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(57) ABSTRACT 

An adhesive tape having an adhesive layer formed on one 
side of a substrate layer, Which renders it possible to 
minimize the extent of development of chipping or frag 
mentation (nicks) or crack in chip When the silicon Wafer, to 
Which this tape is adhered, is cut into chips using a dicer. The 
adhesive layer of the tape has a storage modulus G‘ of 1 MPa 
or more at a temperature of 15 to 35° C., and preferably tan?) 
as represented by the ratio of a loss modulus G“ to the 
storage modulus G‘ is 0.05 or less. The adhesive layer is 
preferably constructed principally of an ole?n polymer. 
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WAFER MACHINING ADHESIVE TAPE, AND ITS 
MANUFACTURING METHOD AND USING 

METHOD 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates to a Wafer machining 
adhesive tape, or a Wafer processing adhesive tape, a method 
for manufacturing and a method for using the same. More 
speci?cally, the present invention relates to a Wafer process 
ing adhesive tape mainly utiliZed to ?rmly retain the Wafer 
in place during the operation of dicing the Wafer into chips 
in the course of the semiconductor manufacture, a method 
for manufacturing and a method for using the same. 

BACKGROUND OF THE INVENTION 

[0002] Semiconductor Wafers made from silicon, gallium 
arsenide, or germanium-silicon, etc. are processed through 
the circuit pattern lithography system While in the form of 
the Wafer having large diameter, and undergo grinding on 
their backsides. Thereupon, the Wafer is sent to the cutting 
(dicing) operation Wherein it is cut into chips, and then to the 
mounting step Whereby each chip is packaged in a resin 
molding. A Wafer processing adhesive tape is employed to 
?rmly retain Wafer in place during the dicing step. 

[0003] For this Wafer processing adhesive tape there are 
employed adhesive tapes of the ultraviolet irradiation curing 
type or the electron beam curing type, Which are capable of 
regulating the degree of adhesion besides the pressure 
sensitive adhesive tape. The use of either type poses the 
problem of chipping or fragmentation and crack, Which 
develop during the operation of cutting the Wafer into chips. 

[0004] In case of the adhesive tape having an adhesive 
layer of the pressure sensitive type, or ultraviolet irradiation 
curing type or electron beam curing type, dicing saWdust 
produced from adhesive agent or from the substrate thereof 
happens to be often sticks to the surface of chip. Such 
saWdust could cause corrosion of the circuitry in the chip or 
deterioration of the bond betWeen the chip and the resin 
molding so far as it causes failure of chips. 

[0005] Moreover, the Wafer processing adhesive tape hav 
ing an adhesive layer of the pressure sensitive type, or the 
ultraviolet irradiation curing type or the electron beam 
curing type poses such problem that its service life is short 
because of its inferior fabrication phase stability and long 
term storage stability, Which problem necessitating Well 
managed Workshop environments, transportation and stor 
age conditions. With the Wafer processing adhesive tapes of 
these kinds, once deterioration of the adhesive layer pro 
gressed due to some unstable factors in the manufacturing 
conditions or storage conditions, there used to take place 
production of massive quantities of off-quality chips due to 
qualities of the Wafer processing adhesive tape. 

[0006] Additionally, as regards the method for manufac 
turing Wafer processing adhesive tapes of the pressure 
sensitive type, or the ultraviolet irradiation curing type or the 
electron beam curing type, it is the conventional practice to 
apply an adhesive preparation dissolved in a solvent on a 
substrate ?lm, Which has been manufactured beforehand and 
has undergone surface treatment, and evaporate the solvent. 
Said method charges a great ecological burden on the 
environment due to the use of organic solvent When applying 
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the preparation and consumption of much energy for evapo 
rating the solvent. Worse still, it ends up With a higher cost. 

[0007] On the other hand, there is knoWn a method for 
preventing chipping or partial fragmentation (hereinafter 
referred to as “nicks” or “nick”) and crack in the Wafer 
processing operation Which depends on Wax to ?X the Wafer 
?rmly in place for cutting it into chips. This method is, 
hoWever, accompanied by very loW productivity, so that it is 
not employed conventionally in the semiconductor industry 
for processing those Wafers on Which circuit patters have 
been already formed eXcept When brittle Wafers are pro 
cessed or the Wafer surface is required to be ?nished With 
high precision. 
[0008] As a method for preventing breakage of chips due 
to spread of nick or crack, there is disclosed in Japanese 
Laid-open Patent Application No. 1993-335411 a method 
for manufacturing semiconductor chips Which comprises 
grinding Wafer on its backside after cutting kerfs to speci?c 
depths from the front side-of the Wafer. There is disclosed in 
Japanese Laid-open Patent Application No. 2000-68237 
adoption of a sheet having an adhesive layer having a 
modulus of 1.0><105 Pa or more at a temperature of 40° C. 
as the surface protection sheet to be utiliZed in cutting the 
Wafer into separate chips by grinding the backside of the 
Wafer after having formed kerfs having depths shalloWer 
than the thickness of the Wafer from the front side of the 
Wafer on Which circuit patterns have been formed. Never 
theless, it does not clearly teach the siZes of such nick and 
crack that Would conceivably develop in the chip during the 
grinding operation. Japanese Laid-open Patent Application 
No. 1998-242086 discloses a retention sheet provided With 
an adhesive layer having a storage modulus of 3><106 to 
1x10 dyne/cm2 in the temperature range of 0 to 10° C. The 
effect of oppressing nick and crack development Was evalu 
ated merely under such very mild conditions that IC chips 
having nick or crack of 75 pm or less caused in the dicing 
operation Would be rated acceptable. 

[0009] Obviously, there has been available no such Wafer 
processing adhesive tape that Would be capable of minimiZ 
ing the siZes of nick and crack Which develop during the 
Wafer processing to a level comparable to the one achieved 
according to the Wax-?xing method. 

[0010] Japanese Patent Publication No. 1991-39524 dis 
closes a speci?c ot-ole?n copolymer having a dynamic 
modulus E‘ of 3><107 to 5><109 dyne/cm2 as determined at a 
temperature of 25° C. and a loss coef?cient tano of 0.4 or 
more Which it claimed to demonstrate vibration damping 
properties When said copolymer is laminated With a metal, 
although there appears no description of its speci?c uses as 
to the Wafer processing adhesive tape. 

[0011] Moreover, Japanese Laid-open Patent Application 
No. 1995-23354, No.1998-298514, No.1999-43655, 
No.1999-21519, and No. 1999-106716 each disclose surface 
protection ?lms incorporating speci?c ot-ole?n copolymer in 
their adhesive layers, although there appear no description 
about Wafer processing adhesive tape on Which severe 
requirements are imposed With respect to their in-service 
properties. 

Description of the Invention 

[0012] The present inventors, as a fruit of their strenuous 
research efforts to resolve the aforementioned problems, 
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have found that internal stress and vibrations Which are 
generated in the course of the Wafer processing may be 
mitigated extensively by ?xing in place the Wafer by means 
of attaching the Wafer to the adhesive tape With such 
adhesive layer interposed in betWeen that has a speci?c 
modulus Within a certain Wafer processing temperature 
range, or furthermore a speci?c tan 6 Within said tempera 
ture range. And, the present inventors have arrived at the 
present invention, having found the possibility of lessening 
and reducing the siZes of nick and crack in the Wafer to the 
level never achieved before With the conventional Wafer 
processing adhesive tape. 

[0013] Accordingly it is an object of the present invention 
to provide such Wafer processing adhesive tape that is 
capable of decreasing the siZes of nick and crack and also 
oppressing the development thereof in the course of cutting 
the Wafer into chips. It is a further object of the present 
invention to provide such Wafer processing adhesive tape 
that is capable of mitigating contamination of the chip 
Without utiliZing any special equipment, possesses long 
term storage stability and is constructed of such raW mate 
rials that Would not create much ecological burden. 

[0014] It is another object of the present invention to 
provide such method for manufacturing Wafer processing 
adhesive tape that gives stable product qualities and is 
capable of minimiZing quantities of by-produced harmful 
materials and/or Wastes or energies consumed in the pro 
duction line, Which conditions serving to make such manu 
facturing process to be adapt to the environments. 

[0015] It is another object of the present invention to 
provide a method for using the Wafer processing adhesive 
tape to the extent that its properties can be fully exploited. 

[0016] Namely, the present invention relates to a Wafer 
processing adhesive tape having an adhesive layer on one 
side of a substrate layer, Which enables a silicon Wafer of a 
6-inch diameter adhered to said adhesive layer and ground 
on its backside to a 400 pm thickness to achieve production 
of chips having a maximum length of chipping or fragmen 
tation (nicks) or crack of 30 pm or less by a ratio of 90% or 
higher as compared With a total number of chips obtained 
from a siliconWafer, When the siliconWafer is cut into 3 mm 
square siZe by full cutting using a dicer at a temperature of 
15 to 35° C. and under conditions of a dicing speed of 70 
mm/min. and cutting Water maintained at a temperature of 
20° C. 

[0017] The Wafer processing adhesive tape, Wherein the 
maximum length of said chipping or fragmentation (nicks) 
or crack of the chip is 10 pm or less, represents a preferred 
embodiment of the present invention. 

[0018] The present invention relates to a Wafer processing 
adhesive tape comprising an adhesive tape having an adhe 
sive layer on one side of a substrate layer, Wherein a storage 
modulus G‘ of its adhesive layer at a temperature of 15 to 35° 
C. is 1 MPa or more. 

[0019] The Wafer processing adhesive tape, Wherein said 
adhesive layer has a tan?) of 0.05 or more as a ratio of a loss 
modulus G“ to the storage modulus G‘ at a temperature of 15 
to 35° C., represents a preferred embodiment of the present 
invention. 
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[0020] The Wafer processing adhesive tape, Wherein said 
adhesive layer comprises an ole?n polymer as its principal 
component, represents another preferred embodiment of the 
present invention. 

[0021] The Wafer processing adhesive tape, Wherein said 
adhesive layer comprises as its principal component one 
type or a mixture of tWo or more types of ot-ole?n copolymer 
comprising as its principal unit components at least tWo 
types of ot-ole?n selected from among ot-ole?ns having from 
2 to 12 carbon atoms, also represents another preferred 
embodiment of the present invention. 

[0022] The Wafer processing adhesive tape, Wherein said 
adhesive layer comprises of said ot-ole?n copolymer, a 
thermo-plastic elastomer and a co-oligomer of ethylene With 
another ot-ole?n, and the ot-ole?n copolymer constitutes a 
continuous phase and the thermoplastic elastomer consti 
tutes a dispersed phase, represents another preferred 
embodiment of the present invention. 

[0023] The Wafer processing adhesive tape, Wherein said 
thermoplastic elastomer is a block copolymer represented by 
the formula of A-B-A or A-B, Wherein A is an aromatic vinyl 
compound polymer block or an ole?n polymer block exhib 
iting crystallinity, B is a diene compound polymer block or 
an ole?n polymer block derived by hydrogenating the diene 
compound polymer block, represents another preferred 
embodiment of the present invention. 

[0024] The Wafer processing adhesive tape, Wherein one 
type of said ot-ole?n copolymer is preferably an ot-ole?n 
copolymer derived by copolymeriZing propylene, l-butene 
and an ot-ole?n having from 5 to 12 carbon atoms, and said 
ot-ole?n having from 5 to 12 carbon atoms is preferably 
4-methyl-1-pentehe, each represents another preferred 
embodiment of the present invention. 

[0025] It is preferable that the substrate layer comprises of 
one or more layers and comprises as its principal component 
an ole?n polymer. 

[0026] The Wafer processing adhesive tape, Wherein said 
adhesive tape exhibits a probe tack in the range of 0.01 to 1 
N/5 mm diam. as measured in a temperature range of 20 to 
80° C. in accordance With the procedure stipulated in the 
reference column of J IS Z0237, represents another preferred 
embodiment of the present invention. 

[0027] It is preferable that the Wafer processing adhesive 
tape has its substrate layer and adhesive layer formed 
according to a co-extrusion process. 

[0028] The present invention, furthermore, relates to a 
method for manufacturing a Wafer processing adhesive tape 
having a substrate layer comprising of one or more layers 
and an adhesive layer laminated over one side of such 
substrate layer, comprising a co-extrusion process using a 
multilayer die, Wherein melt ?oW rate (MFR) (ASTM D 
1238, as determined at 230° C. under a load of 2.16 kg) of 
the polymer constituting the substrate layer and the adhesive 
layer is 5 to 40 g/ 10 min. and the difference in MFR betWeen 
the adjoining layers is 10 g/10 min. or less, and operating 
conditions of Which being such that melting temperature is 
200 to 260° C. and the difference in the melting temperature 
betWeen the adjoining layers is 30° C. or less. 

[0029] The present invention also relates to a method for 
using Wafer processing adhesive tape, comprising adhering 
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a Wafer processing adhesive tape described before to a Wafer 
under a load at a temperature of 20 to 80° C., cutting the 
Wafer into chips at a temperature of 15 to 35° C., stretching 
said tape at a temperature of 40 to 80° C. and thereupon 
peeling the chips from the adhesive tape by picking up the 
same at room temperature. 

[0030] The method for using Wafer processing adhesive 
tape, Wherein the Wafer is a Wafer on Whose front surface has 
been formed circuit patterns and said cutting is performed by 
dicing, represents a preferred embodiment of the present 
invention. 

BRIEF DESCRIPTION OF DRAWINGS 

[0031] FIG. 1 shoWs a sectional vieW of Wafer processing 
adhesive tape of the present invention illustrating a mode of 
embodiment thereof. 

[0032] FIG. 2 shoWs a sectional vieW of Wafer processing 
adhesive tape of the present invention illustrating another 
mode of embodiment thereof. 

[0033] FIG. 3 shoWs a sectional vieW of Wafer processing 
adhesive tape of the present invention illustrating another 
mode of embodiment thereof. 

[0034] FIG. 4 shoWs a sectional vieW of Wafer processing 
adhesive tape of the present invention illustrating another 
mode of embodiment thereof. 

[0035] FIG. 5 shoWs a sectional vieW of Wafer processing 
adhesive tape of the present invention illustrating another 
mode of embodiment thereof. 

[0036] FIG. 6 shoWs a sectional vieW of Wafer processing 
adhesive tape of the present invention illustrating another 
mode of embodiment thereof. 

[0037] FIG. 7 shoWs a side vieW of Wafer processing 
adhesive tape of the present invention illustrating a mode of 
its being Wound up in a roll. 

[0038] FIG. 8 shoWs a side vieW of Wafer processing 
adhesive tape of the present invention illustrating another 
mode of its being Wound up in a roll. 

[0039] FIGS. 9 consists of the upper draWing Which shoWs 
the IC chip as vieWed from the adhesive tape side and the 
loWer draWing Which shoWs an enlarged conceptual vieW 
illustrating nick and crack that developed in a chip. 

[0040] FIG. 10 shoWs an enlarged conceptual vieW of a 
chip as vieWed from the adhered surface illustrating nick or 
crack that developed in a corner section of a chip. 

[0041] FIG. 11 shoWs an enlarged conceptual vieW of a 
chip as vieWed from the adhered surface illustrating nick or 
crack that developed in a corner part of a chip. 

[0042] FIG. 12 shoWs test results on storage modulus G‘, 
loss modulus G“ and tan?) of an adhesive layer. 

[0043] FIG. 13 is an electron micrograph of a cross 
section of the adhesive layer assuming the transverse direc 
tion to its ?oW direction. 

[0044] FIG. 14 is an electron micrograph of a cross 
section of the adhesive layer assuming the parallel direction 
to its ?oW direction. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0045] A Wafer processing adhesive tape of the present 
invention (hereinafter referred to as “the Adhesive Tape of 
the present invention”), the method for manufacturing the 
same (hereinafter referred to as “the Manufacturing Method 
of the present invention”), and the method for using the 
same (hereinafter referred to as “the Method for Using of the 
present invention”) Will be explained in detail With reference 
to the attached draWings as folloWs. 

[0046] Identical or corresponding parts referred to in 
FIGS. shall be identi?ed With identical code numbers, 
respectively. 

[0047] FIG. 1 shoWs a sectional vieW illustrating a mode 
of embodiment of the Adhesive Tape of the present inven 
tion. As the ?gure illustrates, the Adhesive Tape 10 of the 
present invention comprises of a substrate layer 1 and an 
adhesive layer 2 Which is laminated on one side of the 
substrate layer 1. 

[0048] There are no particular limitations to the compo 
nents of the substrate layer 1. Various thin layer materials, 
such as plastics, paper, metal foils, natural resins, etc. may 
be used. Above all, non-halogen-derived plastics are pre 
ferred for the present invention for the reason of their Water 
resistance, heat resistance and ease of Waste disposal. There 
can be cited as speci?c eXamples thereof ole?n polymer, 
polyamide, polyester, polyether, polycarbonate, polyure 
thane, etc. In particular, the preferred ones are those plastics 
composed of carbon, hydrogen and oXygen Which do not 
generate toXic gas such as sulfur oXides, nitrogen oXides or 
halogen compound represented by dioXine in the course of 
post-use disposal by incineration, that is to say, plastics 
Whose ecological burden is relatively small. 

[0049] As for the substrate layer 1, What is particularly 
preferred for use as its component is a material Whose 
principal component is ole?n polymer in vieW of its versatile 
properties to satisfy such requirements as the strength to 
retain the Wafer in place, the post-cutting (i.e., after the 
Wafer has been cut (diced) into IC chips) stretchability, 
productivity (as the substrate ?lm), storage stability, etc. and 
the ability to impart additional properties When combined 
With another material, its adaptability to ecological require 
ments, the ease of achieving strong bond betWeen a plurality 
of layers. 

[0050] There is no particular limitation to the type of 
ole?n polymer. It may be a polymer comprising ot-ole?n as 
the compositional unit Which may be ot-ole?n homopolymer 
or copolymer of different ot-ole?ns, or copolymer of ot-ole?n 
With vinyl monomer, etc. There can be cited speci?c 
eXamples of such ole?n polymer as folloWs. 

[0051] (1) Ethylene polymer 

[0052] LoW-density polyethylene, ultra loW-density poly 
ethylene, linear loW-density polyethylene, medium density 
polyethylene, high-density polyethylene, ultra-high molecu 
lar Weight polyethylene. 

[0053] Copolymers of ethylene With ot-ole?n having from 
3 to 12 carbon atoms, various vinyl compounds such as 
styrene, vinyl acetate, (meth)acrylic acid, (meth)acrylic 
ester, and maleic acid. 
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[0054] Copolymers, conventionally called “Ionomers”, 
comprising ethylene-(meth)acrylic acid copolymer to Whose 
side chain is bonded by ionic bonds crosslinked polymer 
containing metal ion such as Zn, Na, K ions, etc. 

[0055] (2) Propylene polymer 
[0056] Propylene homopolymer, propylene-ethylene 
block copolymer, propylene-ethylene random copolymer, 
propylene-ethylene-butylene block copolymer, propylene 
ethylene-butylene random copolymer, and ultrahigh 
molecular Weight polypropylene. 

[0057] Copolymers of propylene With ot-ole?n having 
from 4 to 12 carbon atoms, various vinyl compounds such 
as styrene, vinyl acetate, (meth)acrylic acid, (meth)acrylic 
ester, etc. and maleic acid. 

[0058] (3) ot-Ole?n polymer having 4 or more carbon 
atoms Poly-l-butene, poly-4-methyl-1-pentene, ultrahigh 
molecular Weight poly-l-butene, and ultrahigh molecular 
Weight poly-4-methyl-1-pentene. 
[0059] Copolymers of ot-ole?n having 4 or more carbon 
atoms With another ot-ole?n, or various vinyl compounds 
such as styrene, vinyl acetate, (meth)acrylic acid, (meth) 
acrylic ester, and maleic acid, etc. 

[0060] The principal component as used in the present 
invention means the compositional element Which is con 
tained by a relatively high ratio as compared With other 
compositional element contained. 

[0061] In cases Where the substrate layer is constructed of 
tWo or more multiple layers, those layers may be so com 
posed that the respective layers Will be responsible for 
speci?c properties required of the Wafer processing adhesive 
tape. There may be cited as such mode of embodiment that 
an intermediate layer may be endoWed With stretchability or 
tear resistance in the course of the Wafer processing and 
Weatherability realiZed by adding a Weathering stabiliZer and 
that the outermost layer may be endoWed With resistance to 
surface injury and peelability from the adhesive layer to the 
extent that a Wound-up protective ?lm may be readily 
reWound. Adjoining layers may be constructed of any mate 
rial so long as they are adhered ?rmly to each other 
according to a melt co-extrusion process. A preferred 
embodiment is such that the principal component of the 
adhesive layer and the outermost layer (the surface layer) on 
the opposite side is an ethylene copolymer. 

[0062] FIG. 2 shoWs a sectional vieW of the Adhesive tape 
of the present invention, Which illustrates another embodi 
ment thereof. As this FIG. shoWs, the Adhesive Tape 10 of 
the present invention comprises the substrate layer 1 com 
prising of an intermediate layer 3 and a surface layer 4 and 
the adhesive layer 2 Which is laminated onto one side of the 
intermediate layer 3. 

[0063] It is preferable that the intermediate layer com 
prises as its principal component an ole?n polymer. It is 
furthermore preferable that the intermediate layer is com 
posed of said ole?n polymer and a thermoplastic elastomer, 
Wherein the ole?n polymer constitutes a continuous phase 
and the thermoplastic elastomer does a dispersed phase. It is 
by Way of realiZing the afore-mentioned provision that the 
strength to ?x the Wafer in place Without causing any sag 
may be enhanced and at the same time the kerf cut to a 
midWay depth of the intermediate layer is not enlarged in the 
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course of the Wafer processing and the kerf is not torn apart 
When the tape is stretched after the Wafer processing there is 
not caused any sag (so-called “necking”). It is another 
feature that the chip-to-chip gap (the distance betWeen kerfs) 
is evenly and suf?ciently stretched in both the longitudinal 
and transverse directions of the chip. 

[0064] Any ole?n polymers similar to said polymer may 
be used. 

[0065] As examples of thermoplastic elastomer, there can 
be cited polystyrene elastomer, polyole?n elastomer, polya 
mide elastomer, polyurethane elastomer, polyester elas 
tomer, etc. Among those elastomers cited above, polystyrene 
elastomer, polyole?n elastomer, and polyester elastomer are 
preferred for the reason that they are such thermoplastic 
elastomers composed of carbon, hydrogen and oxygen that 
do not generate toxic gas such as sulfur oxides, nitrogen 
oxides or halogen compounds represented by dioxines, that 
is to say, ecologically less burdensome. 

[0066] Among all, particularly preferred are block copoly 
mers represented by the formula A-B-A or A-B (Wherein 
“A” is an aromatic vinyl compound polymer block or an 
ole?n polymer block exhibiting crystallinity, and “B” is a 
diene compound polymer block or ole?n polymer block 
derived by hydrogenating the same) for the reason that they 
facilitate production of a phase dispersed in the continuous 
phase formed by said ole?n polymer. 

[0067] What can be cited as examples of the polystyrene 
elastomer are a block copolymer comprising polystyrene as 
the rigid portion (the crystalline portion) and polymer block 
formed from diene compound monomer or a polymer block 
derived by hydrogenating the same as the soft portion. More 
speci?cally, there can be exempli?ed styrene-isoprene-sty 
rene block copolymer (SIS), styrene-butadiene-styrene 
block copolymer (SBS), styrene-ethylene-butylene-styrene 
block copolymer (SEBS), styrene-ethylene-propylene-sty 
rene block copolymer (SEPS), etc. They may be used alone 
or in a combination of tWo or more types. 

[0068] Examples of said polyole?n elastomer are block 
copolymers composed of polyole?n block constituting a 
highly crystalline polymer as the rigid portion such as 
polyethylene, polypropylene, etc. and a copolymer block 
exhibiting non-crystallinity as the soft portion. As speci?c 
examples of such block copolymer, there can be cited ole?n 
polymer chain (crystalline)-ethylene-butylene copolymer 
chain (non-crystalline)-ole?n polymer chain (crystalline) 
block copolymer; polypropylene-polyethylene oxide 
polypropylene block copolymer; polypropylene-polyole?n 
(non-crystalline) -polypropylene block copolymer; styrene 
polymer chain -ethylene-butylene copolymer chain (non 
crystalline)-ole?n polymer chain (crystalline) block copoly 
mer, etc. 

[0069] What can be cited as a speci?c example of said 
polyester elastomer is polybutylene terephthalate-polyether 
polybutylene terephthalate block copolymer. 
[0070] FIG. 3 shoWs a sectional vieW of the Adhesive 
Tape of the present invention illustrating its another mode of 
embodiment. As the FIG. shoWs, the Adhesive Tape 10 of 
the present invention comprises the substrate layer 1 onto 
Which are laminated a ?rst intermediate layer 3a, a second 
intermediate layer 3b, and the surface layer 4 in said order 
and the adhesive layer 2 laminated on one side of the ?rst 
intermediate layer 3a. 
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[0071] In cases Where the substrate layer 1 is constructed 
of three layers, a preferred embodiment of the present 
invention is such that either one or both of the ?rst inter 
mediate layer 3a and the second intermediate layer 3b is/are 
the ole?n polymer constituting the continuous phase and the 
thermoplastic elastomer constituting the dispersed phase. In 
such cases, a more preferred mode of embodiment is such 
that the second intermediate layer 3b comprises the ole?n 
polymer constituting the continuous phase and the thermo 
plastic elastomer constituting the dispersed phase. In this 
connection, the thickness of the ?rst intermediate layer 3a is, 
for example, 10 to 200 pm, and preferably 30 to 150 pm. The 
thickness of the second intermediate layer 3b is, for 
example, 1 to 100 pm, and preferably 5 to 50 pm. 

[0072] The intermediate layer of the substrate layer 
adjoining the adhesive layer (the ?rst intermediate layer 3a 
in FIG. 3) may contain as its principal component either one 
type alone or a mixture of tWo or more types of said ot-ole?n 
containing polymer(s). The intermediate layer adjoining the 
adhesive layer may include, in addition to the ot-ole?n 
containing polymer, as an auxiliary component a resin 
having in its molecular structure such functional groups as 
oxygen atom-containing group other than hydrocarbon 
unless the included group bleeds out and adversely affects 
the adhesive layer. 

[0073] Said ot-ole?n containing polymer in the interme 
diate layer adjoining said adhesive layer may be contained 
typically by a ratio of 50 to 100% by Weight, and preferably 
70 to 100% by Weight. 

[0074] The principal component of the surface layer 4 
constituting the outermost layer of the substrate 1 in the 
Adhesive Tape of the present invention is preferably an 
ole?n polymer. Among all, ethylene-(meth)acrylic acid 
copolymer is suitable. In such case, the ratio by Which said 
ethylene-(meth)acrylic acid copolymer is contained in the 
surface layer 4 constituting the outermost layer of the 
substrate layer 1 is typically 50 to 100% by Weight, and 
preferably 70 to 100% by Weight. As an example of com 
ponents other than the principal component there can be 
cited ot-ole?n (co)polymer. 

[0075] Preferred as the principal component of the surface 
layer are such composition that contains as the principal 
component a mixture consisting of said ethylene-(meth 
)acrylic acid copolymer, polyethylene and a metal ion 
crosslinked resin derived from such ethylene-(meth)acrylic 
acid copolymer, or a mixture of said ot-ole?n-containing 
polymer and a small quantity of a reaction product of 
polyvinyl alcohol or ethylene-vinyl alcohol copolymer and 
a long-chain alkyl isocyanate (release agent), etc. There may 
be obtained an adhesive tape having a reWinding force of 5 
N/25 mm or less. 

[0076] In cases Where the surface layer 4 Which constitutes 
the outermost layer of the substrate layer 1 of the Adhesive 
Tape of the present invention is a layer comprising ethylene 
(meth)acrylic acid copolymer and a metal ion crosslinked 
resin derived from such ethylene-(meth)acrylic acid copoly 
mer, it is preferable that the metal ion crosslinked resin 
derived from ethylene-(meth)acrylic acid copolymer is con 
tained by 1 to 50% by Weight, and particularly 3 to 40% by 
Weight. 
[0077] In cases Where the surface layer 4 Which constitutes 
the outermost layer of the substrate layer 1 of the Adhesive 
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Tape of the present invention comprises as its principal 
component an ot-ole?n-containing polymer, it is preferable 
to add such release agent as a small amount of a reaction 
product of polyvinyl alcohol or ethylene-vinyl alcohol 
copolymer and a long-chain alkyl isocyanate, etc. The 
suitable ratio by Which said release agent is contained is 
typically 0.5 to 20% by Weight, and particularly 1 to 10% by 
Weight of the surface layer of the substrate layer 1. 

[0078] The substrate layer 1 may contain various additives 
conventionally used for the substrate of the Wafer processing 
adhesive tape of this kind. For example, it may contain 
various ?llers, pigments, ultraviolet absorbers, antioxidants, 
heat stabiliZers, lubricants, etc. to an extent not affecting the 
Wafer processing or chips. 

[0079] The thickness of the substrate 1 of the Adhesive 
Tape of the present invention is preferably 10 to 200 pm, and 
more preferably 30 to 150 pm from the vieWpoints of injury 
preventable properties, efficiency in the adhering job, and 
pricing. In cases Where the substrate consists of an interme 
diate layer and a surface layer, the thickness of the inter 
mediate layer is preferably 10 to 200 pm, and more prefer 
ably 30 to 150 pm. The thickness of the surface layer is 
preferably 1 to 100 pm, and more preferably 5 to 50 pm. 

[0080] The Adhesive Tape of the present invention is a 
multi-layered laminated ?lm constructed of tWo or more 
layers consisting of a substrate layer and an adhesive layer 
laminated onto one side of said substrate layer. A 6 inch 
diameter silicon Wafer Whose backside has been ground to a 
400 pm thickness as the adherend is attached to the Wafer 
processing adhesive tape With the adhesive layer interposed 
in betWeen. Thereupon, said Wafer is cut into 3 mm by 3 mm 
square siZe chips by the dicing saW at a dicing speed of 70 
mm/min. and at a cutting Water temperature of 20° C. in an 
atmosphere maintained in the range of 15 to 35° C. In the 
course of said Wafer processing step, What can be achieved 
With the Adhesive Tape of the present invention is a ratio of 
90% or more in terms of [the number of chip having a nick 
or crack in the length of 30 pm maximum, and preferably 10 
pm or less, Which possibly develops on the surface of the 
processed chip] to [the total number of chips processed]. So 
long as this level is maintained, there is hardly produced any 
rejectable chip due to nick or crack during the Wafer 
processing, and thus may be achieved product qualities close 
enough to those realiZed according to the Wax-?xing 
method. 

[0081] While the percent off-quality chips production in 
the dicing step varies With the tolerable maximum length of 
nick or crack that is apt to be modi?ed liberally, it is an 
essential consideration to establish a standard for nick or 
crack such that the applicable standard Would not affect the 
objective status of the ultimately assembled product. On the 
other hand, from the productivity point of vieW, the percent 
defect-free products is typically required to be 90% or 
higher, and preferably 95% or higher, and more preferably 
99% or even much closer to 100%, although Zero defect 
production is an ideal goal. 

[0082] The Adhesive Tape of the present invention is able 
to achieve 90% or higher as the ratio of the number of 
acceptable chips to the total number of chips produced even 
if the loWer limit of the acceptable quality is set at as high 
as 30 pm or less, and preferably 10 pm or less, for the nick 
or crack in chip. The standard and percent acceptable chips 
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adopted for the present invention ful?l both the product 
reliability and productivity required of the semiconductor 
products to serve under severe environmental conditions, 
such as mobile electronic equipment, IC cards, etc. 

[0083] The maximum length of nick or crack in the chip 
Was determined in the present invention in accordance With 
the following procedure. A 6 inch-diameter P-type silicon 
mirror Wafer is prepared by grinding the backside thereof to 
a 400 pm thickness to the ?nished surface roughness of 
#2000 at a temperature of 23° C. and in atmosphere con 
trolled to relative humidity (RH) of 50%. The Wafer Was 
?xed ?rmly onto a frame, for example, MDFTF-2-6-1-H 
manufactured by Disco Corp., by attaching its mirror surface 
to the frame using a Wafer mounter equipped With a tem 
perature regulating device, for example, HS-7800 manufac 
tured by Hugle Electronics Co., using the Wafer processing 
adhesive tape, at such temperature level not liable to give 
rise to chip ?y, for example, a temperature selected from the 
range of 20 to 80° C. Thereupon, the Wafer is fully cut to a 
30 pm depth by a stroke of a dicing saW, for example, 
DAD320 manufactured by Disco Corp., using a diamond 
cutter blade, for example, NBC-ZH2500 (siZe: 27HEDD) 
manufactured by Disco Corp., at a speci?c processing speed, 
for example, at a cutting blade revolving speed of 30,000 
rounds per min. and a cutting speed of 70 mm/min. With 
cooling and Washing using cutting Water maintained at a 
temperature of 20° C. using a temperature-regulating device. 
It is through execution of said procedure to cut the Wafer into 
oblong chips, for example, each siZe being 3 mm square, that 
the length of such nick or crack is measured. 

[0084] An example of such test procedure is explained 
With reference to draWings. 

[0085] The upper draWing in FIG. 9 shoWs an exterior 
vieW of the chip 20 obtained by cutting a silicon Wafer into 
3 mm square siZe chips as vieWed from the adhesive tape 
side. The loWer draWing in FIG. 9 is an enlarged conceptual 
vieW of the nick 22 or crack 23 Which has developed on the 
straight line ground surface of the IC chip 20 as vieWed from 
the adhesive tape side. The nick 22 shoWs by oblique lines 
the part chipped off from the chip in oblique lines, While the 
crack 23 that developed in the chip is shoWn by solid lines. 

[0086] FIG. 10 and FIG. 11 are schematic diagrams 
shoWing enlarged vieWs of the nick 22 or crack 23 that have 
developed on the surface at a cut corner of the chip 20 as 
vieWed from the adhesive tape side. In the course of cutting 
the corner section of the Wafer, there prevails a strong 
tendency of the nick or crack to be maximiZed, since the 
route of cutting oriented in the perpendicular direction to the 
plane of the silicon Wafer cuts across the longitudinal 
direction on the surface of the Wafer assuming the vertical 
angle in relation to the plane of the Wafer. 

[0087] FIG. 10 shoWs an example of a nick 22 assuming 
the oblong ?gure in a corner section, Wherein is illustrated 
the maximum nick length 24 of the nick 22 of the chip 20. 
The nick is evaluated With respect to the distance from the 
planes of cutting in both the longitudinal direction and the 
transverse direction in the chip 20, and the longer distance 
is reported as the maximum length 24 of the nick 22. 

[0088] FIG. 11 shoWs a continuous crack of the crack 23 
in a corner section, Which illustrates an example of the 
maximum crack length 24 of the chip 20. The crack is 
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evaluated With respect to the distance from the planes of 
cutting in both the longitudinal direction and the transverse 
direction in the chip 20, and the longer distance is reported 
as the maximum length of crack 24 of the crack 23. 

[0089] The adhesive layer 2 of the Adhesive Tape of the 
present invention has a storage modulus G‘ of 1 MPa or 
more, and preferably 1 to 200 MPa in the range of 15 to 35° 
C. Which is the ambient temperature for Wafers processed. It 
is, furthermore, desirable that the ratio of the loss modulus 
G“ to the storage modulus G‘ as represented by tan?) is in the 
range of 0.05 or more. Under such conditions, ampli?cation 
of the internal stress in the Wafer Which is attributed to the 
resonance caused by the rotary blade can be mitigated and 
thus may be minimiZed the percent nick or crack develop 
ment in the chip and at the same time the siZe of nick and 
crack may be minimiZed. 

[0090] The adhesive layer 2 of the Adhesive Tape of the 
present invention is preferably the one Which is laminated on 
one side of said substrate layer 1 and contains as its principal 
component an ole?n polymer. It is furthermore preferable 
that its principal component is one type or a mixture of tWo 
or more types of ot-ole?n copolymer comprising as its/their 
principal component(s) at least tWo types of ot-ole?n 
selected from among ot-ole?ns having from 2 to 12 carbon 
atoms. Particularly preferred among them is the one com 
prising said ot-ole?n copolymer, a thermoplastic elastomer 
and a co-oligomer of ethylene With another ot-ole?n, 
Wherein the ot-ole?n copolymer constitutes a continuous 
phase and the thermoplastic elastomer does a dispersed 
phase. 
[0091] Said phase formations are obviously seen from 
FIGS. 13 and 14, respectively, Which are photographs 
shoWing the cross section of the adhesive layer. FIG. 13 
shoWs a cross section assuming the vertical angle to the How 
direction of the adhesive layer, and FIG. 14 shoWs a cross 
section assuming the parallel angle to the How direction of 
the adhesive layer. It is on account of said provision that the 
glass transition temperature of the adhesive layer declines 
and thus may be achieved tight adhesion free of air pockets 
betWeen the Adhesive Tape of the present invention and the 
Wafer even at loWered application temperatures, and further 
more the initial adhesion strength indicated by the probe 
tack may be adjusted to Within an optimum range. In other 
Words, the adhesive properties at moderate temperatures 
may be improved. Additionally, oWing to the continuous 
layer formed With ot-ole?n copolymer, an adhesive layer 
having a high storage modulus G‘ and tan?) may be obtained. 

[0092] As examples of ot-ole?n having from 2 to 12 
carbon atoms, there can be cited ethylene, propylene, 
1-butene, 1-pentene, 3-methyl-1-butene, 1-hexene, 4-me 
thyl-1-pentene, 3-methyl-1-pentene, 1-heptene, 1-octene, 
1-decene, 1-dodecene, etc. In cases Where a copolymer 
produced from at least tWo types of monomers selected from 
among the above-named compounds is incorporated as the 
principal component of the adhesive layer 2, it is preferable 
that its total content in the adhesive layer 2 is typically 30% 
by Weight or more, and particularly 50% by Weight or more. 

[0093] What is preferred for the adhesive layer is the one 
Which comprises a copolymer derived by copolymeriZing 
propylene, 1-butene and ot-ole?n having from 5 to 12 carbon 
atoms out of all those ot-ole?n copolymers named above. 
The adhesive layer comprising a copolymer having as its 
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structural units 10 to 85 mol. % of propylene, 3 to 60 mol. 
% of 1-butene and 10 to 85 mol. % of ot-ole?n having from 
5 to 12 carbon atoms is preferred for the reason that it 
exhibits excellent adhesive properties at or in the vicinity of 
room temperature. The adhesive layer containing a copoly 
mer having as its structural units 15 to 70 mol. % of 
propylene, 5 to 50 mol. % of 1-butene and 15 to 70 mol. % 
of ot-ole?n having from 5 to 12 carbon atoms is furthermore 
preferred. For the ot-ole?n having from 5 to 12 carbon 
atoms, 4-methyl-1-pentene is preferred. 

[0094] In cases Where the copolymer derived by copoly 
meriZing propylene, 1-butene and ot-ole?n having from 5 to 
12 carbon atoms is contained in the adhesive layer, the ratio 
by Which such copolymer is contained in the adhesive layer 
is typically 20% by Weight or more, and more preferably 
30% by Weight or more. 

[0095] As speci?c examples of said thermoplastic elas 
tomer, there can be cited polystyrene elastomer, polyole?n 
elastomer, polyamide elastomer, polyurethane elastomer, 
and polyester elastomer, etc. 

[0096] The preferred structure of said thermoplastic elas 
tomer is the one for Which the block copolymer as its 
structural element is represented by the formula of A-B-A or 
A-B. Wherein “A” is an aromatic vinyl compound polymer 
block or ole?n polymer block exhibiting crystallinity and 
“B” is a diene compound polymer block or an ole?n polymer 
block derived by hydrogenating the same. 

[0097] For the polystyrene elastomer, there can be cited 
block copolymer produced With a polystyrene block consti 
tuting the rigid (crystalline) portion and a diene compound 
polymer block or a hydrogenated polymer block thereof 
constituting the soft portion. More speci?cally, some 
examples thereof are styrene-isoprene-styrene block copoly 
mer (SIS), styrene-butadiene-styrene block copolymer 
(SBS), styrene-ethylene-butylene-propylene-styrene block 
copolymer (SEBS) and styrene-ethylene-propylene-styrene 
block copolymer (SEPS), etc. Those exempli?ed copoly 
mers are used either alone or in a combination of tWo or 

more types. 

[0098] Styrene-isoprene-styrene block copolymer, for 
example, contains a styrene polymer block having an aver 
age molecular Weight of 12,000 to 100,000 and an isoprene 
polymer block having an average molecular Weight of 
10,000 to 300,000. The ratio of the styrene polymer block to 
the isoprene polymer block contained in this SIS is typically 
5 to 50/50 to 95 by Weight, and preferably 10 to 30/70 to 90. 

[0099] The styrene-ethylene-propylene-styrene block 
copolymer is derived by hydrogenating styrene-isoprene 
styrene block copolymer. One speci?c example of this SIS 
is that Which is commercially supplied by J SR Co. under the 
trade name of JSR SIS, by Shell Chemical Co. under the 
trade name of Krayton D, etc. An example of SEPS is the 
one commercially supplied by Kuraray Co. under the trade 
name of Septon. 

[0100] What can be exempli?ed as said polyole?n elas 
tomer is a block copolymer derived by copolymeriZing a 
highly crystalline polyole?n block such as polyethylene, 
polypropylene, etc. to constitute the rigid portion and a 
non-crystalline copolymer block to constitute the soft por 
tion. Speci?cally, examples of such copolymer are a block 
copolymer comprising ole?n polymer chain (crystalline) 
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copolymer chain With ethylene and butylene (noncrystal 
line) -ole?n polymer chain (crystalline); a polypropylene 
polyethylene oxide-poly propylene block copolymer; a 
polypropylene-polyole?n (noncrystalline)-polypropylene 
block copolymer; and a block copolymer comprising 
polypropylene-polyole?n (non-crystalline-polypropylene 
block copolymer; a block copolymer comprising styrene 
polymer chain, ethylene-butylene copolymer chain (non 
crystalline) and ole?n polymer chain (crystalline). One 
example is the one commercially supplied by JSR Co. under 
the trade name of DYNARON. 

[0101] As a speci?c example of said polyester elastomer, 
there can be cited polybutylene terephthalate-polyether 
poly-butylene terephthalate block copolymer, etc. 

[0102] In cases Where said thermoplastic elastomer is used 
as the component of the adhesive layer of the Adhesive Tape 
of the present invention, the ratio by Which the thermo 
plastic elastomer contained in the adhesive layer is typically 
0 to 60% by Weight, and preferably 5 to 50% by Weight to 
the adhesive layer. 

[0103] In order to enhance the adhesive properties as 
indicated in terms of the probe tack for the adhesive layer 2 
in the Adhesive Tape of the present invention, the adhesive 
layer may be prepared by Way of incorporating therein in 
addition to the ot-ole?n copolymer derived by co-polymer 
iZing said three ot-ole?n components having from 2 to 12 
carbon atoms another type of ot-ole?n copolymer. In this 
case, it is preferable that the total quantity of the copolymer 
comprising said three components, i.e., propylene, 1-butene, 
and ot-ole?n having from 5 to 12 carbon atoms and the 
another type of ot-ole?n copolymer contained in the adhe 
sive layer is 50% by Weight or more. 

[0104] What is preferred for said another type of ot-ole?n 
copolymer is a copolymer derived by copolymeriZation of at 
least tWo types of ot-ole?n monomer selected from among 
ethylene, propylene, 1-butene and 1-hexene. As speci?c 
examples of such ot-ole?n copolymer, there can be cited 
ethylene-propylene copolymer, ethylene-1-butene co-poly 
mer, ethylene-1-hexene copolymer, propylene-1-butene 
copolymer, propylene-1-hexene copolymer, 1-butene-1 
hexene copolymer, etc. Speci?c examples of the copolymer 
in this category are those commercially supplied by Mitsui 
Chemicals, Inc. under the trade names of Tafmer A, Tafmer 
P, etc. 

[0105] Said co-oligomer of ethylene With other ot-ole?n is 
a loW-molecular Weight copolymer of ethylene With other 
ot-ole?n Which is in the liquid state at room temperature. 
Examples of said ot-ole?ns are those ot-ole?ns having from 
3 to 20 carbon atoms such as propylene, 1-butene, 1-pen 
tene, 1-hexene, 1-octene, 1-decene, 1-dodecene, 1-tet 
radecene, 1-hexadecene, 1-octadecene, 4-methyle-1-pen 
tene, etc. What are preferred among said ot-ole?ns are those 
ot-ole?ns having from 3 to 14 carbon atoms. Said co 
oligomers each have the structural unit represented by the 
folloWing formula. 

R 
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[0106] wherein R is a hydrocarbon group represented by 
CnH2n+1 (n being a positive integral number), and X, y, and 
p are positive integral numbers. 

[0107] Said co-oligomer has a number average molecular 
Weight of typically 100 to 10,000, and preferably 200 to 
5,000. The ethylene content of this co-oligomer is typically 
30 to 70 mol. %, and preferably 40 to 60 mol. %. 

[0108] In case said co-oligomer is used as a compositional 
element of the adhesive layer in the Adhesive Tape of the 
present invention, the ratio by Which this co-oligomer is 
comprised in the adhesive layer is typically 0 to 20% by 
Weight, and preferably 0 to 10% by Weight. 
[0109] In cases Where said other ot-ole?n copolymer is 
used in addition to the ot-ole?n copolymer derived by 
copolymeriZing the three types of ot-ole?ns having from 2 to 
12 carbon atoms as the compositional element of the adhe 
sive layer for the Adhesive Tape of the present invention, 
such mode of use is advantageous since the glass transition 
temperature of the adhesive layer declines to the eXtent that 
the initial adhesion strength may be adjusted to Within an 
optimum range and also adhesive properties at loW tempera 
ture levels may be improved. 

[0110] In cases Where a miXed resin comprising said 
ot-ole?n copolymer and co-oligomer of ethylene With other 
ot-ole?n is used as the compositional element of the adhesive 
layer, such mode of use is advantageous since the glass 
transition temperature of the adhesive layer declines to the 
eXtent that the initial adhesion strength and viscosity may be 
adjusted to Within an optimum range. 

[0111] Furthermore in cases Where a miXed resin compris 
ing said ot-ole?n copolymer and a thermoplastic elastomer is 
used as the compositional element of the adhesive layer, 
such mode of use is advantageous since the glass transition 
temperature of the adhesive layer declines to the eXtent that 
the initial adhesion strength may be adjusted to Within an 
optimum range and also adhesion properties at moderate 
temperature levels may be improved. 

[0112] In addition to the ot-ole?n copolymer, the thermo 
plastic elastomer and the co-oligomer of ethylene With other 
ot-ole?n, the adhesive layer of the Adhesive Tape of the 
present invention may comprise various auXiliary compo 
nents, such as plasticiZers like liquid butyl rubber, tacki?ers 
like polyterpene, etc. In case such auXiliary components are 
used that contain a functional group or an unsaturated bond, 
it is preferable that the type and quantity thereof be so 
adjusted that the adhesive layer Will not augment time 
related changes in the adhesion after the tape has been put 
in an intended use (due to heat, pressure, humidity, ultra 
violet irradiation, etc.). 
[0113] The adhesive layer in the Adhesive Tape of the 
present invention may contain various additives that are 
conventionally used in the raW material for this type of 
adhesive layer. For instance, various ?llers, pigments, UV 
absorbers, antioxidants, heat stabiliZers, lubricants, etc. may 
be contained therein. 

[0114] The thickness of the adhesive layer in the Adhesive 
Tape of the present invention is typically 1 to 50 pm, and 
preferably 5 to 30 pm. 

[0115] The thickness of the adhesive tape as a Whole is 
typically 30 to 200 pm, and preferably 60 to 180 pm for the 
injury preventing properties, ease of application job, and 
pricing reasons. 
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[0116] The tensile modulus of the Adhesive Tape of the 
present invention is in the range of 100 to 500 MPa. 

[0117] As for the adhesion of the Adhesive Tape of the 
present invention, it is preferable that the probe tack as 
determined in accordance With the procedure stipulated in 
the reference column of JIS Z0237 after the adhesive tape 
has been adjusted to Within the range of 20 to 80° C. be in 
the range of 0.01 to 1 N/S mm diam. Although the adhesion 
of the adhesive tape is measured With the tape attached to the 
adherend at a temperature of 23° C., it is preferable that the 
test specimen be heated and maintained in the temperature 
range of 20 to 80° C. With vieW to enhancing the tight 
adhesion to the adherend. 

[0118] It is on the contrary not preferable that the probe 
tack declines to a level beloW 0.01 N/S mm diam. for the 
reason that generation of chip ?y may be hardly prevented 
under such condition. It is not so desirable that the probe 
tack be over 1 N/S mm diam. since the pickup property is apt 
to be deteriorated at such a level. A probe tack over and 
above 0.01 N/S mm diam. is thought to give favorable 
effects since secure adhesion may be achieved betWeen the 
Adhesive Tape of the present invention and the Wafer 
Whereby chip ?y is eliminated during the Wafer processing 
step, the length of nick or crack and the percent nick and 
crack development are minimiZed, adhesion of dicing saW 
dust is eliminated, etc. A probe tack of 1 N/S mm diam. or 
less gives good effects on the pickup property for reason that 
the chip may be readily peeled from the Adhesive Tape of 
the present invention. 

[0119] In the stage Where the Adhesive Tape of the present 
invention is peeled off after it has been applied, the adherend 
may be readily peeled from the tape even Without utiliZing 
such special device as Will be required in the procedure 
using light or electron beam to cure the adhesive layer so as 
to impair the adhesion. 

[0120] This adhesive tape does not leave ‘left-over glue’ 
on the chip after the chip has been peeled off. In other Words, 
it does not cause adhesion of such substance that Will disrupt 
the ensuing bonding and molding operations. 
[0121] FIG. 4 shoWs a sectional vieW of the Wafer pro 
cessing Adhesive Tape of the present invention illustrating 
another embodiment thereof. As the FIG. shoWs, the Wafer 
processing adhesive tape 10 comprises the substrate layer 1, 
the adhesive layer 2 laminated on the substrate layer 1 and 
the release tape 5 provided on the adhesive layer 2 side. 

[0122] FIG. 5 shoWs a sectional vieW of the Wafer pro 
cessing adhesive tape of the present invention illustrating 
another embodiment thereof. As the FIG. shoWs, the Wafer 
processing adhesive tape 10 of the present invention com 
prises the substrate layer 1 constructed of the intermediate 
layer 3 and the surface layer 4 and the adhesive layer 2 
laminated on the intermediate layer 3, Wherein the release 
tape 5 is provided on the adhesive layer 2. 

[0123] FIG. 6 shoWs a sectional vieW of the Wafer pro 
cessing adhesive tape of the present invention illustrating 
another embodiment thereof. As the FIG. shoWs, the Wafer 
processing adhesive tape 10 of the present invention com 
prises the substrate layer 1 constructed of the ?rst interme 
diate layer 3a and the second intermediate layer 3b and the 
surface layer 4 and the adhesive layer 2 laminated on the ?rst 
intermediate layer 3a, Wherein the release tape 5 is provided 
on the adhesive layer 2. 
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[0124] FIG. 7 shows the state in Which the Wafer process 
ing adhesive tape 10 of the present invention is Wound up in 
a roll 6. FIG. 8 shoWs the state in Which the release tape 5 
is attached onto the adhesive layer side of the Wafer pro 
cessing adhesive tape 10 of the present invention and Wound 
up in the roll 6. 

[0125] What is used for the release tape is, for example, a 
thermoplastic ?lm having a release layer constructed of an 
UV curing type siloxane-derived crosslinked compound. For 
the reason that dents and protrusions on the surface of the 
release tape are embossed on the surface of the adhesive 
layer, it is desirable that the release tape is so much smooth 
as Will give a surface coarseness of 1 pm or less. From the 
vieWpoint of reducing the amount of Waste to be disposed of, 
to an extent not affecting Winding, it is preferable that the 
release tape be as thin as possible, say, 5 to 200 pm, and 
preferably 10 to 100 pm. 

[0126] As for the method for manufacturing the Adhesive 
Tape of the present invention, it is manufactured by Way of 
heating and melting the respective raW materials for the 
substrate layer (the surface layer and the intermediate layer) 
and the adhesive layer and co-extruding the prepared mate 
rials into a multilayer laminated ?lm having a speci?ed 
thickness. The manufacture is preferably executed at high 
production ef?ciency, in an energy-conserving manner and 
less expensively. The Adhesive Tape of the present invention 
may be manufactured in a melt extrusion laminating process 
Wherein the adhesive layer is laminated on the substrate. 

[0127] A Manufacturing Method of the present invention 
comprises producing an adhesive tape having the substrate 
layer constructed of one or a plurality of layers and the 
adhesive layer Which is laminated on one side of such 
substrate layer. It is preferable that the adhesive tape is 
manufactured according to a co-extrusion process using a 
multilayer die in such manner that the melt ?oW rate (MFR) 
(as determined in accordance With ASTM D1238 at a 
temperature of 230° C. and under a load of 21.18 N) Will be 
5 to 40 g/10 min. and the difference in MFR betWeen 
adjoining layers be 10 g/10 min. or less, and operating 
condition of Which being such that the melting temperature 
is 200 to 260° C. and the difference in the melting tempera 
ture betWeen adjoining layers be 30° C. or less. 

[0128] As a feW examples of the co-extusion process using 
a multilayer die, there can be cited a process for adhering 
together the molten materials for the respective layers Which 
are integrated in advance by combining all the molten 
materials in a stacked form and fed into the die (the teed 
block process); a process for ?rstly feeding the molten 
material of each layer into an individual manifold, secondly 
integrating all individual layers into a united body by 
jointing one layer to another in a common space in the die 
(conventionally upstream of the die lip inlet) and thirdly and 
?nally feeding the unit and then feeding the integrated 
laminated material into a ?at die (the multiple manifold 
process); and a hybrid process comprising a combination of 
the feed block process and the multiple manifold process. 

[0129] It is preferable that said MFR be 5 to 40 g/10 min. 
and the difference in MFR betWeen the joining layers be 10 
g/10 min. or less for the reason that each layer constructed 
of different materials has uniform thickness and thus may be 
formed a multilayer structure having good surface charac 
teristics. It is preferable that the melting temperature be 200 
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to 260° C. and the difference in the melting temperature 
betWeen the adjoining layers be 30° C. or less for the reason 
that each layer constructed of different materials has uniform 
thickness and thus may be formed a multilayer structure 
having good surface characteristics Which are free of gen 
eration of foreign matters. 

[0130] A Method for Using of the present invention com 
prises a process for applying said Wafer processing adhesive 
tape to the Wafer under pressure at a temperature of 20 to 80° 
C., cutting the Wafer into chips at a temperature of 15 to 35° 
C., stretching the obtained adhesive tape at a temperature of 
40 to 80° C. and then peeling the chips from the adhesive 
tape by picking up the same at room temperature. 

[0131] Any type of Wafer may be acceptable so long as it 
is in the normal solid state. Examples of nonconductive 
material for the Wafer are glass, ceramics, rigid plastics, etc. 
Examples of semiconductor are element semiconductor such 
as silicon, germanium, selenium and tellurium, or binary 
compound semiconductor such as GaAs, GaP and InSb, or 
ternary compound semiconductor such as AlGaAs, or qua 
druple compound semiconductor such as AlGaInAs, or 
metal oxide semiconductor such as SnO2, ZnO, TiO2 and 
YZOS, or semiconductor constructed of other metal oxide. 
Wafers having a thickness of some ten pm to some mm, an 
area of some ten mm2 to some tens of thousand mm2 may be 
used. The Wafer to be used may be in the round disk, square 
or oblong shape. 

[0132] Tight adhesion may be achieved betWeen the tape 
and the Wafer Without creating air pockets and the tape and 
the Wafer may be kept from undergoing deterioration of their 
original qualities due to heating by means of adhering them 
to each other under pressure at a temperature of 20 to 80° C. 
So long as the Wafer is cut into chips at a temperature of 15 
to 35° C., the chip-to-chip intervals may be extended evenly 
Without being accompanied by any tear initiated from the 
kerf in the tape When the adhesive tape is stretched at a 
temperature of 40 to 80° C., even if no special cooling or 
heating device is utiliZed. 

[0133] In a preferred embodiment of the Method for Using 
of the present invention, said Wafer is a Wafer upon Whose 
surface have been formed circuit patterns and said cutting 
operation is performed by dicing. 

[0134] The Adhesive Tape of the present invention may be 
utiliZed as a surface protection sheet in the process of ?rstly 
forming kerfs Whose depth is shalloWer than the thickness of 
the Wafer from the surface of the Wafer on Whose front side 
have been printed circuit patters, secondly thinning the 
Wafer by grinding its backside, and thirdly and ?nally 
grinding the backside of the Wafer to divide the Wafer into 
separate chips. 

EXAMPLES 

[0135] The present invention is further described With 
reference to examples, but it should be construed that the 
invention is in no Way limited to those examples. 

[0136] In the folloWing examples and comparative 
examples, viscoelasticity, melt ?oW rate, probe tack, tem 
perature-dependent adhesion, reWinding force, chip ?y, nick 
and crack and the percent nick and crack development, 
contamination With dicing saWdust, stretchability and 



US 2003/0054643 A1 

pickup properties are measured and evaluated in accordance 
With the following test methods, respectively. 

[0137] (1) Viscoelasticity: Using a mechanical spectrom 
eter RMS-800 manufactured by Rheometric Scienti?c Co. 
With a 8 mm diam. parallel plate and the gap betWeen plates 
set at 1.5 mm, storage modulus G‘ (Pa) and loss modulus G“ 
(Pa) values Were measured at a frequency (w) of 100 
radians/second and a rising temperature rate of 3° C./min. in 
the range of —50 to 350° C. Atan6 Was calculated according 
to the formula tan6=G“/G‘ Wherein G“ is the measured loss 
modulus and G‘ is the measured storage modulus. 

[0138] (2) Melt ?oW rate: The melt ?oW rate (MFR) Was 
measured in accordance With the melt ?oW rate test proce 
dure as stipulated in ASTM D1238 at a temperature of 230° 
C. and under a load of 21.18 N (2.16 kgf). 

[0139] (3) Probe tack: The values of probe tack Were 
measured in accordance With the procedure stipulated in the 
reference column of 115 Z0237-1991 using a probe tack 
tester MODEL TM1 manufactured by Toyo Seiki Co. The 
test Was carried out by alloWing a probe having a 5 mm 
diameter to contact the adhesive surface of the test specimen 
under a load of 10 gf for 10 seconds at a measuring 
temperature of 23° C. and relative humidity (RH) of 50%, 
and then the probe Was peeled in the perpendicular direction 
at a speed of 10 mm/sec. to measure the force required to 
accomplish the peeling job (unit: N/5 mm diam.). Tests Were 
repeated on 5 specimens, and an average value Was recorded 
as the probe tack. 

[0140] (4) Temperature-dependent adhesion force: Tests 
Were carried out in accordance With the procedure for 
measuring adhesion force as stipulated in 115 Z0237-1991. 
Specimens Were adhered to the mirror surface of silicon at 
a temperature of 23° C. After having alloWing the adhered 
specimen to dWell in atmosphere maintained at 23° C. and 
50° C., respectively, and then the specimens Were tested for 
their peel strength at a 180° angle (unit: N/25 mm) so that 
the temperature-dependent adhesion force be evaluated With 
reference to the folloWing criteria. 

[0141] The specimen Was rated acceptable if the ratio of 
(Adhesion force at 50° C.)/(Adhesion force at 23° C.) Was 
0.7 to 1.3, and “acceptance” Was denoted by the code “OK”. 

[0142] The specimen Was rated rejectable if the ratio of 
(Adhesion force at 50° C.)/(Adhesion force at 23° C.) Was 
less than 0.7 or in eXcess of 1.3, and “rejection” Was denoted 
by the code “NG”. 

[0143] (5) ReWinding force: ReWinding force Was mea 
sured in accordance With the procedures for measuring 
high-speed reWinding force as stipulated in 115 Z0237-1991. 
The resisting force generated in the process of reWinding the 
Wafer processing adhesive tape Wound in a roll Was reWound 
at a speed of 30 m/min. Was reported as high-speed reWind 
ing force (unit: N/25 

[0144] (6) Chip ?y: The silicon Wafer (P type, thickness: 
400 pm, diameter: 6 inch) Was ?rmly ?xed in place to the 
frame (MDFTF-2-6-1-H manufactured by Disco Corp.) With 
the Wafer processing adhesive tape (the specimen) inter 
posed in betWeen using a mounter (HS-7800 manufactured 
by Hugle Electronics Co.) under three different conditions, 
namely, at application temperatures of 20° C., 40° C. and 
60° C. Thereupon, the mounted Wafer Was placed in a dicer 
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(DAD320 manufactured by Disco Corp.) and underWent 
dicing to chips of 0.50 mm and 1 mm square siZe Which Was 
performed using a blade (NBC-ZH-2500, siZe: 27HEDD) 
under the operating conditions of a revolving speed of 
30,000 rounds per min. and a cutting speed of 70 mm/min., 
a full ?lm cut depth of 30 pm, a cutting Water (20° C. 
constant temperature Water) feed rate of 1.5 L/min. from the 
noZZle to the Wafer surface and 1.0 L/min. from the doWn 
comer noZZle in the rotary blade. 

[0145] Observation Was made over all of the chips of 0.50 
mm square or 1.0 mm square siZe obtained by dicing said 
silicon Wafer at least at one application temperature out of 
the three application temperatures of 20° C., 40° C., and 60° 
C., and the evaluation Was made by counting the number of 
chips Which Were scattered With reference to the folloWing 
criteria. The specimen Was rated acceptable if the ratio of 
scattered chips to the total number of chips Was 0.3% or less 
for both 0.50 mm and 1.0 mm square siZes, and “accep 
tance”, Was denoted by the code “OK”. 

[0146] The specimen Was rated tentatively acceptable if 
the ratio of scattered chips to the total number of chips Was 
0.3% or less for either one of 0.50 mm and 1.0 mm square 
siZes, and “closeness to acceptance” Was denoted by the 
code “Nearly OK”. 

[0147] The specimen Was rated rejectable if the ratio of 
scattered chips to the total number of chips Was in eXcess of 
0.3% for both 0.50 mm and 1.0 mm square siZes, and 
“rejection” Was denoted by the code “NG”. 

[0148] (7) Length of nick or crack and the percent nick and 
crack development: The adhesive layer as the specimen of 
the Wafer processing adhesive tape Which Was applied to the 
mirror surface of a silicon Wafer (P type, thickness: 400 pm, 
?nished coarseness:#2000, diameter: 6 inches) using a 
mounter (HS-7800 manufactured by Hugle Electronics Co.) 
at such application temperature that does not cause chip ?y, 
and the silicon Wafer Was attached ?rmly to the frame 
(MDFTF-2-6-1-H manufactured by Disco Corp.) With the 
adhesive tape interposed in betWeen. Thereupon, the 
mounted Wafer Was placed in a dicer (DAD320 manufac 
tured by Disco Corp.) and underWent dicing Which Was 
performed using a blade (NBC-ZH-2500, siZe: 27HEDD) 
under the operating conditions of a revolving speed of 
30,000 rounds per min. and a cutting speed of 70 mm/min., 
a full ?lm cut depth of 30 pm, a cutting Water (20° C. 
constant temperature Water) feed rate of 1.5 L/min. from the 
noZZle to the Wafer surface and 1.0 L/min. from the doWn 
comer noZZle in the rotary blade. The series of operation 
from the application step using the mounter to the dicing 
step Was carried out at a temperature of 23° C. in atmosphere 
controlled to relative humidity (RH) of 50%. 

[0149] Nick or crack that could develop on the ground 
surface of the chip Were measured, as FIG. 9 shoWs, so that 
the distance from the cut surface to the tip of nick or crack 
in the perpendicular direction be measured as the length of 
nick or crack, and the maXimum value recorded Was 
reported as the maXimum nick or crack (unit: pm) Which 
developed in the chip. As for the nick or crack Which 
developed in the corner section, measurement Was per 
formed in the manner conceptually illustrated in FIGS. 10 
and 11, respectively. 

[0150] In case any nick or crack longer than 10 pm 
developed in the 3 mm square chips, such chip Was counted 



US 2003/0054643 A1 

as a chip having nick or crack, and the ratio of this number 
of chips to the total number of chips produced from a 6-inch 
Wafer Was termed the “percent nick and crack develop 
ment(%).” 
[0151] As the criteria by Which to evaluate nonexistence 
of nick or crack, in the case Where the ratio of the number 
of chips having the maximum length of nick or crack in the 
chip of 30 pm or shorter, and preferably 10 pm or shorter to 
the total number of 3 mm square siZe chips diced from a 6 
inch-Wafer (the percent acceptable chip production) Was 
90% or higher, it Was deemed that nick or crack does not 
exist. Care should be taken about possible changes Which 
may result from defects in the Wafer per se or conditions of 
grinding done on the backside of the Wafer. While the total 
number of chips Was taken into account for the evaluation, 
it is desirable from the statistical point of vieW to use larger 
Wafer or increase the number of Wafers as the matrix for 
survey. Nevertheless, variances in nick and crack develop 
ment Was controlled by means of keeping conditions of the 
Wafer and grinding done on the backside of the Wafer at 
equal levels so that valid comparison may be made on the 
basis of chips obtained from a single 6 inch-diam. Wafer. 

[0152] (8) Contamination With dicing saWdust: A silicon 
Wafer (P type, thickness: 400 pm, diameter: 6 inches) Was 
attached ?rmly to the frame (MDFTF-2-6-1-H manufac 
tured by Disco Corp.) With the Wafer processing adhesive 
tape (the specimen) interposed in betWeen using a mounter 
(HS-7800 manufactured by Hugle Electronics Co.) at such 
application temperature that does not cause IC chip ?y. 
Thereupon, the mounted Wafer Was placed in a dicer 
(DAD320 manufactured by Disco Corp.) and underWent 
dicing Which Was performed using a blade (NBC-ZH-2500, 
siZe: 27HEDD) under the operating conditions of a revolv 
ing speed of 30,000 rounds per min. and a cutting speed of 
70 mm/min., a full ?lm cut depth of 30 pm, a cutting Water 
(20° C. constant temperature Water) feed rate of 1.5 L/min. 
from the noZZle to the Wafer surface and 1.0 L/min. from the 
doWncomer noZZle in the rotary blade. Thus Was diced the 
Wafer into 3 mm square siZe chips. Next, all the 3 mm 
square chips obtained by dicing a 6 inch-diam. Wafer Were 
vieWed under an optical microscope (100 poWer) for observ 
ing presence/absence of dicing saWdust. Contamination With 
dicing saWdust Was evaluated With reference to the folloW 
ing criteria by surveying the ratio of the number of chips 
carrying dicing saWdust to the total number of chips (the 
percent contamination). The specimen Was rated acceptable 
if the percent contamination Was 0.3% or less, and “accep 
tance” Was denoted by the code “OK.”The specimen Was 
rated rejectable if the percent contamination Was in excess of 
0.3%, and “rejection” Was denoted by the code “NG.” 

[0153] (9) Stretchability: The silicon Wafer (P type, thick 
ness: 400 pm, diameter: 6 inches) Was attached ?rmly to the 
frame (MDFTF-2-6-1-H manufactured by Disco Corp.) With 
the adhesive tape (the specimen) interposed in betWeen 
using a mounter (HS-7800 manufactured by Hugle Elec 
tronics Co.) at such application temperature that does not 
cause chip ?y. Thereupon, the mounted Wafer Was placed in 
a dicer (DAD320 manufactured by Disco Corp.) to undergo 
dicing Which Was performed using a blade (NBC-ZH-2500, 
siZe: 27HEDD) under the operating conditions of a revolv 
ing speed of 30,000 rounds per min. and a cutting speed of 
70 mm/min., a full ?lm cut depth of 30 pm, a cutting Water 
(20° C. constant temperature Water) feed rate of 1.5 L/min. 
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from the noZZle to the Wafer surface and 1.0 L/min. from the 
doWncomer noZZle in the rotary blade. Thus Was diced the 
Wafer into 3 mm square siZe chips. 

[0154] Next, the interval betWeen one chip and another 
adhered to the adhesive tape Was stretched on a Wafer 
stretching machine (HS-1800 manufactured by Hugle Elec 
tronics Co.) by means of ?rstly heating the Wafer processing 
adhesive tape Which had undergone dicing and secondly 
pushing upWards the adhesive tape portion to Which Was 
adhered the Wafer as far as a 20 mm travel distance With a 
round column (rod)-shaped pushing jig having a 180 mm 
diameter. 

[0155] The stretchability Was evaluated With reference to 
the criteria comprising the folloWing three standards, i.e., 
(a), (b), and (c), and samples satisfying all the standards 
Were determined to be acceptable (denoted by the code 
“OK”) and samples Which failed to satisfy all the standards 
Were determined to be rejectable (denoted by the code 
“NG”). 
[0156] Standard (a): The thickness of the adhesive tape in 
contact With the tip of the pushing jig is 90% or more of the 
thickness of the area not in contact With the pushing jig, that 
is to say, the former does not cause any sag or “necking.” 

[0157] Standard (b): The stretched interval betWeen chips 
is 200 pm or Wider. 

[0158] Standard (c): The ratio of the interval stretched in 
the longitudinal direction to the interval stretched in the 
transverse direction betWeen chips is 0.7 or more and 1.3 or 
less. 

[0159] (10) Pickup properties: The silicon Wafer (P type, 
thickness: 400 pm, diameter: 6 inches) Was attached ?rmly 
to the frame (MDFTF-2-6-1-H manufactured by Disco 
Corp.) With the Wafer processing adhesive tape (the speci 
men) interposed in betWeen using a mounter (HS-7800 
manufactured by Hugle Electronics Co.) at such application 
temperature that does not cause chip ?y. Thereupon, the 
mounted Wafer Was placed in a dicer (DAD320 manufac 
tured by Disco Corp.) to undergo dicing Which Was per 
formed using a blade (NBC-ZH-2500, siZe: 27HEDD) under 
the operating conditions of a revolving speed of 30,000 
rounds per min. and a cutting speed of 70 mm/min., a full 
?lm cut depth of 30 pm, a cutting Water (200 C. constant 
temperature Water) feed rate of 1.5 L/min. from the noZZle 
to the Wafer surface and 1.0 L/min. from the doWncomer 
noZZle in the rotary blade. Thus Was diced the Wafer into 3 
mm square siZe chips. Additionally, if the adhesive tape Was 
of the UV-curing type, the adhesive tape Was exposed to UV 
irradiation (total amount of irradiation: approx. 360 mJ/cm2) 
for 60 seconds using an UV irradiation apparatus (DUV100 
manufactured by Disco Corp.). 

[0160] Furthermore, the Wafer processing adhesive tape 
Which had undergone dicing Was heated to a temperature of 
60° C. and thus Was stretched the chip-to-chip interval using 
a pick-and-place equipment (DE35 manufactured by Hugle 
Electronics Co.). Thereupon, after the lapse of 0.3 second 
from the push-up of the pin, the percent capturability (%) as 
surveyed under the pickup conditions Was recorded, and the 
pickup property Was evaluated With reference to the folloW 
ing standards. If all of the 49 chips in 1 tray Were picked up 
in 3 cycles of picking up operation, the specimen Was rated 
acceptable (denoted by the code of “OK”) and if the chips 
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Were not picked up completely, the specimen Was rated 
rejectable (denoted by the code of “NG”). 

EXAMPLE 1 

[0161] The following materials Were used as the raW 
materials for the respective layers constituting the adhesive 
tape 10. As the components to constitute the substrate layer 
1, 80 parts by Weight of propylene-ethylene-1-butene ran 
dom copolymer (r-PP) (consisting of 5 mol. % of ethylene, 
5 mol. % of 1-butene) and 20 parts by Weight of styrene 
ethylene-butylene-styrene block copolymer (SEBS) (Taftec 
TM H1052 manufactured by Asahi Chemical Industry Co.) 
Were used. As the components to constitute the adhesive 
layer 2, 100 parts by Weight of propylene-1-butene -4-me 
thyl-1-pentene copolymer (PB(4-MP)) (consisting of 50 
mol. % of propylene, 20 mol. % of 1-butene, and 30 mol. % 
of 4-methyle-1-pentene) Was used. FIG. 12 shoWs the 
storage modulus G‘, loss modulus G“, and tan?) of the 
adhesive layer Which Were measured in accordance With the 
aforesaid procedure for measuring said viscoelasticity. 

[0162] The melt ?oW rate of each layer Was adjusted to 15 
g/10 min. for the adhesive layer and 15 g/10 min. for the 
substrate layer by mixing a plurality of lots of a same type 
of resin having different melt ?oW rate values. Next, the raW 
material for each layer Was melted on an extruder equipped 
With the full ?ight type screW. The forming conditions are 
that melting temperature for the adhesive layer Was 230° C. 
and for the substrate layer Was 230° C., and these molten 
resins for the tWo layers Were laminated one layer over the 
other through a multi-layer die at a co-extruding temperature 
of 230° C. After the extruded adhesive tape Was cooled, a 
release tape (Tohcello Separator TM SP T-18, thickness: 37 
pm manufactured by Tohcello Co.) Was provided on the 
adhesive layer and then the resulting product Was Wound up 
after being slit to an intended Width. 

[0163] The resulting adhesive tape Was comprised of the 
substrate layer consisting of a single layer and the adhesive 
layer, Wherein a release tape Was provided on the adhesive 
layer side. The thickness of each layer Was 20 pm for the 
adhesive layer and 70 pm for the substrate layer, thus 
making a total thickness of 90 pm. 

[0164] The probe tack of the obtained Wafer processing 
adhesive tape Was 0.1 N/5 mm diam. at an application 
temperature of 60° C., 0.01 N/5 mm diam. at 40° C., and 0 
N/5 mm diam. at 20° C. Consequently, 60° C. Was deemed 
to be the optimum application temperature. 

[0165] As for the temperature-dependent peel adhesion 
force at an angle of 180°, it Was 1 N/25 mm at a testing 
temperature of 23° C. and 1 N/25 mm at 50° C. In light of 
a value of 1 as calculated according to the equation [(The 
peel adhesion force at 50° C.)/(The peel adhesion force at 
23° C.)], there Was not con?rmed any dependence on the 
temperature. 

[0166] As for the force required to reWind from the roll, it 
Was found to be 0.05 N/25 mm, and the roll Was rated to be 
light and easy to be handled. The aforesaid measurements 
are shoWn in Table 3. 

[0167] Furthermore, in order to evaluate the processability 
of the obtained Wafer processing adhesive tape , tests Were 
carried out to determine chip ?y, the maximum length of 
nick or crack and the percent nick and crack development, 
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contamination With dicing saWdust, stretchability and the 
pickup property With the adhesive tape heated to a tempera 
ture of 60° C. and adhered to the Wafer. The test results are 
shoWn in Table 4. 

[0168] As for the chip ?y, the phenomenon of chips 
scattering did not occur, and thus Was demonstrated nonoc 
currence of defective chip production due to chip ?y. 

[0169] As for the maximum length of nick or crack and the 
percent nick and crack development, the test results indi 
cated virtually comparable levels With the levels achieved 
according to the Wax-?xing method (the maximum length of 
nick or crack is 5 pm or less, and the percent nick and crack 
development is 0%). 

[0170] As for the contamination With dicing saWdust, 
there Was not observed any dicing saWdust carried on the 
chip. 
[0171] As for the stretchability, the standard (a) Was 98%, 
the standard (b) Was 400 pm, and the standard (c) Was 1.1 
With the result that the adhesive tape ful?lled all of the 
standards. Thus Was demonstrated its excellent stretch 
ability. 
[0172] As for the pickup property, all of the chips Were 
peeled off and there Was no straggling chip due to failure to 
pick up. Thus Was demonstrated its excellent pickup prop 
erty. 

EXAMPLE 2 

[0173] For the raW materials for the respective layers 
constituting the adhesive tape 10, 80 parts by Weight of the 
same r-PP as used in Example 1 and 20 parts by Weight of 
hydrogenated styrene-isoprene-styrene block copolymer 
(SEPS) (Septon TM 2063 manufactured by Kuraray Co. 
Ltd.) Were used as the components of the substrate layer 1. 
As the components of the adhesive layer 2, 95 parts by 
Weight of the same PB(4-MP) as used in Example 1 and 5 
parts by Weight of ethylene-ot-ole?n co-oligomer (LEO) 
(LucantTM HC-20 manufactured by Mitsui Chemicals, Inc.) 
Were used. The test results covering the viscoelasticity of the 
adhesive layer are shoWn in Table 3 for the three different 
temperature levels of 15° C., 25° C. and 35° C. 

[0174] Under the conditions shoWn in Table 1, an adhesive 
tape Was formed in a same manner as employed in Example 
1. After providing a release tape (Tohcello Separator TM SP 
T-18, thickness: 37 pm manufactured by Tohcello Co.) on 
the adhesive layer, the adhesive tape Was slit to an intended 
Width and Wound up. 

[0175] Results of measurement/evaluation of the obtained 
Wafer processing adhesive tape are shoWn in Table 3 and 
Table 4, respectively. 

EXAMPLE 3 

[0176] For the raW materials for the respective layers 
constituting the adhesive tape 10, loW-density poly-ethylene 
(LDPE) (density: 0.92 g/cm3) Was used as the component of 
the surface layer 4 in the substrate layer 1. As the compo 
nents of the intermediate layer 3 in the substrate layer 1, 80 
parts by Weight of the same r-PP as used in Example 1 and 
20 parts by Weight of hydrogenated styrene-isoprene-styrene 
block copolymer (SEPS) (Septon TM 2063 manufactured by 
Kuraray Co. Ltd.) Were used. As the components of the 
















