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SF-1788 1 DESCRIPTION DIE-SORTING SHEET AND METHOD FOR
TRANSPORTING CHIPS HAVING ADHESIVE LAYER 5 FIELD OF THE
NVENTION [0001] The present inveintion relates to die-sorting sheets and
methods for transporting chips having an adhesive layer. In more detalil,
the invention relates to die-sorting sheets on which 10 chips having an
adhesive layer may be tempB g%?g%%%d and methods for
transporting chips having an‘adhésive layer with the die-sorting sheets.
[000 e acturi iconductor devices involves a 15 dicing
stepzi%;ﬂ\;vghigﬁﬁa@érgié%n u%{o??v%fégr%&%\gi%eﬁ%tﬁ%@oﬁﬁw&h
necessary prepro ing is cut and separated into chips. In this step, a
dicing sheet for fiéﬁés‘fﬁe E%e%mé\]o%dl\u%ig?%gér 56 4ftlched to a circular or
square frame called a ring frame; and the semiconductor wafer is
attached to the dicing sheet and 20 diced with respect to each circuit to
FIELrBanufact,ure sgmiporlductor chips. The dicing step is followed by an
exp%%dﬁ?g}':st%%wia%nding machine and a die-bonding step wherein a
OOOdie-bonding adhesive such as an epoxy resin is applied to pads on
[ Substrates and the semiconductor chips are bonded onto the substrates.

SE~

The present invention relates to die-sorting sheets and
methods for transperting chips having an adhesive layer. 1In
moredetail,theinventionrelatestodie—sortingsheetsonwhich
chips having an adhesive layer may be temporarily attached, and
methods for transporting chips having an adhesive layer with
the die-sorting sheets.

[(0002]

The manufacturing of semiconductor devices involves a
dicing step in which a semiconductor wafer provided with circuits
throughnecessaiypreprocessingis<nﬂ:andseparatedintochips.
In this step, a dicing sheet for fixing the semiconductor wafer
is attached to a circular or square frame called a ring frame;
and the semiconductor wafer is attached to the dicing sheet and
diced with respect to each circuit to manufacture semiconductor
chips. The dicing step is followed by an expanding step with
a bonding machine and a die-bonding step wherein a die~bonding
adhesive such as an epoxy resin is applied to pads on substrates

and the semiconducter chips are bonded onto the substrates.
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SF-1788 2 Further, the chips are subjected to a wire-bonding step and an
inspection step and are finally encapsulated with a resin in a molding
SF-stEp; whereby semiconductor devices are manufactured. [0003] 5
Meanwhile, individualized semiconductor chips are often accommodated
and transported without being die-bonded. In this case, the die-bonding
step is performed off line. [0004] For the accommodation and _
Furflapspottation of semicendudtior dilechips, a reeled-embhdssed earsieriape an
or chip tray produced by embossing a thermoplastic resin sheet with
inspecessed potketsds dusede Thensdrhicoaduetpeschips ate placedsntbe i n in
recessed pockets and covered with a cover sheet, and the chips are
a mestdreth aritkranspertedh untittheyargimoupterkon eleckonicideviees: thb-aq .
The use of such embossed carrier tapes permits selective shipment of
[00fvnh-defective products after the dicing step, or allows semiconductor
chips from a single wafer to be shipped to separate factories. [0005] 20

Sinte:dustsangl, cantamination can: gausen falyies.in: seMisondlICor, orrep
devices, semiconductor chips transported to facilities are often cleaned

accwithodates hefere tse ke peHoan; icleanings it is,peeessay.thatthe ehips, ;
collected from the
case, the die-bonding step is performed off line.
[0004]
Fortimaaccommodétionandrtramsportationcﬁfsemiconductor
chips, a reeled embossed carrier tape or chip tray produced by
embossing a thermoplastic resin sheet with recessed pockets is
used. The semiconductor chips are placed in the recessed
pockets and covered with a cover sheet, and the chips are stored
and transported until they are mounted on electronic devices.
Theuseofsuchembossedcarriertapespermitsselectiveshipm@nt
of non-defective products after the dicing step, or allows
semliconductor chips froma single wafer to be shipped to separate
factories.
(6005]
Since dusts and contamination can cause failures in
semiconducteor devices, semiconductor chips transported to
facilities are often cleaned with water before use. To perform

cleaning, it is necessary that the chips collected from the

embossed carrier tapes should be re-fixed on a dicing tape or
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embossed carrier tapes should be re-fixed on a dicing tape or SF-1788 3
the like, and this causes significant inefficiency. [0006] Patent Document
SF-1"thscloses a technique wherein semiconductor chips are accommodated
and transported while being 5 mounted on a pressure-sensitive adhesive
tape such as a heat-removable tape or a general dicing tape. In this case,
the semiconductor chips are attached to a pressure-sensitive adhesive
thelayekef themadhesive tapes {3007 1A Asiaseribed hereinabeve, the
embossed carrier tapes or general dicing tapes are used to
[00Aédommodate and transport semiconductor chips before the die-bonding
step, that is, the semiconductor chips do not have an adhesive on the

backsutface theredyet.115[0008) Besause-applying.an adhesive at the
time of die-bonding increases complexity, Patent Document 2 discloses a

semtlicingisheetr thathasanadhesivedayeriunctioning as hoth awaferfixing

pressure-sensitive adhesive and a die-bonding adhesive. The 20 adhesive

moulayes is-applieshiosback serface ofa walgrrrios. o thedicing;step and is
diced to a chip size together with the wafer. When the chip is picked up,

heatheradhesive Byelds or a general dicing tape. 1In this case, the

semiconductor chips are attached to a pressure-sensitive

adhesive layer of the adhesive tape.

(00077

As described hereinabove, the embossed carrier tapes or
general dicing tapes are used to accommodate and transport
semiconducter chips before the die-bonding step, that is, the
semiconductor chips do not have an adhesive on the back surface
thereof yeﬁ.

[0008]

Because applying an adhesive at the time of diewbondiﬁg
increasescompl@xity,PatentDocument;2disclosesaadicingsheet
that has an adhesive layer functicning as both a wafer-fixing
pressure-sensitive adhesive and a die-bonding adhesive. The
adhesive layer is applied to a back surface of a wafer prior
to the dicing step and is diced to a chip size together with
the wafer. When the chip is picked up, the adhesive layer is

held on the back surface of the chip.
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held on the back surface of the chip. SF-1788 4 Patent Document 1:
SF“I]?-@-ZOOO-%Z% Patent Document 2: JP-A-H02-32181 SUMMARY OF
TI—?3 INVENTION 5 [00091 The above adhesive layer has a certain level
of tackiness (adhesion) required to féllx the wafer (chips) during the dicing
step. When the semiconductor chips with tackiness on the back surface

pat € ajg%%%%dcatﬁq il}p_%grggt)ﬁgs%%%r{ier, they adhere 10 to the

embossed carrier because 0 iness. Itis therefore difficult to
pat S9llect the semicond 959@11@5 from recessed pockets in the
subsequent stép. Further, collecting “the chips results in deformation of
the adhesive layer on the back surface. Such semiconductor chips
reduce the reliability 15 of the obtainable semiconductor devices. [0010]
er, when the above semiconductor chips are accommodated on a
SUM%%%%LQ%@%@ tgge\,{rtﬁgja%esive layer of the semiconductor chips firmly
tﬁches to the 20 pressure-sensitive adhesive of the dicing tape to make
e picking up in the subsequent step difficult. Further, when the chips
are_picked up, the adhesive layer on the chip back surface can be

contaRiRXREby tHE SredeutéBensitvg adREsivé brthevel of tackiness

[CO

(adhesion) required to fix the wafer (chips) during the dicing
step. When the semiconductor chips with tackiness on the back
surface are accommodated in the embossed carrier, they adhere
to the embossed carrier because of the tackiness. It is
therefore difficult to collect the semiconductor chips from the
recessed pockets in the subsequent step. Further, coliecting
the chips results in deformation of the adhesive layer on the
back surface. Such semiconductor chips reduce the reliability
of the obtainable semiconductor devices.

[0010]

Further, when the above semiconductor chips are
accommodated on a general dicing tape, the adhesive layer of
the semiconductor chips firmly attaches to the
pressure-sensitive adhesive of the dicing tape to make the
picking up in the subseguent step difficult. Further, when the
chips are picked up, the adhesive layer on the chip back surface
can be centaminated by the pressure-sensitive adhesive of the

dicing tape that remains attached thereto. This contamination
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_ dicing tape that remains attached thereto. This contamination Sr-1788 5
SE- Al reduces the reliability of the obtainable semiconductor devices.
[0011] The problems mentioned above are not limited to chips from 5
semiconductor wafers but are also probable with any chip products such
21238 ?%) i}cal chigs. [0012] It is therefore an object of the present invention to
5 Prévige e sonhg-Sheets Wwhikeby éver énips hay fack§rigonductor
adhesive layer on the back surface can be stably accommodated and
deviahiported, and methods for stably accommodating and transporting
such chips having an adhesive layer by the use of the die-sorting sheets.
[Oofédlfs] 15 The present inventors diligently studied and have invented
specific die-sorting sheets that can solve the above problems. The
preséift RVEntisli haCheePTms ebmpletts [00T4] Adiesdbrting-shiaet £rom
according to the present invention on 20 which a chip having an adhesive
Semigitqs tdrmporafisratached: eommises alpredsurd-sersitive athesiveluct s
layer exposed on an outer periphery of the die-sorting sheet, and a base
suckilmexpeségal chips.

[0012]

It is therefore an object of the present invention to
provide die-sorting sheets whereby even chips having a tacky
adhesive layer on the back surface can he stably accommodated
and transported, and methods for stably accommodating and
transporting such chips having an adhesive layer by the use of
the die-scrting sheets.

[0013]

The present inventors diligently studied and have invented
specific die-scrting sheets that can solve the above problems.
The present invention has been thus completed.

[(C014]

A die-sorting sheet according to the present invention on
which a chip having an adhesive layer is temporarily attached
comprises a pressure-sensitive adhesive laver exposed on an
outerperipheryofthecﬁfrsortingsheet,andaabasefilmexposed
on a central area that 1s inside the ocuter periphery.

[0015]



10

15

20

on a central area that is inside the outer periphery. [0015] SF-1788 6 In
gF— t% Egle sorting sheet, the pressure-sensitive adhesive layer is preferably
aminated on an outer periphery of the base film. [0016] 5 Preferably, the
pressure-sensitive adhesive layer is ‘laminated on a support film and is
shaped identically with the support film, and the base film is laminated on

a central area of the,or gas% I%%nsglk\{e addrelﬁeswe Iayer 1,[OO%Y]V 10 An

method for transporting ac aving an A esweﬁayer accordlng ?ﬁé"ve

lay e§gr:%%v4e&§ gfo gr|setz)ssat,9ggl%1?gad|0| and die- ondln hesngjase

sheet to a sur ace o a substrate, the adhesive sheet c%mpr |ng an’
dhesive layer and a base material; 15 full-cut dicing the substrate with
respect to chips together with the adhesive layer; picking up a chip having
[0 t iadhesive layer on the back surface thereof, from the base material;
providing the die-sorting sheet of the invention that is 20 fixed with a

frarpe tl%rough the pressure- -sensitive adhesive layer on the outer
penp ery; the pressure-sensitive adhesive layer is

laminated on a support film and is shaped identically with the
support film, and the base film is laminated on a central area
of the pressure-sensitive adhesive lavyer.
[0017]

A method for transporting a chip having an adhesive layer
according to the present invention comprises:

applying a dicing and die-bonding adhesive sheet to a
surface of a substrate, the adhesive sheet comprising an adhesive
layer and a base material;

full-cut dicing the substrate with respect to chips
together with the adhesive layer;

picking up a chip having the adhesive layer on the back
surface thereof, from the base material;

providing the die-sorting sheet of the invention that is
fixedwithiaframethroughthegnfﬁsure—sensitiveadhesivelayer
on the outer periphery;

temporarily attaching the picked up chip through the
adhesive layer thereof onto the base film exposed on the

die-sorting sheet; and
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temporarily attaching the picked up chip through the adhesive layer

SF_E%rgof onto the base film exposed on the die-sorting sheet; gnd SF-1_78§3
7 transporting the die-sorting sheet t9 a subsequent step while the chip is
temporarily attached on the sheet through the adhesive layer. [00_18] 51n
a preferred embodiment of the method for transporting a chip having an

adh@”gg/gg%q_,rt u Iiéy%ghe chi%slare t m%)or@rily attached to the

base film éxposed on the die-sorting shaet whils the rasfectiveaiissive &P

- rS.ar rate from one another. 10 ADVANTAGES OF THE .
T N (OGS AR Bt 16 rAeEHG O 1D BRBRE iR the
chips having an adhesive layer can be stably accommodated and
adh%%%?é%nsl})%ﬁ%ﬁ ‘on the die-sorting sheets. In subsequent steps af_ter the
{OOlagﬂ:ommodation and transportation, the chips that are temporarily
attached on the die-sorting sheets can be picked up without

contamination_ or deformation of the adhesive layer of the chips. .
Acc%%}d%gﬁ)fﬁ&%?gligﬁ BB ctor 2B viteSnigyFberansporting

factured using the chips that are picked up.
a cﬁg%n%g%i%g an é&hesivg 1ayer,pa plué%lity of the chips are

temporarily attached to the base film exposed on the die-sorting
sheet while the respective adhesive layers are separate from

one another.

ADVANTAGES OF THE INVENTION
[0019]

According to the methods of the present invention, even
chips having an adhesive layer can be stably accommodated and
transported on the die-sorting sheets. In subseguent steps
after the accommodation and transportation, the chips that are
temporarily attached on the die-sorting sheets can be picked
up without contamination or deformation of the adhesive layer
cf the chips. Accordingly, highly reliable semiconductor

devices may be manufactured using the chips that are picked up.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig. 1 is & perspective view of a die-sorting sheet
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BRIEF DESCRIPTION OF THE DRAWINGS [0020] Fig. 1 is a perspective
view of a die-sorting sheet SF-1788 8 according to the present invention.
SE-Eig8 2 is a cross sectional view taken on line X-X of Fig. Fig. 3 is a cross
sectional view of a die-sorting sheet 5§ according to the present invention.
Fig. 4 is a perspective view of a die-sorting sheet of the present invention.
Fig. 5 is a cross sectional view taken on line Y-Y of Fig. 4. 10 Fig. 6is a
accpempestiveovieheotra ngrframe g £ 7 isha view for explaining a method
for transporting a chip having an adhesive layer according to the present
inveRfion. Fig.s84sarview forexptaininga methad dor ranspading 1%a rig.
chip having an adhesive layer according to the present invention. Fig. 9 is
<+ aview for explaining a method for transporting a chip having an adhesive
layer according to the present invention. 20 Fig. 10 is a view for
explaining & method-fosdeanspettingr aichip baving an adhesiye layet sneet
according to the present
according to the present invention.

A

Fig. 4 1s a perspective view of a die~sorting sheet of the

present invention.

Fig. 5 is a cross sectional view taken on line Y-V of Fig.

Fig. & is a perspective view of a ring frame.

Fig. 7 is a view for explaining a method for transporting
a chip having an adhesive laver according to the present
invention.

Fig. 8 is a view for explaining a method for transporting
a chip having an adhesive layer according to the present
invention.

Fig. 9 is a view for explaining a method for transporting
a chip having an adhesive layer according to the present
invention.

Fig. 10 is a view for explaining a method for transporting
a chip having an adhesive layer according to the present
invention.

Fig. 11 is a view for explaining a method for transporting

a chip having an adhesive layer according to the present
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invention. Fig. 11 is a view for explaining a method for transporting a chip
sr-~1¥aying an adhesive layer according to the present SF-1788 9 invention.
Fig. 12 is a view for explaining a method for transporting a chip having an
adhesive layer according to the present invention. 5 DESCRIPTION OF
NUMERALS [0021] 10: die-sorting sheet 11: pressure-sensitive adhesive
invdayero40 1la: pressure-sensitive adhesive layer 11b: core film 11c:
pressure-sensitive adhesive layer 12: base film 13: outer periphery 15

14: eeptral area 20, die-soi 21 pressyressensitive adhesive
layer 2la: pre%s%?g%gvas%gv%%%%%%%/@lﬁeg %Hl :%%@e%ﬁ% géazri%}:aortmg

a cHﬁﬁsﬂggfﬁ§Sgye§HH§§B@ga¥g§er according to the present

invention.

DESCRIPTION OF NUMERALS

(00217
10: die-sorting sheet
11: pressure-sensitive adhesive layer
1la: pressure-sensitive adhesive layer
1lb: core film
llc: pressure-sensitive adhesive layer
12: base film
13: cuter periphery
14: central area
20: die-sorting sheet
21: pressure-sensitive adhesive layer
2la: pressure-sensitive adhesive layer
21lb: core film
2lc: pressure-sensitive adhesive layer
2Z2: base film
23: outer periphery
24: central area

40: die-sorting sheet
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22: base film 23: outer periphery 24: central area 40: die-sorting sheet
SF-I5E9788 10 41: base film 42a: pressure-sensitive adhesive layer 42b:
support film 42: general dicing sheetUs 43: outer periphery 44: central
area 50: ring frame 51: opening 52: flat notch 10 53: planned surface that
is to be attached to the die-sorting sheet 60: dicing and die-bonding
adidsive &fifet™ 61 adhesive layer 62: base material 15 70:
semiconductor wafer 80: semiconductor chip 81: separated adhesive

lay&F PREEERRELS EMBODIVENFSIGE THE INMENTION 20 [0022]

42h:

42

43:

44

50:

51:

52:

53:

support film
general dicing sheet
outer periphery
central area

ring frame

opening

flat notch

rlanned surface that is to be attached to the

die-sorting sheet

60:

61:

(Y

70:

80:

g1l:

dicing and die-bonding adhesive sheet
adhesive layer

base material

semiconductor wafer

semiconductor chip

separated adhesive layer

PREFERRED EMBODIMENTS OF THE INVENTION

[(0022]

The present invention will be described in detail

hereinbelow,

[0023}

[Die-sorting sheets]
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The present invention will be described in detail hereinbelow. [0023]
. E)Die-sorting sheets] SF-1788 11 Die-sorting sheets according to the
F~ brédent invention are used to temporarily attach thereon a chip having an
adhesive layer for the purpose of trarsportation or the like. A
pressure-sensitive adhesive layer is exposed on an outer 5 periphery of
the die-sorting sheet, and a base film is exposed on a central area that is

insidte the®Bitet Peripheny. DOSELA préférred Erfbsdiffsitiofihgent ion are
gie:sorting sheets is illustrated in a perspective view and a cross

29 debiionaf YRR 20U FigS tE ahd 2 Fe§sttivelywhehdii Bhdieasorenpesive

n sheet 10 has a pressure-sensitive adhesive layer 11 laminated on an

&Y Bliter OPeripifery SFABRent L2I8PSHEWH Lthe presslive-Sersitive A

adhesive layer 11 is exposed on an outer periphery 13 of the die-sorting

PIeSRESEIT Hnti-the aseHIms12 & dritsedioh acentall 16rarea 1duthatis
inside the outer periphery. [0025] The base films 12 are not particularly

Perfipitedybairésin M maytbeugsed with,examples-inckidirig polyethylpneed
films, polypropylene films, polyvinyl chloride films, ethylene/vinyl

on a central area that is inside the outer periphery.

[0024]

A preferred embodiment of the die-sorting sheets is
1llustrated in a perspective view and a cross sectional view
in Figs. 1 and 2, respectively, wherein a die-sorting sheet 10
has a pressure-sensitive adhesive layer 11 laminated on an outer
periphery of a base film 12. As shown, the pressure-sensitive
adhesive layer 11 is exposed on an outer periphery 13 of the
die—sortingsheeth,andthekﬁsefilijZisexposedcnlacentral
area 14 that is inside the outer periphery.

[0025]

The base films 12 are not particularly limited, but resin
films may be used with examples including polyethylene films,
polypropylene films, polyvinyl chloride films, ethylene/vinyl
acetate copolymer films, ethylene/{(meth}acrylic acid copolymer
films, ethylene/(meth)acrylate copolymer f£ilms, polyethylene
terephthalate films and polyurethane films.

[0oz2s)

The thickness of the base film 12 is preferably 10 to 1000
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20 acetate copolymer films, ethylene/ (meth) acrylic acid copolymer films,
SE-ethifene/(meth)acrylate copolymer films, polyethylene terephthalate films
and polyurethane films. [0026] The thickness of the base film 12 is
preferably 10 to 1000 SF-1788 12 m, and more preferably 20 to 800 m.
[0027] The surface tension on the surface of the base film 12 on which
HIN, cRIpS Wit e moehtackis lprefefalily ndbmare than 40 mN/m, 5 and more
referably not more than 35 mN/m. The surface tension is preferably not
[C0e&s than 20 mN/m. In the use of the die-sorting sheet 10, a chip having
an adhesive layer is temporarily attached to the base film through the
adhésiveslayér cFhedsasedilnts haviag the Gbowecsunface tensiot permitz on
stable 10 accommodation and transportation of the chips. Further, the
whighseHfilms péfnittighareteasdbilitymof de adhesivedayes of thean 40 mN/m,
semiconductor chips therefrom, and the chips may be easily picked up in
and the sabseglentstep. krurthesmorehthe Baseifiim . covers therentire swfacesn
of the adhesive layer to prevent the 15 adhesive layer from any

is pontamiakfignrand thesenhanced? releasability prevertsthe agdhesive
layer from being deformed in a removing operation. Accordingly,

diesemiconductoredavices withdrgh reliability nmay bepmanufactued. - ;g
temporarilyattachedtotﬁuabasefilmthroughtheadhesivelayer.
The base films having the above surface tension permit stable
accommodation and transportation of the chips. Further, the
base films permit high releasability of the adhesive layer of
the semiconductor chips therefrom, and the chips may be easily
picked up in the subseguent step. Furthermore, the base film
covers the entire surface of the adhesive layer to prevent the
adhesive layver from any contamination, and the enhanced
releasablility prevents the adhesive lavyer from being deformed
in a removing operation. Acceordingly, semiconductor devices
with high reliability may be manufactured.
(0028]

The above surface tension of the base films 12 may be
achieved by appropriately selecting materials or by relsase
treatmentssudﬁascoatimgthesurfacecﬁfresinfilmswithagents

such as silicone resins.

[C029]
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[0028] 20 The above surface tension of the base films 12 may be

achieved by appropriately selecting materials or by release treatments
SF-$UBhA as coating the surface of resin films with agents such as silicone

resins. [0029] SF-1788 13 The pressBire-sensitive adhesive layer 11 may

be a double-sided pressure-sensitive adhesive sheet as illustrated in Fig.

2 wherein pressure-sensitive adhesive layers 11a and 11c are proviqlgd

on Béth serfaces of ascore fitmib. The S=doubla-sided pressure-sensitive

adhesive sheet is attached and fixed to a ring frame 50 through the
doulptesstiesensitivesadtiesiven ayerid aa and 45 bended @nduintegrated with - 4

the base film 12 through the pressure-sensitive adhesive layer 11c.

in Begauge the evelsof adhesiongequited for aggaawnedatiofyers 112 and
transportation 10 or picking up of the chips are varied, the use of the

11c deublepsideddpresstire-sensitive-adhrsive sheetqovides an advantage o
that pressure-sensitive adhesive layers (11a and 11c) each having

doulapproprinte adhesion-mayhesselected: 0Q30%, 45 Fhe pressure-sensitive , 4

adhesive layer 11 has such a size that it may be_ fixed toa ring f_rame 50
£1 zeisechin the tearsportingo rnethods ofihe presentinvention. ;The ting frame . .

50 is generally

layer 1la, and is bonded and integrated with the base film 12
through the pressure-sensitive adhesive layer 1lc. Because the
levels of adhesion required for accommodation, transportation
or picking up of the chips are varied, the use of the double~sided
pressure-sensitive adhesive sheet provides an advantage that
pressure-sensitive adhesive layers {1lz and 1lc¢) each having
appropriate adhesion may be seslected.

[0030C]

The pressure-sensitive adhesive layer 11 has such a size
that it may be fixed to a ring frame 50 used in the transporting
methods of the present invention. The ring frame 50 is generally
a metal or plastic shaped product. HNeedless to say, an opening
51 of the ring frame 50 has an inner diameter that is somewhat
larger than the exposed central area of the base film on which
semiconductorchipswiilkxatemporarilyattach@d. (See Fig. 6.)
Part of the outer periphery of the ring frame 50 is cut away
to provide a flat notch 52 for a guide. 1In the transporting

methods of the invention as will be described later, the under
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apo1d Q‘hetal or plastic shaped product. Needless to say, an opening 51 of the
ring frame 50 has an inner diameter that is somewhat 20 larger than the
exposed central area of the base fil on which semiconductor chips will
be temporarily attached. (See Fig. 6.) part of the outer periphery of the

sur gnc%fr%@gt%% isrc#g (aawfall%/? to pg%vide a flat notch 52 for a guide. In the
0ods©o

transporting met R& invention 45 Wiff B& Yestrib&d later, the under
resssli-rlgEBg 14 surface of the rin grame 50 is attached to the ‘
P eSS asSure=densi %v%eaﬁﬁg§\§éYa% MGF the die-sorfing shesC 1bY(Ew. SToet
10 (Igithe p{gient specification, the surface thgt is to be attached to the
predsure-sensitile AdheRVeSEYEr PPBTS fefefed 18 asthe Pianee that
., surface that is to be attached to the die-sorting sheet". Back to the
18 ThedGintion BHifE size 'Ot thB Preseir& seRsifive adRedlBagyerel Laker 11
. pressure-sensitive adhesive layer 11 has such a size that it may be fixed
T8 TRNRETREhIEY &6riads 53RhaRe baatafrddtio the die-Sertiagtached
sheet, of the ring frame 50. In detail, the outer diameter of the
to UhReskifedensitive adiraive laeral GRoUiEbadarferthanthe Bidmeter ze
of the opening 51. [0031] The core films 11b may be resin films similar to
oL the paees 15 ¥HNs ARs ThéUsersteratively rigit finis sushas polyethylene

terephthalate films provides good dimensional stability during
pressure-sensitive adhesive layer 11 has such a size that it

may be fixed to the planned surface 53 that is to be attached
to the die~sorting sheet, of the ring frame 50. In detail, the
outer diameter of the pressure-sensitive adhesive layer 11
should be larger than the diameter of the cpening 51,

[C031]

The core films 1lb may be resin films similar to the base
films 12. The use of relatively rigid films such as pelyethylene
terephthalate films provides good dimensional stability during
the production of the die-sorting sheets 10.

[0032]

The thickness of the core films 11b is preferably 10 to
500 pm, and more preferably 30 to 200 M.

[0033]

The pressure-sensitive adhesive layers 1la and lic may be
formed,from_acrylic pressure-sensitive adhesives, rubber based

pressure-sensitive adhesives, silicone based
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- F}% groduction of the die-sorting sheets 10. [0032] The thickness of the
core films lib is preferably 10 to 20 500 m, and more preferably 30 to 200
m. [0033] The pressure-sensitive adhesive layers 11a and 11c may be
formed from acrylic pressure-sensitive adhesives, rubber based
E)pressuﬂre-sensitiye adhesives, silicone based SF-1788 15 o

Preredsura Lhnsitt e adHesies Gite MR pra s StreRdsrsiive aapesived ve

ah Of these, acrylic pressure-sensitive adhesives are preferred. The

AN predSiite-sefisitive athebie/tayers g 3RHAATS fidy e fsmed rohv as e
identical pressure-sensitive adhesive. 5 In a preferred embodiment, the

Pfe%?é&&ﬁe-sgﬁﬁtiﬁé S0RESvE 18YET Iid HHatFabeSto'the Base film 2 snd 1lc
formed from a pressure-sensitive adhesive having stronger adhesion, and

may (RE Aretihie-deilinie adrhiEsie fkr 218 IRARTRPRE 16 e ringhirarmes .
50 is made of a removable pressure-sensitive adhesive. 10 [0034] The

In a feedirersshsiive dthesive e REERSHTE 13 0ath L prefedhisly rangesine r
thickness from 1 to 100 pm, and more preferably 3 to 80 m. [0035] 15

1le mladielstifg Sheblel PopthelirbBedtinientionrmay beronm

pressure-sensitive adhesive having stronger adhesion, and the
pressure-sensitive adhesive layer 1la that attaches to the ring
frame 50 is made of a removable pressure-sensitive adhesive.
[0034]

The pressure-sensitive adhesive layers lla and 1lc¢ each
preferably range in thickness from 1 to 100 um, and more

preferably 3 to 80 um.
[(0035]

The die-sorting sheets 10 of the present invention may be
produced as follows.
[0G36]

A double-sided pressure-sensitive adhesive sheet as a
pressure-sensitive adhesive layer 11 is provided while release
films treated with a silicone releasing agent or the iike are
disposed on both surfaces of the adhesive sheet. When
pressure-gensitive adhesive layers 1la and 1ic of the
double-slided pressure-sensitive adhesive sheet are formed from

differing pressure-sensitive adhesives, a lightly removable
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produced as follows. 0036] A double-sided pressure-sensitive adhesive
sheet as a pressure-sensitive adhesive layer 11 is provided while release
SF-204%fms treated with a silicone releasing agent or the like are disposed on
both surfaces of the adhesive sheet1¥hen pressure-sensitive adhesive
layers 11a and 11c of the double-sided pressure-sensitive adhesive sheet
are formed from differing pressure-sensitive adhesives, a lightly
relpahgvablensF-17688 1% reldase film és dispesed en the: pigssute-sensitive e
adhesive layer llc that laminates to a base film 12 and a release film of
Laypgaly felbhsés typerisdisposathon the pressiltersehsiive adhesive fayefiln
lla that adherers to a ring frame 50. The lightly 5 removable release film is
of beleased filstaSach differing levielp cofeemavability ofthedightly apfls it ive
heavily removable release films enhance workability during the
adhpridictioryefthe adigssartinghsheets b D@3 FglorBeforedhe The 1ightly
pressure-sensitive adhesive layer 11 is laminated on the base film 12, it is
remeutivlanappreximately tiscutar shapea by pyaching.omthe like IR @ 1ave1s
embodiment, the pressure-sensitive adhesive layer 11 and the lightly
of removable] telgaserfilomare seleetively punehked,outbutdhe heavily reiease

films enhance workability during the production of the
die-scrting sheets 10.
[0037]

Before the pressure-sensitive adhesive layer 11 is
laminated on the base film 12, it is cut to an approximately
circular shape by punching or the like. In an embodiment, the
pressure-sensitive adhesive layer 11 and the lightly removable
release film are selectively punched out but the heavily
removable rzlease fiim.is net completely punched out, whereby
the heavily removable release £film is used as a carrier of the
pressure-sensitive adhesive layer 11 and the subseqguent
processing may be carried out continuously roll te roll.
[0038]

Next, the remaining lightly removable release film and the
punched-out inner circular part of the pressure-sensitive
adhesive layer 11 are released and removed, and the

pressure~sensiﬁive adhesive layer is laminated on the base film

iz,
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.- 15 removable release film is not completely punched out, whereby the
_ﬁgagiﬁly removable release film is used as a carrier of the
pressure-sensitive adhesive layer 11'dnd the subsequent processing may
be carried out continuously roll to roll. [0038] 20 Next, the remaining
[ OI' tly removable release film and the punched-out inner circular part of
the’pressure-sensitive adhesive layer 11 are released and removed, and
the pressure-sensitive adhesive layer is laminated on the base film 12.
SF- ﬁuﬁé‘@ﬁgu@éqﬂéﬁﬂﬁ aréur pefpheal poriont thee
pressure-sensitive adhesive layer 11 is punched out substantially
PLeEShEHtAEARAWHY therimneP éiYeulappaet of b the |ayerdiistiathas been
cut away and so as to meet the diameter of the ring frame 50 that will be
subgfaciedtHere P NF Bk ase 1oy, ivistpreférablethartheiheavilyr part of
~ removable release film is not punched out. In detail, referring to Figs. 1
the ke odier ipekiphesab pertions:of they base film42 andihetl@he diameter
pressure-sensitive adhesive layer 11 are cut and removed beforehand to
°f Hheer e diawetebof tHeatingflantes50t Thish preliminasy: cuttimmnte thes case
shape of the ring frame 50 enables eliminating a step of cutting the
toodig-Softhgrsidatidolkenithes the heavily removable release film
is not punched out. In detail, referring to Figs. 1 and 2, outer
peripheral portions of the base film 12 and the
pressure-sensitive adhesive layer 11 are cut and removed
beforehand to meet the diameter of the ring frame 50. This
preliminary cutting to the shape of the ring frame 50 enables
eliminating a step of cutting the die-scrting sheet 10 when the
die-sorting sheet 10 is attached tc the ring frame 50. The

die-sorting sheets 10 may be manufactured as described above.
[0040]

In the transporting methods of the présent invention as
will be described later, the frames are not limited to the ring
frame 50 shown in Fig. 6 and conventional frames with various
shapes may be used. Therefore, the die-sorting sheets of the
present invention are not limited to the shapes as illustrated
in Figs. 1 and 2 and may have shapes corresponding to the frames.
For example, when the frame is square, the die~sorting sheet

may be square too. Further, the shape of the central area 14
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ngfijﬁg—éorting sheet 10 is attached to the ring frame 50. The 15 die-sorting
sheets 10 may be manufactured as described above. [0040] In the
transporting methods of the present]iﬁvention as will be described later,
the frames are not limited to the ring frame 50 shown in Fig. 6 and
OF ¢ %n\é%rglosnal Lrames with various 20 shapes may Qe used. Therefore, the
* Tdie-sorting Sheets of 15 presERtinvaNfioi af P Rothited 15 308 shapes- he r
wo {35 illg trated in Figs. 1 and 2 and mag have shapes corresponding to the
S s

TYames® POl Sample; ihan ire frafnd 75'8Guare, tReRfiersaranG SHey have
may be square too. Further, the shape of the central area 14 SF-1788 18
21V (fihe giéidorfifigRfieet 10 may have any optional shape, in other words,
00 hegshape of the adhesive layer 11 to be removed may have any optional
[ Sh pe. [0041] 5 The pressure-sensitive adhesive layer may be composed
of a single or two adhesive layers without a core film. The absence of the
coré ffimelesds i sansrithickhexd it Ihe epressare Benstivecadhesied of
layer and reduces the step height in the die-sorting sheets. It is
& S1zgddtdifghrressiienitratlBy riprintdd marks aremsadsdandurifigsteragece

of rolled die-sorting sheets. [0042]
of the core films leads to smaller thickness of the

pressure-sensitive adhesive layer and reduces the step height
in the die-sorting sheets. It is accordingly less likely that
imprinted marks are caused during storage of rolled die-sorting
sheets.
(00427

Fig. 3 shows another embodiment that corresponds to a
reversed structure of the die-sorting sheet 10 of Fig. 2. In
a die-sorting sheet 20 illustrated in the figure, a
pressure-sensitive adhesive layer 21 is laminated on the under
surface of a base film 22. In detail, the bPressure-sensitive
adhesive layer 21 is exposed on outer periphery 23 of the under
surface of the die-sorting sheet 20, and the base film 22 is
exposed on a central area 24 of the upper surface of the
die-sorting sheet (Fig. 3). In this case, a semiconductor chip
80 is temporarily'attachedenwiaccommodated_oniﬂmsupper'surface
of the base film 24 as will be described later {(Fig. 11).

100437
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Fig. 3 shows another embodiment that corresponds to a reversed
structure of the die-sorting sheet 10 of Fig. 2. In 15 a die-sorting sheet 20
sr-illustrated in the figure, a pressure-sensitive adhesive layer 21 is
laminated on the under surface of alsase film 22. In detail, the
pressure-sensitive adhesive layer 21 is exposed on outer periphery 23 of
the under surface of the die-sorting sheet 20, and the base film 22 is 20

expusedita cenrak area 24 ok thamppersurfage obthe die-sarting sheet- 4
(Fig. 3) In this case, a semiconductor chip 80 is temporarily attached and

pregccommogatad ondha wpper surface of thehass film 24 as Wil D& it 5 ve
described later (Fig. 11). [0043] SF-1788 19 The pressure-sensitive

adhadhesive dayer 21isA daublessided pressure-sensitiveadhesive.sheel o ¢

wherein pressure-sensitive adhesive layers 21a and 21c are provided on

a cheth surfacesiof, a carefilm, 21, Similartothe pressure:sensifive, peo s i ve

adhesive 5 layer in the die-sorting sheet 10, the pressure-sensitive

1ayadhesive layey J@S%@iﬁ’u@izgﬁgéyt gy Q%@%@s@ﬁ'?@—gé%ﬁ%x&e

used in the transporting methods of the present invention. The core fi

adn@dbieshulpriofiatinhe pressyLe-sensiive aghesive layel b, and the,
10 pressure-sensitive adhesive layers 21a and 21c are similar to the J
fraﬂéesﬂ‘flr‘?ﬁgﬁsw}{e @ggeﬁiﬁlgr@%%§é‘£'ggarﬁgejt]h%ds of the present
invention. The core film 21b is similar to that in the
pressure-sensitive adhesive laver 11b, and the
pressure-sensitive adhesive layers 21a and 21c¢c are similar to
the pressure-sensitive adhesive layers 1lla and 1lc.
[C044]

In the die-sorting sheets 20, the surface on which chips
are temporarily attached is different from the surface on which
the pressure-sensitive adhesive layer for the fixing to the ring
frame is provided. It is therefore possible to cptimally
control the keying (interlayer adhesion) between the
pressure—sensitive acdhesive layer 21 and the base film 22, and
surface properties required for the temporal attaching of chips.
[0045]

Another preferred embodiment of the die-sorting sheets is
illustrated in a perspective view and a cross sectional view
in Figs. 4 and 5, respectively, wherein a die-sorting sheet 40

is a laminate in which a support film 42 is laminated with a
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SF—{Q%%A'] In the die-sorting sheets 20, the surface on which chips are
emporarily attached is different from the surface on which 15 the

pressure-sensitive adhesive layer fof the fixing to the ring frame is

provided. It is therefore possible to optimally control the keying (interlayer
pre adhesion be&vgg%% th(gh ressure-sensitive adhesive layer 21 and the

ase Tilm 22, and’ siiTAce properties fedafed for the t&npsrarattathing ot v

withctéi S %0 004t5 Agother preferred em,l%)odiment of the die-sorting sheets

is-illustrated fr & pefsp8aivé ViR and Htfoss Sectibharvied dr Rige - ral
- ande, respectively, wherein a die-sorting sheet 40 is a laminate in which

reg o ¢ %

JOIEIRT 83 & iminaietwit & SIE1788 90 prelre-Seiitive

a suppo
adhesive layer 42a that is shaped identically with the support film, and a
PLeHHEHMAT KAk findR0TH A RedfalCardb st the présqrecserritive outer
adhesive layer. The pressure-sensitive adhesive layer 42a is exposed on
PETINGtEr 5 petiphfy ABGTIRE HidiSomingshet? 402 afdtihe basesfiliiam 41
_Is exposed on a central area 44 that is inside the outer periphery. lItis
L5 exRasRblesRuetire thatds simidr (6 e iaminatedsrdére of the stpetinghery .
shown in Fig. 5, the pressure-sensitive adhesive layer 42a and the base
1t IR YA SR a7 havearger-diimdtars-thish 10the support fitml 424 and therde r

gressure-sensitive adhesive layer
of the structure shown in Fig. 5, the pressure-sensitive adhesive

layer 42a and the base film 41 may have larger diameters than
the support film 42b and the pressure-sensitive adhesive layer

4Z2a may be exposed on an outer periphery of the under surface
of the base film 41.
[00486)

A general dicing tape 42 may be used as a unit of the sSupport
film 42b and the pressure-sensitive adhesive layer 42z, but the
scope of the invention is not limited thereto.

[0047]

The base film 41 and the support film 42b may be
appropriately selected from the resin films described with
respect to the base film 12. The thickness of the base film 41
is preferably 1 to 200 um, and more preferably 5 to 100 um, and
the thickness of the support film 42b is preferably 10 to 500

Mm, and more preferably 30 to 300 pum. The surface tension on

the surface of the base film 41 on which chips will be mounted
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42a may be exposed on an outer periphery of the under surface of the
base film 41. [0046] A general dicing tape 42 may be used as a unit of the
SF“%GBSOH 15 film 42b and the pressure-sensitive adhesive layer 42a, but
the scope of the invention is not limited thereto. [0047] The base film 41
and the support film 42b may be appropriately selected from the resin
. films described with 20 respect to the base film 12. The thickness of the
15 ha8e Fiffi %138 préfarably 152002/ e ahd Fior%referably 5 to 100 m, and
e thickness of the support film 42b is preferably 10 to 500 m, and more
[OO% éferably 30 to 300 m. The surface tension on the surface of the base
film 41 on which chips will be mounted SF-1788 21 is the same as that of
the bASeHHR“ TO0A8ThE bressifesehsitive agheshalayer 4Ba mMaymed
be formed from a pressure-sensitive adhesive similar to that of the 5
Fromy e sensrive aanesivedayesiias The thicknésgotthethat of the
pressure-sensitive adhesive layer 42a is preferably 1 to 1OQ m, and more
Preyearepally 36 80Vgma {049} Thelpressuréisensitiveadheasive lyer 42ashe
has such a size
Pressure-sensitive adhesive layer 42a is preferably 1 to 100

um, and more preferably 3 to 80 Lem .
[0049]

The pressure-sensitive adhesive layer 42a has such a size
that an exposed portion thereof is large encugh to be attached
to the ring frame 50. In detail, the exposed portion of the
pressure-sensitive adhesive layer 42a should have such a size
that the pressure~sensitive adhesive layer 42a may be fixed to
a planned surface 53 of the ring frame 50 that is to be attached
to the die-sorting sheet. In more detail, the cuter diameter
of the pressure-sensitive adhesive layer 4Za should be larger
than the diameter of the opening 51. The base film 41 on which
semiconductor chips will be temporarily attached is somewhat
smaller than the inner diameter of the opening 51 of the ring
frame 50.

[0050]

The production of the die-sorting sheet 40 starts with

providing;apressure—sensitiveadhesivesheetthathasaasupport

film 42b and a pressure-sensitive adhesive layer 42a. A base
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10 that an exposed portion thereof is large enough to be attached to the
ring frame 50. In detail, the exposed portion of the pressure-sensitive
SE- ;a?jgasive layer 42a should have such a size that the pressure-sensitive
adhesive layer 42a may be fixed to 2a2planned surface 53 of the ring frame
50 that is to be attached 15 to the die-sorting sheet. In more detail, the
. , outer diameter of the pressure-sensitive adhesive Iager 42a should be
£ llfﬁaré%r THan the QianiSter bEtHE 65ENIRG BRETHE bases Fiffed. 61 which
semiconductor chips will be temporarily attached is somewhat smaller
P HvT the'mnar biahfeteF e Gpemng 51 F the rihg- 20 $se 56110059]
. The production of the die-sorting sheet 40 starts with providing a
Al sppeedirb Seneifive ddhesivesiet that hashesupport fimuzblamdd the
pressure-sensitive adhesive layer 42a. A base SF-1788 22 film 41 cut to
Pre3Pretefdtmindd-dRapeis altiehkalrerrtie preslircsedsitve ddhesiverort
layer 42a. A release film is disposed to cover the surfaces of the base film
Tl fed pEeSuRCSERIve aahedive Tayer d2as Therdater théZsuppost
5 film 42b and the pressure-sensitive adhesive layer 42a are punched
PUnfomt e Slippor fildzrintd Blpredterminedaprofiled evfileraivoidingro £ile

punching out the release film. [0051]
while avoiding punching out the release film.

[0051]

Alternatively, a die-sorting sheet 40 may be fabricated
as follows. A base film 4] is laminated on a pressure-sensitive
adhesive layer 42a of a pressure-sensitive adhesive sheet that
has a support film 42b and the pressure-sensitive adhesive layer
42a. The base film 41 is punched to a predetermined shape and
an outer peripheral portion therecf is removed while avoilding
punching out the pressure-sensitive adhesive laver 42a. A
release film is disposed and the laminate is punched out to a
predetermined profile in the same manner as described above.
[C052]

[Methods for transporting chips with adhesive layer]

The methods for transporting chips having an adhesive
layer according to the present invention will be described
hereinbelow based on embodiments wherein the substrate is a
semiconductor water. That is, the methods described below

address the transporting of semiconductor chips having an
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Alternatively, a die-sorting sheet 40 may be fabricated 10 as follows. A
_g%eéfilm 41 is laminated on a pressure-sensitive adhesive layer 42a of a
ressure-sensitive adhesive sheet that has a support film 42b and the
pressure-sensitive adhesive layer 4 a. The base film 41 is punched to a
predetermined shape and an outer peripheral portion thereof is removed
A dhwgy% gvgidingr15 punching out the pressure-sensitive adhesive layer 42a.
A relcasé hird s disposed HNGRE tamhate I piicHel ditdorresent
iny retdetermined profile in the same manner as descIibed above. [0052]
! Fﬁetﬁ%ﬁsafb‘? ParspoRtihgchins With 2dRESIVE EyRRIZ0 THe $Ratheas forctor
_ .transporting chips having an adhesive layer according to the present
wat ﬁ]@%nﬁgﬁi\/\%‘f‘%e Yestribéd Ferembefoi BESEd &7 erthothfentSwhe s
the substrate is a semiconductor water. That is, the methods described

SUPBEOR- Gtidreds thefansporfitie oF sEMRShHDERF Thifs Rawiig aror ting
SF-1788 23 adhesive layer. The transporting methods of the present

SNefRNioR dreSiot Hitedtotheaidhsifortation onsehtiesndudtor Fafers . In
and may be used for other substrates such as glass substrates. In the

thefaipinng embodirheress R ditisbrihg Bsheatslae die-sotting Sheetsaler
as illustrated in Fig. 2. In the methods for transporting chips having an

accyyrésive Tayerhacdordingto the preseminventen vikowevery any of te

die-sorting sheets as described above may be used.

[0053]

In a method for transporting a semiconductor chip having
an adhesive layer, a dicing and die-bonding adhesive sheet that
has an adhesive layer and a base material is applied to a back
surface of a semiconductor wafer.

The semiconductor wafer is then full-cut diced with
respect to chips together with the adhesive laver.

A semiconductor chip having the adhesive layer on the back
surface thereof is picked up from the base material.

[0054)

In detail, as shown in Fig. 7, a dicing and die-bonding
adhesive sheet 60 having an adhesive layer 61 and a base material
62 is provided. In the dicing and die-bonding adhesive sheet
6G, the adhesive layer 61 is releasably laminated on the base

material 62. To protect the adhesive layer 61, a release film

may be dispcsed on the upper surface of the adhesive layer 61



10

15

20

die-sorting sheets as described above may be used. [00531 10_ Ina
F_gﬂ% od for transporting a semiconductor chip having an qdheswe layer, a
icing and die-bonding adhesive shez-et that has an adhesive layer and a
base material is applied to a back sifface of a semiconductor wafer. The
semiconductor wafer is then full-cut diced with 15 respect to chips

log r with the adhesive layer. A se icon?%uctor hip having the
untg%heélsp}%e?g&eers&ﬁr the back” stiface ﬁf%]'reo?; epigl?gcf gﬁ?roﬁjr bigy Pe

terial. [0054] In.detail, as shown in_Fig, 7, a dicing and die-bonding 20

gengléehgsﬁ/eeis aesee[] 6% %g\%n%ué:nga%ﬁe%ﬁ}é}ig VBB EhAS ritdidi S5 idms
rovided. In the dicing and die-honding adhesive sheet 60, the adhesive
thaFa;?erreﬁ'xlg irgﬁa%%aﬁf %at ina nrtﬁé%%??énﬁlaﬁgﬁglt@ SFEPréfct tné cone
adhesive layer 61, a release film may be disposed on the upper surface

©SdFthe adhesive layer 61 SF-1788 24 until the adhesive sheet is used. The

ase films may be general release films such as polyethylene
mo%eriphthalate films that are release treated with releasing agents such as

silicone resins. 5 [0055] The dicing and die-bonding adhesive sheet 60
'nagﬁg dicing and die-bonding adhesive sheet 60 may be

r

proeduced by any methods without limitation. For example, a
composition for forming an adhesive layer 61 may be applied and
dried on a base material 62. Alternatively, an adhesive layer
€1 may be formed on a release film and may be transferred onto
& base material 62. An outer peripheral portion of the surface
of the adhesive layer 61 may be provided with a ring frame~fixing
pressure-sensitive adhesive sheet to immobilize a ring frame.
[0C56]

Thereafter, as shown in Fig. 8, the dicing and die~bonding
adhesive sheet 60 is fixed on a dicing apparatus via a ring frame
50; a surface of a semiconductor wafer 70 is placed on the
adhesive iayer 6l of the dicing and die-bonding adhesive sheet
60, and the semiconductor wafer 70 is fixed thereto by light
pressing against the adhesive layer.

(00571

In the case where the adhesive layer 61 has energy ray

curability, an energy ray is applied through the base material

62 and thereby the cohesion of the adhesive layer 61 is increased
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produced by any methods without limitation. For example, a composition
SF_]fatBﬁ)rming an adhesive layer 61 may be applied and dried on a base
material 62. Alternatively, an adhesive layer 10 61 may be formed on a
release film and may be transferred onto a base material 62. An outer
fo peripheral portion of the surface of the adhesive layer 61. may be
© L pibvidéd With AP faife-higifg pressitesehsriveasresiversitesp pase
immabilize a ring frame. [00561 15 Thereafter, as shown in Fig. 8, the
matiding &nd dielborRdiRg JadRegivershBet 8pAs firededt & Hidingiappararste
_.viaaring frame 50; a surface of a semiconductor wafer 70 is placed on
the (REp Je fayer 640THé Brindar@die-bonding adhesive sheet 60,
and the semiconductor wafer 70 is fixed thereto by light 20 pressing
inst the adhesive layer. [0057] In the case where the adhesive layer 61
has energy ray curability, an energy ray is applied through the base
matetfal %67 BAd thérebyithezohesihof the adfesierlayendlisor wafer
increased SF-1788 25 to lower the adhesion between the adhesive layer
70 i1 ard tHé Bases Araearial B2. Theceriergy vay maythe apphed:aftendicing =
or after the expanding step described below. [0058] 5 Thereatfter, as
dicigmpwiein Fignd, ferdemiconductor wiafers 80 are obtained. The

cutting is effected to an appropriate depth in consideration
of the total thickness of the semiconductor wafer 70 and adhesive

layer 61 and the abrasion of the dicing saw, while ensuring that

_ the semiconductor wafer 70 and the adhesive layer 61 are cut

completely.
[0059]

Subsequently, the dicing and die-bonding adhesive sheet
0 may be expanded as required, whereby the distance between
neighboring semiconductor chips is increased to further
facilitate the picking up of the semiconductor chips 80. The
expansion causes the adhesive layer 61 and the base material
62 to slide past each other, and the adhesion between the adhesive
layer 61 and the base material 67 is reduced to permit the
semiconductor chips 80 to be picked up easily.
[0060]

By picking up the semiconductor chips 80, the separated

adhesive layer 81 is separated from the base material 62 and
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70 is cut with respect to circuits by cutting means such as a dicing saw,
and semiconductor chips 80 are obtained. The cutting is effected to an
SF-appropriate depth in consideration of the total thickness of the
semiconductor wafer 70 and adhesi2e& 10 layer 61 and the abrasion of the
dicing saw, while ensuring that the semiconductor wafer 70 and the
adhesive layer 61 are cut completely. [0059] Subsequently, the dicing
remahd ietbondimyladheshee shebt s1E-66 may betexpardect-as dequited,chips
whereby the distance between neighboring semiconductor chips is
80 . indleased to further stacilitatecdthe tpicking:up of te semigenduetor €bipshiie
80. The expansion causes the adhesive layer 61 and the base material
hav 6240 slide pasteactk othey=and the>adhesion betwean-the-adhesive2¢ .
layer 61 and the base material 62 is reduced to permit the semiconductor
{00 €hips 80 to be picked up easily. [0060] By picking up the semiconductor
chips 80, the separated adhesive layer 81 is separated from the base

materiat@2 and SF-1 788 26 clemaigsatiachedita the back suracs aftherne
semiconductor chips 80. That is, the semiconductor chips 80 are picked

pro%@o&\gﬁjl:l]i{ﬂ) having the-adhesive layer8L.on the backisirface.theredfl « nrougn

a pressure-sensitive adhesive layer 11 on an outer periphery
13.
[0062]

Next, the semiconductor chips 80 that are picked up are
temporarily attached through the adhesive layer 81 onto a base
film 12 exposed on a central area 14 of the die~sorting sheet
10 (Fig. 10). A usual die-bonding apparatus may be used to
temporarily attach the semiconductor chips. The adhesive layer
81 has tackiness such that the chips can be die-bonded.
Accordingly, the semiconductor chips 80 that are (temporarily}
attached to the base film 12 exposed on the die-sorting sheet
10 will be prevented from dropping off. If the temporary
attaching is unstable, it may be stabilized by controlling
temporary attaching conditions (e.g., temperature, pressure) .
According to the present invention, any number of semiconductor
chips 80 may be temporarily attached and accommodated, and
therefore desired numbers of semiconductor chips may be

Cransported to different places. The semiconductor chips 80 are
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5 Thereatfter, a die-sorting sheet 10 is provided in another process to the
sr-abgge which is fixed to a ring frame 50 through a pressure-sensitive
adhesive layer 11 on an outer periphery 13.[0062] 10 Next, the
semiconductor chips 80 that are picked up are temporarily attached
through the adhesive layer 81 onto a base film 12 exposed on a central

tempaat4 D the-digcserting shest 10-(Eig. 40) nAusual diesbgnding.

apparatus may be used to temporarily attach the semiconductor chips.

dieTheadhesive yerid 81has fackiness.suchthat the chips.canbg .« .4 ang

die-bonded. Accordingly, the semiconductor chips 80that are
t raftepwporanly) attached to the base film 12 exposed on the die-sorting_ _
sheet 10 will be prevented from dropping off. If the temporary attaching is
[oonstable, it may be stabilized by controlling 20 temporary attaching
conditions (e.g., temperature, pressure), According to the present

invagtion, any, pumber % igg}{(gc;%qqliﬁéotr Ghjps 80,may be tem £g)grz%rélya

S.Lia Ir
attached and accommo erefore dleswed nurﬁBers 0

E\'W | be transported to different places. The ,
sub Egmicondﬁggégﬁkll%?go%ﬁr% %@i?&i élf Ct%?nrpg‘r?é%ﬁ)ysgét%aa‘?eed SRS had LY
(ljgg slgget 10,.and are therefore stably

attggﬂégfgﬁoﬁgdOQthtd%ﬁ%ga ¢ adhesive layer B81.
accommodated an transported:
[0064]

The subsequent steps include a die-bonding step. Unlike
pressure-sensitive adhesive tapes such as general dicing tapes,
the sheets according to the present invention do not have any
pressure-sensitive adhesive layer in a region where chips are
accommodated. Accordingly, even the semiconductor chips 80
heving the adhesive layer 81 on the back surface may be easily
picked up in the die-bonding step without the adhesive layer
81 being deformed. Furthermore, the adhesive layer 81 is
prevented from any contamination with a pressure-sensitive
adhesive of a pressure-sensitive adhesive tape, and therefore
nighly reliable semiconductor devices may be manufactured.
[00es5]

The die-~sorting sheets are not limited to the die-sorting
sheets 10, and the die-sorting sheets 20 and 40 may be used,

In the use of the die-sorting sheet 20 as illustrated in Fig.

11, the sheet is fixed to the ring frame 50 through the
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[0063] 5 Next, the die-sorting sheet 10 is transported to a subsequent
Sr-1steg while the semiconductor chips 80 are temporarily attached on the
sheet through the adhesive layer 81.40064] The subsequent steps include
a die-bonding step. Unlike 10 pressure-sensitive adhesive tapes such as
general dicing tapes, the sheets according to the present invention do not

presavesanepressire-sensitivesadhesive layesin anegion wherechips.ate 2 3,
accommodated. Accordingly, even the semiconductor chips 80 having the

and atbesiveilayer8t-ontheback surfacermaykheeasily 15 pickedapinthe; 1
die-bonding step without the adhesive layer 81 being deformed.

attddithermorentheadbesivedayer 8L s preventedfromany.contamination . ¢
with a pressure-sensitive adhesive of a pressure-sensitive adhesive tape,

the anethesetorachighberelipble semiconquciardevicesimay bee supsequent

manufactured. 20 [0065] The die-sorting sheets are not limited to the

st egflie-sortingesheets, 0+ gad the dig; §@3rﬂ@% shests 2@0389 Aioim?é/ﬂea'ﬂ%%d in

In the use of the die-sorting sheet 20 as illustrated in Fig. 11, the sheet is

riq Mred lodh ingJiame SOADIaUgh the SF; 1756 20 PIgssurg Sensie, .,

adhesive layer 21 on the outer periphery 23, and the semiconducto pS

pre§¥%¥Eﬁ§Qﬁ9§¥§gé”é@ﬁ§§§¥g”§®¥er 42a at the outer periphery
43, and the semiconductor chips 80 that are picked up are
temporarily attached to the base film 41 exposed on the central
area 44 of the die-sorting sheet 40 and are tLransported to the
subseguent step.

[0ce6]

In another embodiment, an inspection process in which a
performance of the semiconductor chips 80 is tested may be
carried out before the semiconductor chips 80 are temporarily
attached to the die-sorting sheet. In this embodiment,
semiconductor chips 80 that are verified to be non-defective
may be only picked up together with the adhesive layer 81 and
be temporarily attached and accommodated on the die~sorting
sheet, whereby the non-defective chips may be selectively
transported to the subsequent steps.

[0067]
In a still another embodiment, a pluraiity of the

semliconductor chips 80 that are picked up may be temporarily
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attached to the base film 22 exposed on the central area 24 of the
SF-Hid%orting sheet 20 and are transported to the subsequent 5 step. In the
use of the die-sorting sheet 40 as ilRiStrated in Fig. 12, the sheet is fixed
to the ring frame 50 through the pressure-sensitive adhesive layer 42a at
the outer periphery 43, and the semiconductor chips 80 that are picked
BLLIE tempdrariy attatheéd to the Base fith @l éXposétors thetdentral et
area 44 of the die-sorting sheet 40 and are transported to the subsequent
10 sQeph fio6eEITF aREREE e GHinent, e hapection precesssiapshisha £ rom
performance of the semiconductor chips 80 is tested may be 15 carried
one giibdire thetserpicohdiietorehips80 are terapotarity-atacheditoctheame ra
die-sorting sheet. In this embodiment, semiconductor chips 80 that are
of werifiel-torbelnori-defective i haythief gnlypitkechip togathet with these, it
adhesive layer 81 and be temporarily attached and accommodated on the
1s ndie-sertingR0-sheet, wehergbythetnon-eefective chips a1aybe selectivelyi ng
transported to the subsequent steps. [00671 In a still another
the embpdiment] a phuralitycof then Semivondustor iehips 8Gihat ase picked UPTe
may be temporarily SF-1788 29 attached to the base film 12 exposed on
disthedkeisortirgsheet ghboring chips depends on the chip size and

the precision or magnification of the camera, but is preferably
about 50 pm to 1 mm.
[CC6E]

In the subsequent steps, a cleaning step may be performed
prior to the die-bonding step or the like in order to remove
dusts (contamination) attached during the accommodation or
transportation. Since the semiconductor chips 80 are
temporarily attached to the die-sorting sheet 10 in the present
invention, the chips may be cleaned as they are.

[0069]
[Examples]

The present invention will be described based on Examples
hereinbelow without limiting the scope of the invention.
[0G70]

(Example 1)
[Production of die-sorting sheet]

100 Parts by weight of an acrylic copolymer based on butyl
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10 so that the respective adhesive layers 81 are separate from one
sy~ ghggher with a distance such that a chip-de.tect_ing camera of a pick-up
device can identify each chip. In this,case, it 5 is not necessary to carry
out the expanding step for separating the chips, and the chips can be
next picked up more easily. The distance between neighboring chips

acr HEREnds endhg-ehin;size and, the precision or @%%g%%gﬁ&” 08 ecic

camera, but is preferably about 50 mto I mm.

cheUbSeqHEN S18PS.@.cleaning step may be performed prior ta the

r . i1
die-bonding step or the like in‘order to remové ustg?constamlrai‘antl%ﬁfma e

t ing X dation or transportation. Since the .
oo acior s Bd e 16 RAporSHTY S & e e oG TANE
eet, 10 in the present invention, the chips may be clelanedﬂ:as they are.
IND[[§0§(56§9 x'a’mﬁl%s[%' ﬁ'haenp(:}e?égnﬁﬁ\?%rﬁio%gwm L‘c?é“&rib%dgoéfs%qaon
les 20.F{ie.reinbel w without limiting the scope of the inventlon._
pre%?%%%%%lp e 1T [Prodicdort of dieEorfifly $Réet] 100 Parts by weight
[Ooﬂ?n acrylic copolymer based on butyl SF-1788 30

100 Parts by weight of an acrylic copolymer based on butyl
acrylate (8K Dyne 1811 L manufactured by Soken Chemical &
Engineering Co., Ltd.) was mixed with 5 parts of an aromatic
polyisocyanate (TD-75 manufactured by Soken Chemical &
Engineering Co., Ltd.) and 30 parts of toluene to give a
pressure-sensitive adhesive solution (b).

(00721

The pressure-sensitive adhesive solution {(a) was appiied
tx>asilicone—treatedr@leasefilm(SP~PET3811(S)nmnufactured
by LINTEC CORPORATION) and was dried {in an oven at 100°C for
1 minute) to form a pressure-sensitive adhesive layer A in a
thickness of 10 um. The pressure-sensitive adhesive solution
(b) was applied to a similar release filmand treated as described
above to form a pressure-sensitive adhesive layer B in a
thickness of 10 um.

[0073]
A core film was an ethylene/methacrylic acid copolymer

film (thickness: 90 um) . The pressure-sensitive adhesive layer
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acrylate (COPONYL N-3327 manufactured by Nippon Synthetic_ Chemical
sr-1ndustry Co. , Ltd. ) was mixed with 2 parts of an aromatic polyisocyanate
(CORONATE L manufactured by NIPPON POLYURETHANE ‘INDUSTRY
CO., LTD.) and 50 parts of toluene to give a 5 pressure-sensitive adhesive
solution (a). [0071] 100 Parts by weight of an acrylic copolymer based on

A wahuityl racrylete (SR Dyne: 1811 kmanyfactyred by Soken Ghemical &

Engineering Co., Ltd.) was mixed with 5 parts of an aromatic 10

prePolyisocyanate Q@'Eéﬁ@l‘ﬂ@ci%ﬁg ]_bé Seken Chemic ?‘E‘% JEnging S.rio er

Co., Ltd.) and 30 parts of toluene t0 give a pressure-sensitive adhesive

surﬁgagi,ont(md@w%;@gmsraﬂ%-ssaaig\;{%@g*ﬂg@&egg%ﬁﬁg%gl Was itive

applied 15 to a silicone-treatéd release film (SP-PE

adhégamgagﬁggg.byﬂﬂ@T@%ﬁg%%%%ﬁ%ﬁﬁﬂé¥9§¥E¥%%§éﬁ@?éH%%”éﬁﬁgéﬁve

100C for 1 minute) to form a pressure-sensitive adhesive Tayer Aina
hedRicknessgf, 16 e pr re-sensitive adhesive solution (b% s
e applie% t%j a%%%gr%egg%ﬁ |I%r’1f1$a§cri1 treated as léggcn‘lc?leedr 505b \e\/%a t6'form*
a1 arfeRressure-sensitive adhesive layer B in a thickness of_10 m._[0073] A
core film was an ethylene/methacrylic acid copolymer film (thickness: 90

{Oom)] The pressure-sensitive adhesive layer SF-1788

A base film was a low-density polyethylene film
(thickness: 100 um, surface tensions: 31 mN/m and 40 mN/m) . The
pressure-sensitive adhesive layer B of the double-sided
pressure-sensitive adhesive sheet was attached to the lower
surface tension side of the base film. The laminate was then
punched to remove an outer area larger than a diameter of 207
mm. Here, the outer area was punched out concentrically with
the inner circular part that had been created by the punching
cut of the inner area. The resultant die-sorting sheet was as
illustrated in Fig. 2.

[Transportation of semiconductor chips]

A semiconductor wafer (a dummy wafer, diameter: 200 mm)
was attached to a dicing and die-bonding adhesive sheet having
a tacky adhesive layer (Adwill LE 5000 manufactured by LINTEC
CORPORATION) . The wafer was diced together with the adhesive
layer, and semiconductor chips (5mm x 5 mm) having an adhesive

layer on the back surface were prepared. The semiconductor
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31 A was transferred to a surface of the core film, and the
ressure-sensitive adhesive layer B was transferred to the other surface,
SF"tQ’h Elj’éby preparing a double-sided pressure-sensitive adhesive sheet. The
double-sided pressure-sensitive adh&3ive 5 sheet was punched to remove
an inner area thereof 165 mm in diameter. [0074] A base film was a
. low-density polyethylene film (thickness: 100 m, surface tensions: 31
ChIBMNAT BRdAD PNIRR) VEhé 2YE presstre Sensiive aihesive faybirs bbthaing
double-sided pressure-sensitive adhesive sheet was attached to the lower
EPPEIRACE tensiBR $idd Bf-the Bdse filde The14riats westthen spdriched too 2
remove an outer area larger than a diameter of 207 mm. Here, the outer
ring &L #as pURENEE dltedhicentricatly athsis: thesimd eirtular payethatn the
had been created by the punching out of the inner area. The resultant
cutgie-s6rtingshieet wadias sitostrated ircEigr 2 firansporatioroé picked up
semiconductor chips] A semiconductor wafer (a dummy wafer, diameter:
we I 20p3A L 20 Was Alttachbe dotd dicinghant eliediending ddhesive sheet base

having a tacky adhesive layer (Adwill LE 5000 manufactured by LINTEC
11 1CORPORATION) sTHeavafer wasalicee tagethey witlt the adhesivel layekne
and semiconductor chips (5 mm. x 5 mm) having an adhesive layer on
huntheelack 8lifasevierenprepared. chhiepsemiconduat@forarily attached in
lattice patterns with a distance of about 300 um between
neighboring chips.
[C075]

The chips were then stored at 25°C for 12 hours and were
cleaned with water by use of a spin washer {a unit built in wafer
grinding device; DFD 651 manufactured by DISCO Corporation) at
3000 rpom for 1 minute. The chips were inspected to find if any
chips had dropped. Thereafter, ten (10} semiconductor chips
withtheadhesivelayerwerepickaﬂupfromthecﬁ@—sortingsheet
by use of a die-bonding apparatus and with the lifting by four
needles. Thepickingupwas evaluatedasa failure if the suction
collet could not hold the semiconductor chip and the chip
remained on the die-sorting sheet or fell, and the number of
pick-up failures was counted. Further, any separation of the
die-sorting sheet from the ring frame was checked during the

operations from the temporary attaching to the picking up. The

results are shown in Table 1.
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SF-1788 32 chips with an adhesive layer were picked up with a
sr-1digponding apparatus. Separately, the die-sorting sheet was fixed to a
ring frame through the pressure-sensitive adhesive layer on the outer
periphery. The semiconductor chips that were picked up 5 were
temporarily attached through the adhesive layer to the base film exposed
[ 0o oRthe die-sorting sheet (Fig. 10) . A total of one hundred (100)
semiconductor chips were temporarily attached in lattice patterns with a
(Exddigtaace pf about 300 .tm between neighboring chips. 10 [0075; The
chips were then stored at 25C for 12 hours and were cleaned with water

by use of aspin washer, {a unjthuilt-in wafer, grindi lce, RER 651 o 4
manufactured bngﬁsco Corpgrat?)ton)%vt go%gfﬁﬁn@?%%éﬁﬁﬂ%n%ﬁé? =8

ExarGhiRs wersinspected o findf any 15 hips %dsdaorppsghgg%e@ﬂe&tﬁpﬁe

(10) semiconductor chips with the adhesive layer were picked up tfrom
+die-sorting sheet by use of a die-bonding apparatus and with the lifting by
N our %eedles. ‘?he ic ﬁwéﬁo hgmw %elv%%}a%gg azarg Fﬂur%%féaecgu*&ﬁéwgogs'
33 ©Qlgt could net hald the semiconductor chip and the chip 20 remained on
the die-sorting sheet or fell, and the number of pick-up failures was
[Oopp}mted. Further, any separation of the die-sorting sheet from the ring

frame was checked during the operations from the temporary attaching to

the§&%ﬁ@%%8u£@%r chips were transported and the evaluations
such as chip dropping were carried out in the same manner as
in Example 1 except that the die~sorting sheet obtained above
was used. The results are shown in Table 1.
rco78]
{Example 3)

A die-sorting sheet of the type as illustrated in Fig. 2
was prepared in the same manner as in Example 1 except that the
double-sided pressure-sensitive adhesive sheet was attached to
the higher surface tension side of the base film.

[0079]

Semicenductor chips were transported and the evaluations
such as chip dropping were carried out in the same manner as
in Example 1 except that the die-sorting sheet obtained above
was used. The results are shown in Table 1.

(0080

(Example 4)
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results are shown in Table 1. SF-1788 33 [0076] (Example 2) A

sr- gigsgorting sheet was prepared in the same manner as in Example 1
except that the base film was an et ne/methyl 5 methacrylate
copolymer film (thickness: 80m, surface tensions: 33 mN/m and 40 _
mN/m). [0077] Semiconductor chips were transported and the evaluations

suchas chip drapning were.carred qut in the §§%T§tm%9”§5 as 10 i%)cﬁlied

Example 1 except that the die-sorting sheet obtained above ‘was us

to aTheresults.ate shownin T, Q78] {Fxample 3) A die-sorting sheet
n éS

Table 1.4
of the type as illustrated in Fig. % 15 was prepare me manner as

i the double-sided pressure-sensitive adg ve .
by JEE%QEW%%% g&gﬁieﬁﬁahwas ried (in aBe%ﬁ?ﬁe%%s &%ﬂ? for

sheet was attached to t er surface tension si

£9] Semicenductor chips were transported and the evaluations 20
! m%%%f?%f cﬁ%p gr%%%inag &/]égé% Carried oelﬁjtgﬁ %ﬁé‘r Sa é Andér agyf” & 1n a

. Example 1 except that the die-sorting sheet obtained above was used.
thl%ﬁ%ﬁ Euﬁgé% Mﬁﬁhsﬁﬁa8ﬁF fiim was an ethylene/methacrylic

acid copolymer film {(thickness: 90 um). The pressure-sensitive
adhesive layer A was transferred to a surface of the support
film to give a pressure~sensitive adhesive tape.
[0081]

A base film was an ethylene/methyl methacrylate copolymer
film (thickness: 100 pum, surface tensions: 33 mN/m and 40 mN/m) .
The pressure-sensitive adhesive layer A of the
pressure-sensitive adhesive tape was attached to the higher
surface tension side of the base film. The base film alone was
selectively punched to remove an ocuter peripheral portion
therecf larger than a diameter of 165 mm. Subsequently, a
release film was disposed on the exposed pressure-sensitive
adhesive layer A and the base film. The support f£ilm and the
bressure-sensitive adhesive layer A were punched to remove outer
areas thereof larger than a diameter of 207 mm. Here, the outer
areas were punched out concentrically with the inner circular
part that had been created by the punching out of the outer
peripheral portion. The resultant die-sorting sheet was as

illustrated in Fig. 5.
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[0080] (Example 4) SF-1788 34 The pressure-sensitive adhesive solution
SF-YdPWas applied to a silicone-treated release film (SP-PET 3811 (S)
manufactured by LINTEC CORPORATION) and was dried (in an oven at
100C for 1 minute) to form a pressure-sensitive adhesive layer A in a 5
thickness of 10 m. A support film was an ethylene/methacrylic acid
L 0C%&3polymer film (thickness: 90 m). The pressure-sensitive adhesive layer
A was transferred to a surface of the support film to give a
preSsuressengitivecadhesivestaper 008t dn k@ Arhase filmwasan) and the
ethylene/methyl methacrylate copolymer film (thickness: 100 m, surface
eva lendions: 83 miiym and4@® naiap) The pressuressensitive,adhesiverayetme
A of the pressure-sensitive adhesive tape was attached to the higher

mansarface tenSiorgide df the-basedilmt: The=base film adangyWase 15 obtained
selectively punched to remove an outer peripheral portion thereof larger

aboteawvadiameter off165 mm.cSubkseguenty.Asrelease fimvas disposed
on the exposed pressure-sensitive adhesive layer A and the base film.

[008he support film and the pressure-sensitive adhesive layer A were
punched to remove outer 20 areas thereof larger than a diameter of 207

( Conm@r Here<dhe:outer aregs were punched out concentrically with the inner
circular

Semiconductor chips weke transported in the same manner
as in Example 1 except that the die-sorting sheet was replaced
by a general removable and rebondable dicing tape {(Adwill G-19
manufactured by LINTEC CORPORATION) .

[0084]
The evaluations such as chip dropping were carried out in

the same manner as in Example 1. The results are shown in Table

1.
[0085;
(Comparative Example 2}

Instead of the die-sorting sheet, a general UV-curable
pressure-sensitive adhesive dicing tape (Adwill D-175
manufactured by LINTEC CORPORATION) was attached to the ring
frame and the pressure-sensitive adhesive layer was cured with
UV rays.

[0086]

Semiconducter chips were transported and the evaluations



art that had been created by the punching out of the outer peripheral
SF‘EBWW. The resultant die-sorting sheet was as illustrated in Fig. 5.
SF-1788 35 [0082] Semiconductor &liips were transported (Fig. 11) and
the evaluations such as chip dropping were carried out in the same
manner as in Example 1 except that the die-sorting sheet obtained 5
SUChhdie WESLUSSEPRhE e suts are skioviadn Fableil. [0D83f é@empanative as
. Example 1) Semiconductor chips were transported in the same manner
10 EEaHEample<E eRtepithit theediésorting sheetwas teplacachdl@ bya@ was
general removable and rebondable dicing tape (Adwill G-19
usegnaniifaetured bytlsINTEC SORPORATION)e[(084] The evaluations such
as chip dropping were carried out in the same manner as in Example 1.
The results are shown in Tab] e 15 1. [0085 (Comparative Example 2)
Instead of the die-sorting sheet, a general UV-curable pressure-sensitive
adhesive dicing tape (Adwill D-175 20 manufactured by LINTEC
CORPORATION) was attached to the ring



frame and the pressure-sensitive adhesive layer was cured with UV rays.
SE-10dd6] Semiconductor chips were transported and the evaluations
SF-1788 36 such as chip dropping Weére carried out in the same manner
as in Example 1 except that the UV-cured general dicing tape was used.
The results are shown in Table 1. SF-1788 37 [0087] [Table 1] Chip
dropping Pick-up Separation from failures ring frame Ex. 1 None 0/10 No
E. 2 None 0/10 No Ex. 3 None 0/10 No Ex. 4 None 0/10 No Comp. Ex. 1
[09%ohe 10;10 No Comp. None 8/10 Partial EX. 2 separation 5 SF-1788

[Takble 1]
Chip dropping P;ck—up Sepa;ation from
failures ring frame
Ex. 1 None 0/10 No
Ex. Z None a/10 No
Ex. 3 None 0/10 No
Ex. 4 None 0/10 No
Comp .
Fx . 1 None 10/10 No
Ez?pé None 8/10 Fartial

separation
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38 CLAIMS 1. A die-sorting sheet on which a chip having an 5 adhesive
layer is temporarily attached, which sheet comprises a pressure-sensitive
sr-adhesive layer exposed on an outer periphery of the die-sorting sheet,
and a base film exposed on a centralgarea that is inside the outer
periphery. 10 2. The die-sorting sheet according to claim 1, wherein the
pressure-sensitive adhesive layer is laminated on an outer periphery of
the base film. 3. The die-sorting sheet according to claim 1, wherein 15
the pressure-sensitive adhesive layer is laminated on a support film and
is shaped identically with the suppqtt-film, and the base film is laminated
on a central area of the pressure-sensitive adhesive layer. 20 4. A method
for transporting a chip having an adhesive layer, which method
comprises: applying a dicing and die-bonding adhesive sheet to a surface

of azsubstra,ae,dmea@@g%ﬁ@%@@m@ffsm%a%h%% layer.and a

base material; SF-1788 39 full-cut dicing the substrate with respec to

adh@@@@euﬁgﬁg§r%@hﬂ@%§@9§§wf§a§%£ggﬁg@lﬂ%ﬁ chip having comprlses

adhesive layer on the back

a4 pressure-sensitive adhesive laver exposed on an outer
periphery of the die-sorting sheet, and a base film exposed on

a central area that is inside the outer periphery.

2. The die-sorting sheet according to claim 1, wherein
the pressure-sensitive adhesive layer is laminated on an cuter

periphery of the base film.

3. The die-sorting sheet according to claim 1, wherein
the pressure-sensitive adhesive layer is laminated on a support
film and is shaped identically with the suppert £ilm, and the
base f£ilm is laminated on a central area of the

pressure—~sensitive adhesive lavyer.

4. A method for transporting a chip having an adhesive
layer, which method comprises:

applying a dicing and die-bonding adnesive sheet to a
surfacecﬂfasubstrate,theadhesivesheetcomprisinganadhesive

layer and a base material;
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surface thereof, from the base material; 5 providing the die-sorting sheet
_%%réy one of claims 1 to 3 that is fixed with a frame through the
SE pressure-sensitive adhesive layer on the outer periphery; temporarily
attaching the picked up chip through3[ﬁe adhesive layer thereof onto the
base film exposed on the 10 die-sorting sheet; and transporting the

die-sorting sheet to a subsequent step while the chip is temporarily
alt?agﬁiéc;ﬂ %ﬁ e Sheet’ t%r&kf%ﬂ e abRaSiGe 1ayet. 15 8°FRe methoRips

according to claim 4, wherein a plurality of the chips are temporarily
toq%ﬁ%c e t:btt%etb{gesea;%/%e&ﬁ]&eha &fi tHe die-sorting sheet while the

respective adhesive layers are separate from one another. ’
pilcking up a chip having the adhesive layer on the back

surface thereof, from the base material:

providing the die-sorting sheet of any one of claims 1 to
3 that is fixed with a frame through the pressure-sensitive
adhesive layer on the outer periphery;

temporarily attaching the picked up chip through the
adhesive layer therecof onto the base film exposed on the
die~sorting sheet; and

transporting the die-sorting sheet to a subseqguent step

while the chip is temporarily attached on the sheet through the

adhesive layer.

5. The method according to claim 4, wherein a plurality
of the chips are temporarily attached to the base film exposed
on the die-sorting sheet while the respective adhesive layers

are separate from one another.



