dn agrylifc {cqpql yngr, 30 parts of a plasticizer
and 10 parts of a ¢ro sslifnki ng| agentl yas dqoated on one surface of an EVA
(9% vi nyl content) | yethyl eneéz 0/, 7((%.%fi Imin a thickness of 15 pm
and was then drie#icc or 3.m hujescat [1QEC. || nedi ately after coating, the
prepar ed adhesive Q)eg\ié:‘§§)e g)g t ¢d @HJI; square holes of 0.04 m® in
area in a regul ar 1815%12‘% chi;0~Y $EP=2004 11 O distance of 1 mmin both
machi ne and cross fr{ections +-55 68 an12n fdhesive tape for processing
sem conduct or waf ef s| (segFi g@'e 1 %ﬁg\s& ape showed a tensile strength
of 20 N 20 mm and pn| £l ofigat ‘Oh pf |'B0% Bnihachi ne direction and a tensile
strength of 1 7 N 2P=nigps andl ah el pnpgtEpn of 710%in cross direction.
Ref erence Exanpge 4_§rgq‘>éryll ﬁtem J@ﬁorrprisi ng 100 parts of an acrylic
copol yner, 30 pagt%’o ga‘apl asit er F110 parts of a crosslinking agent
was coated on ong : A AR | ( nyl content)/ pol yethyl ene = 30/ 70
% filmin a t‘ﬁl sy {194 fand VLR
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then dried for 3 mnutes at 100C. Imredi ately after coating, the prepared
.adhesive tape was perforated with circular holes of 0.2 nmm2 in ar@q SEPag0j4
staggered arrangenent pitch distance of 1 nm between each hole to obtain
an adhesi ve tape for processing sem conductor wafers (see Figure 2). This
t ape showed a tensile strength of 15 NI20 nm and an el ongati on of 50%in
machi ne direction and a tensile strength of 12 V20 mm and an el ongati on
of 60%in cross direction. Reference Exanple 5 An acrylic copolyner, a

ur et hane ol 4 r._as a photopol yneri zabl e conpound and a

phot opol yrreijggrgﬁogﬁum‘?rﬁ?qﬁ?%%”%Gfém@tﬁapé&Z) omaBéncsiesf BeehMded o Fé@b( 9%

vi nyl  contlentadhpeivy VIf ER8mpkes %-f | i.n t hi ckness o pm and
was t hen drd'u?ﬁ’m{ or ?ﬁé'_nut espat %%gé%n%%ee/tébb%ﬂagvelgﬁa%@)aﬂd Wasdint el y
after coating 't REMFPEFIRSHFINGA kssi heam eqebinedwitethearaéadicropt Jiyfl " cul ar
hol es of O.dianetnﬂoﬂtne%@a-étgfgoghpggered arrangenent pitch distahce of 1
nm bet ween each hole to oi)t aln an adhesive tape for processing

sem conductor wafers (see Figure 3). This tape showed a tensile strength

of 15 N 20 Afier auttihd2abh ' 90 N hine direction and tensile
strength of 14 N/ggo nm anc lg%gﬁ%srt\egdg'ﬁivbw%?ﬁ?"?ﬁ'%”iaﬂe-%w siifaesct i on.

Conpar at i vEEIANTdNe chip. chiredamnagea dataichraefbtemales the &andar @%\(ﬁ fil m having
a t hi cknessomthmiffatipin and acrylic adhesive (thickness 10 p'% [8Rdi s
generally used for processing silicone wafers using rotary di anond bl ade
technol ogy was prepared. The results are sunmarized in Table | below. 0 7
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Dicing equipment: made by Synova

Dicing speed: 50 mm/s

Laser diameter: 50 pm

Laser wavelength: 1064 nm

Water jet pressure: 40 MPa (400 bar)
Chip size: 3 mm x 3 mm

Wafer size: 13.7 ¢cm (5 inch)

The base film itself was not damaged by the laser beam in Examples 1to 5in
accordance with the present invention when the tapes were directly irradiated.
Furthermore, the thin adhesive sheets in accordance with Examples 1 to 5 were not
deteriorated by the water jet even at a pressure of 40 MPa (400 bar). The fibers of the
non-woven base film {(Examples 1 and 2) do not represent an abstacle to the water jet
because the fiber diameter (20 pm) is much smaller than the water jet. Moreover, the
heat of the molten silicon did not cut the adhesive tapes in accordance with the
present invention. Furthermore, all water was drained through the perforations of the
base film and the semiconductor wafer was not at all detached from the adhesive
t:flpe. Moreover, the backside of the semiconductor wafer was not contaminated with
silicon particles after the cutting. As a result, a clean cut of the wafer could be
observed from the top side as well as from the backside thereof with no chipping and
no silicon particles attached to the cut, During the processing no chip-fly was
observed, and g very straight cut could be obtained. In a consecutive step, the
processed semiconductor wafer bonded to the adhesive tape was evaluated in terms




A sem conduct or wafer having a diameter of 12.7 cm (5 inches) was bonded to
each thin adhesive tape of Exanples | to 5 and the Conparative Ex&&olsi&and
‘was then cut into elenent chips using a | aser beam conbined with e 2004
mcrojet, with a dianmeter of the water let of 50 pm After cutting, each
exanple was tested in view O filmdanf#de, cutting surface condition of

t he chip, chip damage, detachnent between the tape and the wafer and

contam nation. ,Dicin LgQl A gQm Dici ng equi pnent: nade by Synova Dicing
speed: 50 nm's Laser dianeter- 50 pm Laser wavel ength: 1064 nm Waterj et
pressure- 40 MPa (400 bar) Chip size: 3 mMqMmx 3 mm Wafer size- 13.7 cm (5

i nch) The 2%&55; filmitself was not damaged by the | aser beamin Exanples |
to5in a steatctebility. TR GoRG R i i n_t tapes were directly
i rradiat edcou!ﬁ%%t her ):el,n i ﬁagl&fi%@?}sé:a\?{eohgﬁgﬁ{?@s ?@5‘38#&%@%& h
Exanples 1 10 5 WP MEEMawbionihaastnenye tape. wat erj et  even at a pressure

of 40 MPa (400 bar). The fibers of the non-woven base film (Exanples 1

and 2) do resept ap obstacle to the waterjet because the fiber
di amet er (Q@MSWY"E%BW@#&WPW&&@W%@ Watmpardtiee ExAbpleamess uddig, heat of

th | t enths digi odb gk t ' [ dar th th
Pr Ss gﬁt ?zgggbﬁgﬁgéﬁﬁr t@grrg)? éastegﬁ?élﬂmg?@??ﬁ%gﬂﬁﬁi% ‘hgtﬁgﬁzﬂ?{iﬁfgga’%ﬁg ©

per f or ati ons Badaesive lapa detactasl itselfiromratucidihe vaf IRiwiaso 89, 1at al |

det ached f monattdithead i . t backsi de of the
seni conduc\;vggc%/'\gg%r %gftﬁgtcut%%?'grtnyﬁgfg%g%\%@ﬁ?ﬁ‘?i Eﬁ%’iﬁ%" P fedacdwneritt er t he
)

cutting. AS Py theyfagt iahthe watepfet phshadadan thowlatbrlegen abegr ved fromthe

top side awesalrés. a%s 4 cOMdNENRAHES i f,.Wth no chipping and no
silicon paphicles a]ttache%q to the gggs.'&%%ﬁ‘%ﬁfem?@?ﬁ'?'%\%@Cﬁ’gt%n%thﬁp-f ly
WaS olten silicon particles. Furthermore, if a flat support was adhered below the

adhesive tape in order to support the wafer and the tape during the dicing process, g
detachment was still observed causing contamination and eventually also further
damaging of the chip sides (chipping).




observed, and a very straight cut could be obtained. In a consecutive step,

the - processed sem conductor wafer bonded to the adhesive tape wasf 2
‘eval uated in ternms O 7 SEP 2004 14 of its stretchability. The erongazi§§F 004
per f or med honobgenous and the processed chips could be properly renoved
fromthe adhesive tape. However, when theoadhesive tape according to

Conpar ative Exanple | was used in thel@icing process using the |aser beam
conbined with the water mcrojet, it was observed that the adhesive tape
detached itself fromaround the cut between 0.5 to 9 nmmat either side of
the cut even at a |low pressure of the water jet. This detachnment was

caused by the fact that the water jet pushed down the wafer even at |ow

pressurets%Mﬁ% a-consequence, the backside of the el enent chips were
contam nated " with nolten silicon particles- Furthernore, if a flat support

was adhered bel ow the adhesive tape in order to support the wafer and the
tape during the dicing process, a detachnent was still observed causing
contam nation and eventually al so. further damaging of the chip sides
(chipping). B 7 SEP 2004 15 O CLAIMS 1. A water-perneabl e adhesive tape for

processi ng sem conductor wafers and/or sem conductor related material s,
perforations and has a

conprising a ase filmyhic 0ssesses ]
cavity ?'ati voﬁ%?%eﬁﬁg@g% a%”&n%hg@lp PECGRSEING aSernigoprducias wafesh sarwiies i ed

on one sur f asseniobnduntorhvelted iraterial, cﬁi’@}ﬁ_@iﬁé%ﬂ&%ﬁ BREBLSe Wﬁrp défp&s@ggses

according t J , erein the base film conprises a sy IC resin or
a non mvenoeégﬁ)?%@n]sff Wvét”%l?r%%ﬁ?eg%%hé@ﬁive tape according to claim
| or 2, wheran adtidsivesiattiaohg!pRfioratiehé BplddBtrone sddRB S iWadsQid: 0 ™2 -

2. The water-permeable adhesive fape according to claim 1, wherein the base fim
comprises a synthetic resin or a non-woven fabric.

3. The water-permeable adhesive tape according fo claim 1 or 2, wherein the size of the
parforations Is from 0.001 10 3.0 mm2

4. The water-permeable adhesive tape according fo any of claims 1 to 3, wherein the
adhesive comprises a rubber- or acrylic-based adhesive,

5. The water-permeable adhesive tape according to any of claims 1 1o 4, wherein the
adhesive is pressure-sensitive, lighi-sensitive and/or heat-sensifive.

6. The water-permeable adhesive tape according fo any of claims 1 ta 5, having an
elongation of more than 10%. ‘ |

7. The water-permeable adhesive tape according fo any of dlalms 1 to 6, having a
tensile strength of more than 0.1 N/20 mm.

8. The water-permeable adhesive tape according to any of claims 1 {o 7, having an
‘adhesive strength of 6.15 to 10 N/20 mm.

9. Use of the water-permeable adhesive tape according to claim 1 for processing
semiconductor wafers and/or semiconducior related materials.




4- The wat er - pernmeabl e adhesi ve tape according to any of clains 1 to 3,

Wwherein the adhesive conprises a rubber- or acrylic-based adhesi\\ll\ﬁg §1ERT?§U4
r

wat er - per neabl e adhesive tape according to any of clains 1 to 4,

the adhesive is pressure-sensitive, light-sensitive and/or heat-sensitive.
6. The wat er - per neabl e adhesive tape at®ording to any of clainms 1 to 5,
havi ng an elongation of nore than 10% 7. The water-perneabl e adhesi ve
tape according to any of clainms | to 6, having a tensile strength of nore
than 0.1 NVN2o0 nm 8. The mater-pgk§$ﬁ€% adhesi ve tape according to any of
clainms 1 to 7, having an adhesiv é?ﬁ of 0.15 to 10 V20 mm 9. Use
of the water perneabl e adhesive tape according to claim | for processing
sem conduct or wafers and/ or sem conductor related materials. 0 7 SEP 2004
16 ABSTRACT WATER- PERNEREER-NERMSABL EAABHESVETAREt i nvention relates to
a wat er - per meabl e adhesi ve tape for processing sem conductor wafers and/or
sem conduct or rel ated naterials conprising at |east one base filmand an

adhesi ve,, wherein,said | east one base fil m possesses perforations and
has a ca\'yp?yr‘?sﬁr\t@‘@f‘“@ '@’act%? gawateripemraable gihenealbipe dbeskygng ape is in

parti cul asmicdntilietel ®afefs asti/ écﬁﬁ‘n andsor _sem conduct or
rel at ed Hat erials using ? agﬂeér&%]ec E@g%&[ﬁh’b ea?s AREEING at least one

ase film and an adheswe wherein said at least one base film possesses perforations
and has a cavity ratio of 3.0 to 90%. The water-permeable adhesive tape is in particular

suitable for dicing semiconductor wafers and/or semiconductor related materials using
laser technology.

Figure : NONE




