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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 related 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




hol e shape may be irregular as in the case of the fiber- flber |nt?kst|ces

of fiber- containing base materials. The perforations may al so be 7 r oLl 22004
square, triangular, rhonbic or star-like in shape. The size of the
perforations (hole size) as neasured by mcroscope is usually < 3.2 mg,
preferably 0.001 to 3.2 mm®2, nore prefdably 0.1 to 2.0 mm®, nost
preferably 0.2 to 1.1 nmm2. If the holes are circular in shape, the hole

size may be c?hffeéo i eferably 0.17
to 0.80 mm lﬁfﬁiﬁ)@?ﬁ%{%@?ﬁ&@%@%%he&% g%%rﬁ%\% ﬂLﬁﬁ%@Eor a{gﬁ'gﬁws are
square, t PPAYRRMthe taF@raﬂdefhﬁth Chip OghiEpeN tbﬁéihﬁbhwcbﬂz?é\”w@tldm‘ rgoréen as the
030 to 130 sow CERRCUIE P Ak pnishl HRER it BRI RoRRRe S hey s

pr ef er abl Qemp@flph@ﬁthﬁdepe)wm Mrésthmng between the bass fiiblapd 3@0add@EivE0 700, 000
hol es| n2. tdheyiRgheo EQTHhEYiHe r&?rﬁdﬁl (fftcgguéﬁ.ﬁ@%fatﬁhé gmlﬂlﬁ%g!%ﬂ nce in

| ength direction and transver er- “""qdhesi ve
tape of t Méesribebase filmeantdimnartifical pederalions, thet Gavityfatia lstmefe%l%atd the

cavity ra (JE J oor, and .0 SEP
2004 5 delbg?ﬁ hg)tn% g‘se?e %Eﬁ? We&érﬁ%h ﬁo%r%&eégﬁﬁgéﬁbé/ ° Z{bgssiﬁa? de E%Wtyam nati on
ener gi ng rdlietisdendadizomdpehaladize hed te pledengiigdies . On t he ot her hand, a
cavity ratio of nore than 90% can result in a poor nechanical strength of
the tape, snoothness deterioration of the tape and poor anchoring between
t he base fil| m eavily tdie -agholessized x (holb desity) & YO0%! i 0 descri bes the proportion
of cavities or perforations in the base film \Wen the base filmcontains
artificial perforations, the cavity ratio is preferably 3 to 60% nore
preferablfa mmoumw@vematepal@bmpa@hgf itzYs tscerbiieyed as thbbasecmaerial he cavity

R e e S R R A M A S
conpri si neaMity baliods dscideghirameice wsighte tHII-aﬁ@'I-—WBVQIT inalerial pehenicarebttieratio i s

pref er abl MBHQQIE %’er’%&%ﬁ%{gﬁ%&%é%?%@&%%g%%w%nma{%nﬁl % Ehgl s case, the cavity

ratio i s deci non-woven material per unit area,
the nmaterial -density and the thickness of the non-woven material so that

cavity rati o el BL @kighPBr MAYER MRAEHR bePSli 4BhY(ALER) | (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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If necessary, a muitifunctional monomer can be added into the adhesive as g

crosslinking agent. Examples of the crosslinking agent inciude hexan-diol-di-

(meth)acrylate, (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 total 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
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adhesi ve. Exapplrels, ijhtautle @qrﬁ@ﬁ@ﬁpd&urid@%hé‘%néﬁp%ﬁ&%o HfB%Bé?C,&g la te,

trimet hyl tr acr e t et r amet hyl ol
tetr ams%/hacr y?eﬁ Hﬁ%’ﬂfi%aﬁ[h ﬂé’ Qe pr gEides tlver ngfy(MﬂFe deteils regardimgse.  The

amount of hg’(éSphmhvmaﬂmélaz@t@Igepﬁﬂmgwgpl;@a!g}eggg ally in the range of
from5 to 500 parts by weight, preferably 70 to 150 parts per 100 parts by

wei ght of the base polynmer. Mreover, in this case, a phot opoI ynerization

i nitiator Ifihe adhesivench hdﬁdsenﬁmﬁélmr%%w@fthé B@hémééa?ﬂltd%t 5{1 dey q(ﬁtagphenone

conpounds EJH\%H g} ét ¥] I et hoxy) pheny ydr oxy- 2-prop 5‘3 ,

net hoxy acet opﬁengﬁ) M %%&% %@@W Of 'ﬂﬁﬂé’ﬁ?FheldéP@rTéle ﬁ.mﬂml ne

et her conpdlitags bstredendse bﬁmﬂeﬁ@se aidwib s@ﬁwhﬁhd@di&l‘v@cﬁ&zd?'s@ﬁn PBH&?E et her,
ve

ketal co sul chl ori de conpound oxi me
corrpoundgp%n eﬁ%gﬂgﬁgﬁgai ﬂd’s')m?@ﬁ‘él’?fe”e@ %@%h‘ﬁﬂ)iﬂﬁd@ﬂ@&nme used
al one or dbehlowing. e&ﬂshénemnihesumsteer@’i Biréduce@d ExainPlls Bf thle'bq{m:nﬁ g&éﬂtt Ive
adhesi ve dh8udéa glomﬁﬁd)z\:@eq]?ﬁom%e decomposmg?ype and the microcapsule 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.




| f the adhesive is a heat-sensitive adhesive, the adhesive can contain a
so-called heat blow ng conponent. The bl owi ng occurs as a result .of
heating the tape. The bonding surface between the adhesive tape 8nd SBR 2004
sem conductor wafer or sem conductor related material is decreased due to
a process referred to as pebbling resulting from the bl ow ng. Thus, the
adhesion strength is reduced. Exanpl es of,the bl ow ng agent include a
bl'owi ng agent fromthe deconposing type 5%8 the m crocapsul e type. Further
i nformation concerning a heat-sensitive adhesive are, e.g. provided in
EP- A- 0523505. If necessary, the adhesive properties of the adhesive can be
controlled by, for exanple, blending any appropriate tackifier such as
terpene resins (e.g., a-pinene polyner, p-pinene polyner, diterpene
pol yner, a-pr ROGNO olyner), . hydrocarbon resins (e.g., aliphatic
resin, ar onaigéﬁiigggg eg%iscigﬁa%%éq'aﬁgﬁfﬁfij'@%d 5 Wéle)cﬁsswgfﬂaisthe adhesive
cumar one- i dege - I %,st g, hf Mife i af 8%/¥2 Canyberut qompletelyodurnd yiak
resins in ?{ﬂg %%gﬁ’u %\é GRES PU ey walsariet 8@ tht theevatdihpsineabiing of
further be cORtroFt&dilbePERRIIMeOHANEe. appr opri ate softeni ng agent such as
i ght pol yi sobutyl ene as a bl ending conponent

a |l ow rmlecullar%}me _
correspondi ng' & BN&Si¥e Nos gerisuallyladhiekrasd o&lepﬁﬂﬁﬁ%b@yﬁﬁhéf?e‘?erg%gb 35 3’10 af en_(il_ihng
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conponent ¢ as i -B-A type bl ock po
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pi gnents,  anfi’O48-nk thegbiokresois lstsathih BZed, SuffitiBeIdRALias ‘§l‘?’er¥é1rt e@gg{qpbﬂ?ﬁg

necessary. @bisP hesiye daes not contain p
i s not nece%%arI t_k%?{atéﬁg%égﬁg%me E‘E&%Sé;é%@‘?af?éﬁfa@ﬁ@@immt ispomstblé eyt

adhesi ve caf BEUetEbEGIiPeve epidda cambe tdimed Bh @050 B mb@&n}c%ﬁﬁr beam or
t he water jWfﬁm’rﬁtﬁ\ﬁkoﬁ&l%td%r&%a%ﬁ%?ge!ri%ﬁ of the adhesive WT1Ye of no
i npor t ance. ‘Qgeeﬁagdh sive has general 'y & t HI'YEHEYE 13 frasm therwaier 800 pm
preferably from 3ibhsdmterbrrmioaenqsbeibledb byt (Be bahakR@ 188 PR 1R4€
preferably BHetwatdO prugaost preferably 5 to 70 pm If ‘the thickness is’

| ess than 3 pm suffi:ci ent adhesion strength may not be obtained. On the

ot her hand,Tlif the thickness is greater than 300 pm it is possible that
. 1he 100% modulus (20°C) of the adhesive is generally 10 kg/om? or less, and

It

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




an undesirabl e adhesi ve residue can be formed on the backside of the

sem conductor wafer or semiconductor related material after renovi 8g7 t$ER 2004
tape fromthe wafer or material and the water beam nay not be able to cut

t he adhesive layer in order to let the water go through. The 100% nodul us
(200 of the adhesive is generally 10 glcnm2 or less, and preferably from
0.5to 8 kg/crn2 . The gel content therein as determned by imersing in

t ol uene (20 4 hours,is usually |ess than 55% by wei ght, preferably
fromo0.5 @eldf'eg{s“”%‘ﬁgﬂorg‘s%hﬁw’%?’ﬁmﬁmsﬁé” s epefieresin grder aneddbiHe | ess

t han 55% byadieisyktonto edatd@mdegree of gel swelling is generally at |east
20 tinmes and preferably from25 to 80 tines. The water-perneabl e adhesi ve
tape of the present invention can be prepared by any conventional tape

f act ur i Prgfarebindti ' -WatBr- : N
manuf act ur i Prgfaratindtis ko ssile tdelbhaté e watBr @&H\%‘éﬁﬂe adb@%yeg@fsg Og'lﬂ@onﬁr%s%‘ﬁ ovi ded

possessi ng . foration nd having a cavity ratio o
first, it 'i'g\?én“ﬂg\ﬁ&b%?‘ ei?r@at'%§§f3b¢|éfaf%reﬁﬂm iidhe procpssirfgmfat i ons after the
step of coatemigpridoetobagRrs éndléﬂs\é&rﬁébnhi?@to%rh‘?éd NM%teriEIQeP?QFr%EIyYﬁgcan be

Y,

coat ed di req%_@/t.ont o the base filmmaterial. ternative adhesi ve
coating carr B¥AIRRVRIYE paRomsIhan 19%TaererprefeeablnP% pﬂbees‘ginahepsael@yi?mhe
adhesi ve i SThkigl@idation eptheth f terial. After a
possi bl e c(ay{l'r i &?dsol vent hggﬂ%%el?]e ?%ﬁ@mhggﬁﬁg% %&?&ﬁﬁﬁipgtﬁ%@%&% t hen

| ami nat ed Ont 8°tSvedaReaker tha diging Prasass-ng process can be performed by any
exi sting coating nmethod. For exanple, reverse roll coating, gravure
coating, cyttain.spra coating, die coating, extrusion and ot her

i ndustri al Wei‘?fb‘i”? éHe'{QﬁBPf the waiarthsHBeahly adhesivetaiSEST tHO Prbsntuneshiion is

Fur t her nor genadhesiorethaabandas g ' In erder to coat the
adhesi ve ong%n igjg base film Pr ef'epggl%ﬁ?'ys@?gﬁgggg’gyg?Enn?'o!?&\egﬂ@%{'ﬁe t he

wat er - per mg Lidresmal the watespetmaabiy adhesive tapaveithe pesaitirvenydn glagngat i on
i's not al waysasiythrbkearidibrichewidPS88sIsig é&nicctﬁﬁm;tﬁpxpgfg&t pef ers and/or
y, the e

sem conducggr;'icgellg#ed terials. Preferabl ongation value is nore
than 10% nore f -1 e)‘?%%%?- the original tape length. The el ongation
of the tape may be useful for the process of picking up the chips from

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.




t he adhesive tape after the dicing process. The tensile strength of the

wat er - per neabl e adhesi ve tape of the present invention is generalhy7rgFP32mM
than 0.1 NV20 mm preferably nore than 0.3 NN20 nm If the tensile -
strength is too small, the water-perneabl hesi ve tape of the present

i nvention may be easily broken and/or cut when processing sem conduct or

waf ers and/or sem conductor related materials. The tensile strength and

the el ongation are neasured by using a dynanoneter using sanples being 5.0

cmlong an i de. .. The eed at which the tests are perforned is 300
v nin- at ?8%%“%&1}@”@&59@,9%5 C5B%4 innare detail withdefeyendee thelfemdhd on

per cent ageekamplakc il aed 228 phek| * ongation (length at tinme of breaking
- original |engt h)/(?%i gi naIp ﬁer?g}ﬁ%lgﬁé'( 100% The force nmeasurenent at this

point is described as the tensile strength of the tape. Thus, the test

met hods f ogxaheid gnsile strength and the elongation are based on ASTM D
1000. The wat er - per neabl e adhesi ve tape of the present invention has '
generally an adhesive strength of |less than 20 NN20 nm preferably 0.15 to
10 N 20 mm, waf er under the conditions of roomtenperature and 50%

: 958@[? Said' o , : .
relative humdety, tﬂ%’ve6@E]W'ﬁ@9amfb9$@mohardaaylpﬁ@jpmwn@pggq)aq{s @GP i min

(accor di nglasticher Mhd18MHs difs crbgﬁgrﬁﬁ{éfasé%?H/iégtclpzia%g@sgr?;ig;rlf;géofl & qu;lm;n ggn

be cured'B _Jight irradiation, of

rel eased %'Ckég'flc,esﬁ Weerddlaetbickness bENGjm hi5d G858 20 nm

pref er abl ymg]e@atﬁg a}tgr%% Eﬁfﬂff or e iJhe | i ght ﬁ%& i%gtﬁf?’e@t?@lgenstgtg@gy 8

t ypi cal | yﬁ{?essh t han ' P thigkinenrweamehee! compoSEPoRAOprRYichae

present i HY@Fthayind lolee ioe shedt baindRirg < Skai : ference to fhe

f ol L owi NgpeRSABAEST o Al g,)rarts, ar,g@g“;rts%rggbt%%&g%& %(Efghgf%tlolof%ﬁ%@;yl c

adhesi ve ,cg;irpr_ I Si g (16(508 tE" 1 Sigd, Was {Aminatedipoty this coshgerdtainta tain

plasti ci I[z)é@ﬂ eﬁfﬁ;ﬁrmc@ésm @émnupaopwa?&smrh%’%%p&g 558 Wtenlif Surface
g 20 mm and an elongation 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




thick process liner in a thickness of 15 pmand was then dried for_ 3
ninutes at 100C. |Imediately after drying, a 200 pmthick non-wovb? SEReR004
conposed of pol ypropylene fibers having holes, the sheet being further
perforated with a cavity ratio of 30% of perforations of 0.1 to 0.3 nmin
size, was lam nated- onto this coating to qlqtoai n a thin adhesive tape for
processi ng sem conductor wafers. This tape showed a tensile strength of 22
N 20 mm and an el ongation of 55%in machine direction (length direction)

d a tensi MSi@Gecidt mman bbth M=20i ' f 70%.in.
direction J | Dleeaing i trods ofeaRAR Shiflnl adeSE S o ng

direction ( erse direct

100 parts ophgdr%égﬁééfa%co@g%éo\yﬁ@f,rsééefp’&—igt@e 6j. Bhis pipaséHdaieh téﬁ‘éﬁé%@eﬁ@t’hts

of a crossl DhRE Ngzgennaa eﬁg?a - surface of a 50 pm thick process
liner in a thjckness of 15ﬁpm nﬁg‘&g?6?2°§’ﬂ "HRSHE @‘@Ctignﬁﬂ{ﬂ tensie strecgh

| rmedi at el yO'att 824G #igl am erDQation Uh70% ineRoRQieRisheet conposed of

pol ypropyl ene fibers and having holes, the sheet bei'ng further perforated
wi th cavit yRefgremeeof 50% of perforations of 0.1 to 0.3 nmin size, was

| ami nat ed orX@ampli4 coating to obtain a thin adhesive tape for processing
sem conductor wafers. This tape showed a tensile strength of 18 NN 20 nm

and an elongation of 110%in machine direction and a tensile strength

of . 15 N 20 aAmz@ng: i 25% i n cross direction. Reference

Exanpl e 3 An a_((??yl ?{?:h%lic}hey ﬁ%?%?@ﬁ% 0?@6 agRrk¢ sopstlyraar, &6 paitc otmpol yner

30 parts ofl3pticispaand ¢0 parts and ctOsiaking Rfenfwss lﬁéa?%égﬁh'd}% sdgent \AﬁE\?ﬁat ed
yet hy %

on one sur{gne; A % vinyl content)/polye ene = film
in athi ckgjesg;nggcﬁe%(gﬁé&xkge T AR Ot % e & a thickiness es 18t rh PG was
| mredi at el nesf dread fooatmingtestzh g OpPEPANAR: ' ape.was perforated with
square hol {%?e% Y é)ﬁ%a[l%? inareain a Fgéi %?%?gﬁ%qa{“@nthﬁRrgﬁaf?d?atﬁlﬁs“’?o04
11 0 di stance o 1 ‘Yot ArGHiHides ahe2anmd i atea eetistaggdred ebtzpigBmaRt
adhesi ve tRigh distancenot exhibRevsaTLaon fHGLAT rs (see Figure 1). This
t ape shom%rﬁjcgﬁnsi le strength of ZOHEI/EZt O%%ﬁ'aagée%ﬁ’% 05 HTeFeSE0% i n
machi ne di Facrr o ‘?f% PIFdgWErBn dittis tape showed a tensile strength of 15 N/20

mm 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%
content)/polyethylene = 30/70 wt. %
3 minutes at 100°C (see EP

vinyl

film in a thickness of 10 Hm and was then dried for
. -A-0 1567 508). immediately after coating, the prepared -
adhesive tape was perforated with circular holes of 0,13 mm? in area in a staggered

arrangement 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,




of 1 7 NN20 mmm and an el ongation of 710%in cross direction. Reference
Exanple 4 An acrylic adhesive conprising 100 parts of an acrylic cﬂp?ol&EnPeEﬂ[]l,
30 parts of a plasticizer and 10 parts of a crosslinking agent was coated
on one surface of an EVA (9%inyl content)/polyethylene = 30/70 wt. % film
in a thickness of 15 pmand was then dried for 3 mnutes at 100C.

| medi ately after coating, the prepared adhesive tape was perforated with
circular holes of 0.2 M2 in area in a staggered arrangenent pitch

di stance of 1 nm between each hole to obtain an adhesive tape for
( T € 2). This tape showed a tensile

processing sem corfayct or] Watfers i
strength of 15 N12d-=lnm gnd d&jelfon £rjon df 50%in machine direction and a
éensi{e stran?th ofgizEl:VZOI nzﬁinc ﬁQF!orgatiFn of 60@6intﬁross I
irection. Refereng gnpl ¢ 3 Anjadrylic jcopol yner, a urethane oligomner
as a photopolyneri%} |l e conp(ur% and [a| phdtopol ynerization initiator were
coated on one surf of A 0 i content)| pol yet hylene = 30/70
w.%filmin a thi¢kmess n hen dried for 3 mnutes at 100C
(see EP-A-0 157 508E] ) fte g@o ting, the prepared adhesive
t ape was perforatefis gﬁ& hol ¢ of 0.13 mMR in area in a staggered
arrangenent pitch gigt b each hole to obtain an adhesive
tape for processi Wi £ sx [see Figure 3). This tape showed
atensile strength =Bl 8| ongati on of 55%in machine
direction and tens 1 NEZ8] nm and an el ongation of 70%in
cross direction. gQ | fAsg) he Conparative Exanple a
standard PVC fil gy o] E pm and acrylic adhesive
(thickness 10 pn uke @ ff or processing silicone wafers
using rotary di aid y MBS |prepared. The results are
summari zed in TdHl @§w
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J mO 7 SEP 2004 13 A sem conductor wafer having a dianmeter of 12.7 cm (5
.inches) was bonded to each thin adhesive tape of Exanples | to 5 (updSERe2004
Conpar ati ve Exanple and was then cut into elenment chips using a | aser beam
conbined with the water mcrojet, with a dianeter of the water let of 50
pm After cutting, each exanple was ted48ed in view O filmdamage, cutting
surface condition of the chip, chip damage, detachnent between the tape
and the wafer and contam nation. ,Dicin LgQfl Al gQn Di ci ng equi pnent: made
by Synova q\%r‘ﬂ%oﬁ eczd: 50 mms Laser dianeter- 50 pm Laser wavel ength:
1064 nm W;‘%%_erj et g&* YA havmaediame o ob 2. cm@Biinchet zeas é’brﬁi@h’foﬁa Vaf er
si ze- 13. 7 levmgdbesine peiexh f4i | ot .da ed by the”l aser
oe g Bl T2 meki: ol Rl T Avenes rervihon ¢ he

beamin Exq:rrp]ngc? 'I to ﬁ'éiltﬁn ~accordance W
tapes were di I eCtPYeNt FiRE Linga laspupaanecorobieed WitetheiAleagliRRsd Girsgeet s in
accor dance didndteExfany Weser ttop5§ re not deteriorated by the watefjet even
at a pressure of 40 MPa %400 g)rl)f The fibers of the non-woven base film
(Exanmples 1 and 2) do not represent an obstacle to the waterjet because
the fiber ditaneittig, 36h | Il er than the water jet. Moreover,
the heat qf (%..e il ten,g?inl_uiﬂég)\%g g‘?séé dr@tv'e%?f tHdamngResutngtsyfaes i n
accor dance W1 ¢dnpeliig.eahip damege detachmenttbeerdwprge ta%le'an%ﬁd@ﬁ,?ﬁgfgugr ai ned
ucto

t hr ough t heomemimettighi ons of the base film and the sem con fer was
not at all detached fromthe adhesive tape. Mreover, the backside of the
sem conductor wafer was not contamnated with silicon particles after the

cutting. ABicmgresdiibrs:a cl ean cut of the wafer could be

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




observed fromthe top side as well as fromthe backside thereof with no
chipping and no silicon particles attached to the cut. During the
"processing no chip-fly was observed, and a very straight cut couI@7b§EP 2004
obtained. In a consecutive step, the processed sem conductor wafer bonded
to the adhesive tape was evaluated in érns 0 7 SEP 2004 14 of its
stretchability. The el ongation perfornmed honbgenous and the processed chips
coul d be properly renmoved fromthe adhesive tape. However, when the

adhesi ve tape according to Conparative Exanple | was used in the dicing
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 witastrachddity. STieelBhGABE pE | ow pressure of the water
jet. This detaghment . was caused b)F/) ﬁrg%}ﬁg{épﬁgﬁg?ustﬂ@%%fjweﬁﬁd ghirshed down
the wafer even at TRy 'HPEVRY g themdhgsivetapequence, the backsi de of the

el ement chips were contamnated wth nolten silicon particles-

Furt her nor iI.f_a flat support was adhered bel ow the adhesive tape in
order to sﬁ"S I\g}g%r, ‘P’ﬁ%” @O&raéﬁeawa iangeaceeigingde Compatatiee Exanplg IHACESS) ind

det achment theadicisd proke §osss j i.Aati on_and. eventual Iy al so
further d i rbgiofet he ¢ ?)%lé;s}%ggé Eﬁ'ﬁg@?ﬁwﬁt‘% walsEmicseiply it waso CLAI VB 1.

A wat er ape‘rngre t@ha?&ge%gﬂp:%ﬁ‘{%‘ﬁée ﬂ@iﬁchﬁr:bts_eﬁﬁbmgarlsmd lflelﬁdtlﬁél)t@éed/\gsﬁg S \Mc’::_rld{1 or
seni conducinar atr 66 FRLE! risj east .one base filmwhic
possesses gerfora&i ons aﬁgh a‘%ng?ggg\% P%S%F%&)th&w%‘?rdett d heodgtacimeerdn

adhesi ve not> HAPPAGY Yo fast thet thavatep st ipeshasidanmeths wafkege® it lblge base film

2. The wat@especsTeadh eomsdons) j to,cl.aim1, wherein the base
film co”%hiﬁ?egb% nthot | Cé?éﬁgﬁﬁ%&%}&%ﬁﬂ%%ﬁm s wereontainated

vt er - por nEXpTg \PEticigse Fastbemsiradl a iatsbipport waoadidreb@sGiL t he si ze
of the perdhesiat tapasn bidel IPMHoRNE WSesarfl tﬂ'g?ape during the dicing process, a
detachment was still observed causing contamination and eventually also further |
damaging of the chip sides (chipping).




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

Wwher-ei n. the adhesive conprises a rubber- or acrylic-based adhesiv .75{?&;{;%0
wat er - per neabl e adhesi ve tape according to any of clainms 1 to 4, ere 4
the adhesive is pressure-sensitive, light-sensitive and/or heat-sensitive.

6. The wat er - per neabl e adhesi ve tape according 'to any of clains 1 to 5,
havi ng an elongation of nore than 1094 57. The wat er- perneabl e adhesi ve
tape according to any of claims | to 6, having a tensile strength of nore
than 0.1 V2o mm 8. The water-perneabl e adhesive tape according to any of
claims 1 to 7, having an adhesive strength of 0.15 to 10 V20 mm 9. Use
of the water perneabl e adhesive tape according to claim | for processing

sem con% waf ers and/or sem conductor related materials. 0 7 SEP 2004
16 ABST TER- PERVEABLE ADHESI VE TAPE The present invention relates to
a wat er - per neabl e adhesi ve tape for processing sem conductor wafers and/or
sem conductor related materials conprising at | east one base filmand an
adhesi ve, wherein said at |east one base fil mpossesses perforations and
has a cavity ratio of 3.0 to 90% The wat er-perneabl e adhesive tape is in

particular suitable for dicing sem conductor wafers and/or sem conductor
rel at edq mat ex i ' | aser technol . Figure : NONE
1. A %%f-'ﬁ%hﬁgame Sdliesive pe ?‘%y processing semiconductor wafers and/or

semicondtctor 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 film.

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.






