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SF-1788 1 DESCRI PTI ON DI E- SORTI NG SHEET AND METHOD
SF-li%%R TRANSPORTI NG CHI PS HAVI NG ADHESI VE LAYER 5 FI ELD
THE | NVENTI ON [ 0001] The present invention
relates to die-sorting shekts and nmethods for
transporting chips having an adhesive layer. In nore
detail, the invention relates to die-sorting sheets
on whi ch 10 chi ps haVEBgRaBRTadKesi ve | ayer may be
tenporarily attached, and nethods for transporting
chi pSERSORTIGN@NSABAESANE LBYBODWSE ThENEbERSOLE NG
sheets. [0002] The manufacturing of sem conduct or
devi ces inv a c ich a
sen1conductg#H§g e?%g?ggl%ﬁgEﬁﬁfg %$¥%gits t hr ough
necessary preprocessing is cut and separated into
chips. In this step, a dicing sheet for fixing the
_ sem conductor wafer is attached to a circular or
FIELy QFarfdEf ANVENGIIONed a ring frame; and the
sem. conductor wafer is attached to the dicing sheet
[0001and 20 diced with respect to each circuit to
manuf act ure sem conductor chips. The dicing step is
f 0 n th a bo h|ne
oo o SePEr e I 8P 0 B oSG T Ay enc

s.an_epoxy .resin is appl.ied to pads on
metholiE do3S £ AN SRE SHie o e bon JACHGH o BAneRd TBodaser. Tn

- onto the substrates. SF-1788 2
moredetail,thelnventionrelatestocﬁ&~sortingsheetsonwhich

chips having an adhesive iayer‘may'be temporarily attached, and
methods'ﬁér‘transporting chips having an adhesive layer with
the die-sorting sheets.

[0002]

| The manufactufing of semiconductor devices involves a

dicingstepinwhicheasemiconductorwaferprovidedwithcircuits
th;oughneceséa:ypreprocessingiscnﬁ: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
& bonding machine and a die-bonding step wherein a die—bénding
adhesive sucﬁ a@s an epoxy resin is applied to pads on substrates

and the semiconductor chips are bonded ontc the substrates.
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Further, the chips are subjected to a w re-bonding
step and an inspection step and are finally
sr-1em@apsul ated with a resin in a nolding step, whereby
sem conduct or devices are nuf actured. [0003]
SMeanwhi I e, individualized Seni conductor chips are
of ten accommodat ed and transportedbmﬁghout ?elng
i e- ded. .In this case, the die-bonding step is
Furt%'&?f' ggﬁﬁdC’BFPsl #he. SYyoFAedde eheisechandiagi oremrhd an
transportati on of sem conductor 10 chips, a reeled
inspepséesed temr rnst arEpdionlily pricamsladuced thy a resin in
enbossing a thernoplastic resin sheet with recessed
a mo pdik@tst oy WhBedebheerSoiBANAUSE Qb G RS AL §ARIACRY Lreq .
in the recessed pockets and covered with a cover
googgﬁeet, and the chips are stored and transported until
they are nounted on el ectronic d¢V|cesi 1?_The use of
such_enbossed carrier tapes perpits selective
shﬁ%ﬁ%ﬁgliﬁ’ noRCYBEBEE T VS Pr oULEEQNAREEPT (HEiRH Ginsgoften
step, or allows sem conductor chips froma single
accopgpdpted ded shiggpaprtedsepahatt Hegictpdi @sboh8885] In this
20Si nce dusts and contamination can cause failures in
casesettheoddeebondden ¢eep $6NLERRAVGLA o¢hi BSne .
transported to facilitie? are Fften clea?eqSMAth
\ ter before use. To performcleaning, it i
{Oooﬁgcessary that the chips collected fromthe enbossed

carrier tapes shaquld be re-fixed on a dicing tape or
S 9 g oA Ectmod

commodaation and transportation of semiconductor

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.

Theusecﬁfsuchembossedcarriertapespermitsselectiveshipment
of non-defective products after the dicing step, or allows
semiconductor chips froma single wafer to be shipped to separate
factories.
[0005]

Since dusts and contamination can cause failures in
semiconductor 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

embessed carrier tapes should be re-fixed on = dicing tape or
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the like, and this causes significant inefficiency.

[ 0006] Patent Docunent 1 discloses a technique
sP-1hey ei n | |

senlconductorchlpsareacconquatedandtransportedmhlIeb

eing 5 nounted on a pressure-sensitive adhesive tape

such as a heat-renovabl e tape or ageneral di ci ngt ape.
the N this case, the semiconductor chips are attached to

© dCas St HEfs i9FUAe Sa dHEI Vs danteri noff five eadthesi ve

tape. [0007] 10As descri bed herei nabove, the enbossed
[CO0&drrier tapes or general dicing tapes are used to

accomodat e and transport sem conductor chips before

th@adb@tbgﬁéb&@n%tquiEB§55b%’atQ%c%%gh%%n%%% art

ac

chi ps do not have an adhesive on the surface

semi - i i 1 '
el 4o AL g RSP AR TR e

m %onplexitﬁ, Pat ent Docunment 2 disclosesa dicing sheet
ountigh opag R CSNES PETSAYAN S GedEssniendaps otdh as a
waf er-fi xi ng pressure-sensitive adhesive and a
heatdirempyadilegt apbesi weyerkhm PaAiadhest ¥pel ayef thss case, the
applied to a back surface of a wafer prior to the

semidboiingtstephapd iagedheedched@ tehisp sk o Eh
t he wafer. Whg% t he chipcis pickgdpﬁb,%P%%g§ E%égﬁbg
Y

rqi el t ¢k surface of the chi
adheé%%?%ﬁﬁgt S%t Bse %ﬁ%‘%%l?{:e PPA-2000- 95291 Pat ent
{0009m3unent 2: JP- A-HO2- 32181 SUMVARY OF THE

I'NVENTI ON 5[ 0009] - The above adhesive | ayer has

a certain |level of tackiness (adhesion) required to

fi &S tdesoeileed (kdi pi)atsrd ng-idendad g stefridMeRpes or

the sem conductor chips with tackiness on the.back
genesalfdieingetapeemapdahodal Bot Becerlessed Gal kehnsport

t hey' adhere
semiconductor chips before the die-bonding step, that is, the
semiconductor chips do not have an adhesive on the back surface
thereof yef.
[goo08]

Because applying an adhesive at the time of die~bondihg
increasescnmplexity,PatentDocument22disclosesaadicingsheet
that has an adhesive layer functioning as both a wafer-fixing
pressure—Sensitive adhesive and a die-bonding adhésive. The
adhesive layer is applied to & 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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10 to the enbossed carrier because of the tackiness.
sp-11gd s therefore difficult to collect the

sem conductor chips fromthe recessed pockets in the

subsequent step. Further, collecting the chips

results in deformation of the adhesive |ayer on the

. back surface. Such senm conductor chi.ps reduce the

- Patend) iDagumans 15 of -Ame -8 5%l e sem conduct or

devi ces. .[0010] Furt her, when the above
PatepdniDognuhectto? : c BiPpa-a02 -3ccymodat ed on a gener al
di cing tape, the adhesive |ayer of the sem conductor
chips firmy attaches to the 20 pressure-sensitive
adhesive of the dicing tape to nmake the picking up in
; u difficult. Further, when the
SUMM%§?p§%g§§%p?§&E§&E§F t he adhesive | ayer on the chip
[000% ck surface can be contam nated by the
essure-sensitive adhesive of -the dicing tape that.
remai ns attached thereto. This contam nation SF-1788
al Sberavhresdhkeivel Labelkikys of ckbeaoht@nabl® +ackiness
sem conduct or devices. [0011] The probl ens
(adh8BAbhPNLLTE i i 3 L Ps fLom .
senicgndu%t%$¥§é?£?§3ggpeagé%§?sggﬁﬁgaaﬁvguﬁﬁ¥%hgnglClng
: chi, cts_such as optical chips. [0012] | t *
stepr s hell Tl 830 CORAREE OBt ChRBSpPEhaG RS o8 £be back
.-provide die-sorting sheets whereby even chi ps having
SUrface 2Ky ACFAEREF R |y érheorembs seackasuifacethap - dehere
stably accommpdat ed and transported, and nethods for
to the agihjoasednrarat & ngoandut £aBsperti PgeBLeds i PS5
havi.ng an adhesive |ayer by the use of the

' ther@f@ré@itﬁﬂ%uilieggscollect the semiconductor chips from the

recessed pockets in the subsequent step. Further, collecting
’;he chips results in deformation of the adhesive layer on the
back surface. Such semiconductor chips reduce the reliability

of the obtainable semiconductor devices.

.{0010]

E‘urther, ‘when the above semiconductor chi?s are
accqﬁmo-dated -c.m a general dicing tape, the adhésive layer of
the semiconductor chips firmly attaches to the
pressure-sensitive adhesive of ‘éhe dicing tape to make the
picking up in the subsequent step difficult. Further, when the
chips are picked up, the adhesive layer on the chip Iba_ck surface
can be contaminated by the pressure-sensitive adhesive of the

dicing tape that remains attached thereto. This contamination
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h0013] 15The present inventors diligently studied and
SF-ha88 i nvent ed specific"die-sorting sheets that can
sol ve the above probl ens. The present invention has

been thus conpleted. [0014] |i die-sorting sheet
according to the present invention on 20 which a chip

alshaﬁéﬁ@béﬁ1ﬁﬁgWEEIEEEfW@¥y!éftgﬂgoﬁﬁféiﬂéﬁﬁéa§gﬁ§%ond%ftor

conprises a pressure-sensitive adhesive Tayer expose
devPl-@n outer periphery of the die-sorting sheet, and a
ase filmexposed on a central area that is inside
(00 e outer periphery. [0015] SF-1788 .. In the
-sorting sheet, the pressure-sensitive adhesive
l-ayer is preferably |am nated on an outer periphery
of Tteepbalskefi®@i6]t infrreat ebakbkyaré B@t limited to chips from
pressure-sensitive adhesive layer is lamnated on a

isatRIdt I & ' | ' ' ;
sen sttt 12, Shpaadl SROLLEAL LI, Lo procuces

ral. .area of. the pressure-sensitive adhesive
Suc*rggifgﬁf%6$7f%f§fhethod for transporting a chip
[OOIE%Ving_an adhesi ve | ayer

It is therefore an object of the present invention to

provide die—sorting sheets whereby even chips having a tacky

adhesive layerron the back surface can be stably accommodated

and transported, and methods for stably accommodating and

traﬁsporting such chips having an adhesive layer by the use of

the die-sorting sheets. |

[0013]
Thepresentinventorsdiligentlystudiédandhaveinvented

specific die~-sorting sheets that can solve the above problems.

The-present invention haé been thus completed.

f0614] |

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 layer exposed on an

outerperipheryoftjmadie~sortipgsheet;andaabasefilméxpoéed
on' a central area that is inside the outer periphery.

[0015]
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sF-L

according to the present invention conprises:
aﬁglying a dici-ng and -di e-bondi ng adhesi ve sheet to a
$ace of a substrate, the adhesive sheet conprising
an adhesive |layer and a base material; 15full-cut
dicing the substrate with respect to chi ps together
with the adhesive |ayer; pi cki ng_up a chip
havimght ke cadbesiive sayer, emet ;Pfe?%ge SULEBEEi ve adhesive
thereof, fromthe base material; provi di ng
L e-s0rti sheet_.of, the_ invention that is 20
Loy b LR RRE P Y SR i re it dre s bem pEd ne base
.. adhesive | ayer on the outer periphery; tenporarily
£ilmy ¢ aching the picked up chip through the adhesive
_ | ayer thereof onto the base filmexposed on the
[00Xhle-sorting sheet; and SF-1788 7 - transporting
the die-sorting sheet to a subsequent step while the

Ch@@eE&rhSﬂPQV%ﬁEB%r@EEQQQEQeHQi?EgeSEBQ%BEQEOEQ e%?fs

adhesive.layer. [0018] 5In a preferre odi nen

; od for tra orting.a chip having an adhesive
Landrd® BPHROF <iftinot 6 RN ha8%hS habed B S 19 1 thoene
- attached to the base fil mexposed on the die-sorting
SUPRORdet 1iWRi | 214 He¢ dasecfilve adhkshieateayers amcentral area
separate from one another. -
of the pbressure-sensitive adhesive layer.

[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
Surfamaofasubstrate,theadhesivesheetcomprisinganadhesive
layer and a base material;

full-cut dicing'the substrate with respect to chips

: togethér 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

rfixedwith23framethroughthepressure—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



10

15

20

10 ADVANTAGES OF THE | NVENTI ON [ 0019] _ _
- According to the nethods of the present invention,
SF"%@%%'chips having an adhesive |ayer can be stably
- acconmpdat ed and 15 transpofited on the di e-sorting
sheets. |n subsequent steps after the accommpdati on
and transportation, the chips that are tenmporarily
at taehetban itrhe tdieeaa%r—tslo&g;ﬁhf%%e%ae%;bs é’aﬂ?%%g%%&}te step

wi t hout contam nation or defornatlonhF thle_abI
: r ; I.Rs._Accardingly, hi reliabl e
whliséei%%g o%gﬁ%?f(;sr %ér&’c?ervalrcle§ %&%eﬁaﬂ’gf% E?‘@&tughﬁ@u‘gh the
the chips that are picked up. BRI EF DESCRI PTI ON OF
h [0020] SF-1788 8 according to the
present invention. Fig. 2 is a cross sectional view
[00k%&%ken on line X-X of Fig. 1. . Fig. 3is a
cross sectional view of a-die-sorting sheet 5_7 _
acqor di pefortde MuSsMiedIVENthMmetnod for Blindhdrting
‘a perspective view of a die-sorting sheet of the _

a chﬁ%e%%QHnbngﬁnghﬂgsive layer, a plurality of the chips are -

ad

t-empo'rarily attached to the base f£ilm 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 oﬁ the present invention, even
chips haviné an adhesive layer can 5@ stably accommodated and
transpdrted on the die—sorting sheets. In subsequent steps
after the aécommodationrana trgnsportation, the chips that are
temporariiy attached on the dié—sdrting sheets can be picked
up withoﬁt contamination or deformation of the adhesive layer
of the chips. VAccofdingly, highly reliable semiconductor

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

BRIEF DESCRIPTION OF THE DRAWINGS
10020}

Fig. 1 is a perspective view of.a die-sorting sheet
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Fig. 5 is a cross sectional view taken on line Y-Y of
Fig. 4. 10Fig. 6 is a perspective view of a ring

. Fig. 7 is a view for explaining a nmethod for
SF—{?gggport?ng a chip having an adhesive layer
according to the present in%ention. _ Fig. 8
is a view for explaining a method for transporting 15
a-chip having an adhesive |ayer according to the
accorébette nientrimrserf gingerisienyi ew for explaining a
met hod for transporting a chip having an adhesive
| ayerg 20CO¢ & BYobQ Lhg: PEESENYI AENLi0By PORL G 1B £y
is a view for explaining a nEt%od or transporting
chip having an adhesive |ayer according to the
present invention. Fig. 11 is a view for explaining a
met hod for transporting a chip having an adhe5|v§
| ay'erd -accdfdEnGr P85St fEChi @BEAtL ViSR-a788 @ie-sorting sheet

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.

Fig. 6 is a perspective view of a ring frame. .

Fig.'?isaaview for explaining a method for transporting
a chip having an adhesive lavyer according to the present
invent}on.

Fig. 8 is a view for explaining a method for transporting
a chip having an adhesive layer according fo 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 explainingeamethod.for'transporting

& chip having an adhesive layer according to the present
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i nventi on. Fig. 12 is a view for explaining a
method for transporting a chip having an adhesive

SF-1y78%er according to the present invention. 5

DESCRI PTI ON OF NUMERALS [ 0021] 10: die-sorting

sheet 11: pressure-sensitive adhesive |ayer

10ha: pressure-sensitive adhesive layer |lb: core
invefitiom 11c: pressure-sensitive adhesive |ayer

12: base film 13 out er periphery 1514:

Ceﬂ% aIlZafse% g?ew% t' n z{g}:gt% iod for transporting

pressure sensitrve adhe

sitive adheS|ve | ayer
hppegsure sen y

a c aving an adhesive layer acCording to the present

invention.

DESCRIPTION OF NUMERALS

(0621}
10: die-sorting sheet
11: pressure-sensitive adhesive layer
lla: pressure-sensitive adhesive layer
1lb: core film
1llc: pressure-sensitive adhesive layer
12: base film
13: outer periphery
14: central area
20: die-sorting sheet
21l: pressure-sensitive adhesive layer
2la: pressure-sensitive adhesive layer
21b: core film
2lc: pressure¥sensitive adhesive layer
22: base film
23: outer periphery
24: central area

40: die-sorting sheet



21b: core film 2021c: pressure-sensitive adhesive
sp-1hbager 22: base film 23: outer periphery 24: centra
area 40: die-sorting sheet OSF--1788 10 41: base film
42a: pressure-sensitive ad%esive | ayer 42b: support
film42: general dicing sheet 543: outer periphery

: ntral area
4441?ebase film

42a: pressure-sensitive adhesive layer
42b: support film
42: general dicing sheet
5 43: outer periphery
44: central area
50: ring frame
51: épening
52: flat notch
10 53:-planned surface that is to be attached to the
die-sorting sheet
-60: dicing and die-bonding adhesive sheet
©6l: adhesive layer
02: base material
15 70: semiconductor wafer
80: semiconductor chip

8l: separated adhesive layer

PREFERRED EMBODIMENTS OF THE INVENTION
20 [0022]
The present invention-will be described in detail
hereinbelow.
[0023]

[Die-sorting sheets]



i0

15

20

50: ring frame 51: opening - 52: flat notch
1053: planned surface that is to be attached to the
sp-1diggr sorting sheet 60: dicing and
di e- bondi ng adhesi ve sheet1§1: adhesi ve | ayer
62: base material 1570: sefmiconductor wafer 80:
sem conduct or chip 81: separated adhesive | ayer
PREFERRED EMBODI MENTS OF THE | NVENTI ON 20[ 0022]
ThELFrES& i NonSett DR amand e §esiths peg¢sentdoreéntion are
her ei nbel ow. [0023]
used to temporarily attach thereon a chip having an adhesive

layer for the purpose of transportation or the like. A
pressure-sensitive adhesive layer is expcsed on an outer

periphery of the die-sorting sheet, and a base film is exposed

-on a central area that is inside the outer periphery.

[0024]
A preferred embodiment of the die-sorting sheets is

illustrated in a perspective view and a cross sectional view

in Figs. 1 and 2, respectively, wherein a die-sorting sheet 10

has a pressure?sensiti-ve adhesive layer 11 laminated on an outer
periphery of a base £ilm 12. As shown, the pressure-sensitive
adhesive layer 11 is exposed on an outer periphery 13 of the
die~-sorting sheet 10, and thé base £film 12 is exposed on a central
area 14 that is inside the outer periphery.

[0025]

The base films 12 are not paiticularly limited, but resin
filmsrmay be used with examples including polyethylene films,
polypropylene films, polyvinyl chloride films, ethylene/vinyl
acetate copolymer films, ethylene/ (methjacrylic acid copolymer
films, ethylene/ (meth)acrylate copolymer films, polyethylene
terephthalate films and polyurethane films.

[0026]

The thickness of the base film 12 is preferably 10 to 1000
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[Die-sorting sheets] SF-1788 11 Di e-sorting
sr-5get s according to the present invention are used to
tenporarily attach thereonﬁg%chip havi ng an adhesi ve
| ayer for the purpose of t sportation or the Ilike.
A pressure-sensitive adhesive |ayer is exposed on an
outer 5 periphery of the die-sorting sheet, and a
Hm, &gk rorempire fexpddad 260 t @01t nad. area that is inside
the outer periphery. [0024] A preferred
{0028Mbodi ment of the die-sorting sheets is illustrated
~in a perspective view and a cross sectional view 10
i NTRLgS: kye rein.a die-sorti
Shacr To T G L R L IO R LD PhEe A ™ o
periphery of a base film12. As

. ham nated .on,_an out er
wnicrBhIBL BB hGHAERARS] HERE fahestver Fiyer ther 40 T/,
exposed on an outer periphery 13 of the die-sorting
and‘@ﬂé@tp9§ﬁe¥ﬂhﬂﬁIm@tb@§éefthﬁn]35im§/eupo§bd DIrBace tension
central 15 area 14 that is inside the outer
is ppefieghely. np8028ks than 2Thenyase thl ke 12sar ££Note
particularly limted, but resin filnms nmay be used
die-Woth sexa FRcl udi pal l.en ilns, .
polyprgp$F§§§ Pprné,b%gpygﬁﬁé%'cﬁﬁogﬁ gsgﬁﬁngéyer 18
lLene/vinyl 20 acetate copolynmer filns, .
v e oP i LARP & Sh o s fheradhestve layer.
et hyl ene/ (met h)acryl ate copolyner filns, polyethylene
The bapgpht Hag dtaving i amb s yietdwme ehiding pe@d2E] 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 subsequent step. Furthermore, the base film

‘covers the entire surface of the adhesive layer to prevent the

adhesive layer from any contamination, and the enhanced
releasability prevents the adhesive layer from being deformed
in a removing operation. Accordingly, 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 release
treatments such as coating the surface of resin films with agents
such as silicone resins.

[0029]
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SF-1788 12 gm and nore preferably 20 to 800 gm
[ 0027] The surface tension on the surface of
base film 12 on which chips will be nounted is

SF_lgggferably not nore than 40 MY m 5 and nore _

preferably not nore than 358 nN''m The surface tension

is preferably not less than 20 nfNm In the use of

the die-sorting sheet 10, a chip having an adhesive

| difer prssserEoisarnd Mt iatd andtesk i theydase: fidybe a

t hrough the adhesive layer. The base filnms having the

doub B0Y 83 S iR RNSI Mk RerE {5 fable %ﬁg%“\cc?ﬁg}?ﬁg@%@@ated

and transportation of the chips. Furt

: LI 14 _high releasabiljty of .the, adhesive | ayer

i g R R R T e et et B P90 [PESERI b and
may be easily picked up in the subsequent step.

1ic ?%%t?ﬁﬁ?&ﬁ%ﬁ ThePpaRestFiaresovbra epee ehilmel Bor f dte
of the adhesive |ayer to prevent the 15 adhesive

doubl@y@idéigwwaﬁyIEﬁﬂmmnﬁﬂuﬂMeoadhaedvbhﬁh@@hanﬁadtached and
releasability prevents the adhesive |ayer from being

fixedebos meg firané FPYhRGuERS A 9Rs sACCQLdAghy o %dhesive
sem conductor devices with high reliability may be

epuf a . 028] _20The _ above surface tension of

taver s bgﬁﬁ#ﬁgngk%f%ﬁ%ﬁ elggﬁﬁgﬁzgdbvlggpF%Ergﬁ?%l 1lm 12
selecting materials or by release treatnents such as 7

'thro%%téttg‘ﬁgf”fefﬁg%liﬁ'f%%%Sb’FlY%ﬁ%lefﬁﬂ‘mleﬁﬁ ldgent Besaulse the
as silicone resins. [0029] SF-1788

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 (lia and 1llc) each having
appropriate adhesion may be selected.
[0030] |

The pressure-sensitive adhesive layer 11 has such a size
that it may be fixed to a ring frame 50 used in the transrporting
methods of the present invention. The ring frame 50 is generally
a metal or plastic shaped product. Needless 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
semiconductor chips will be temporarily attached. (See Fig. &6.)
Part of the outer periphery of the ring frame 50 is cut away
to provider & flat notch 52 for a guide. In the transporiting

methods of the invention as will be described later, the under
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13 : The pressure-sensitive adhesive |ayer 11
SFr-1mvay be a doubl e-sided pressure-sensitive adhesive
sheet as illustrated in Fig, 2 wherein
pressure-sensitive adhesive |ayers ha and |lc are
provi ded on both surfaces of a core film11lb. The 5

ubI ded.pressUre-sensitive adhesi ve sheet is
Surfg? %eghgnalgﬂxzaapﬁ gsrﬁﬁgaFFéﬁ@e§OtPhFEQgh t he
pressure-sensitive adhesive layer Ila, and is bonded
pPresgrgeracegiated aflhdsine b@serfllnxﬂzjuhﬂaagbotheng sheet

pressure-sensitive adhesive | ayer 11c. Because the

(Feyel 30pf anhesicomreeguits ehdarracrommdabiolurtace that
transportation 10 or picking up of the chips are

is c¥apd efht NS ofhd gﬁe%%lﬁbcle heer{dse"'p ive adhesive layer 11

pressure-sensitive adhesive rovi des an

; nigae t hat, pr ure senS|t|ve adhesi ve | aye

is f??i%%‘féﬁd 915 Wien 9 4t adfiesPoRenay behed
sel ect ed. [0030% 15The pressure senS|t|ve adhesi ve
thefde-prrdsdsabhet” si Zathdto ithendysbripi ke dothe size
ring frane 50 used in the transporting nmethods of the

of tpeeseassinvesthep:iFheashagiteanays s generally a
nmetal or plastic shaped product. Needl ess to say, an

pres ORLAL 88N St 0fthgnLl fiﬁ{}gﬁg ﬁgsaQuEHner C:gl%]%nekltn Lot

that is somewhat 20 lTarger~t € exposed
t.he hase _filmon ' nlconductor chi
may $ ?l)ge tehpdtam ARt £ Ce(sf’e"e .18, FOF%?taﬁaChEd
he out er perlpher% of the ring frane 50 is cut away
to tfteodaeoepaélagf fhechoteh Be frdnaafgeindeS01 h Ihdetail, the

. transporting nmethods of the invention as will be
cutededicandyesl | af erhe tpwee sndes~sensitive adhesive layer 11

should be larger than the diameter of the opening 51.
[0031] |

The core films 1lb may be resin films similar to the base
films 12. The use of relatively rigid £ilms such as polyethylene
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
SDOme, and more preferably 30 to 200 pum.
[0033]

The pressure-sensitive adhesive layers 1la and llc may be
formed from acrylic pressure-sensitive adhesives, rubber based.

pressure-sensitive adhesives, silicone based
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SF-1788 14 surface of the ring frame 50 is attached
Sr-1ttggt he pressure-sensitive adhesive |ayer 11 of the
- die-sorting sheet 10 (Fig.140). In the present
specification, the surface that is to be attached to
the pressure-sensitive adhesive layer 11 5 is
Leferred to. as t%ﬁ "planned surface that is to be
pres%??ﬁcﬁ%’asfglif%ea i %ﬁg%?% i NG SHE&ELONPRERSPWreheensitive
description of the size of the pressure-sensitive
adhegiiesi vy apesellactibi p ressirursamwititicadibekiees are
| ayer 11 has such a size that it nmay be fixed to the

preferaaded ™y baeesddetBahsis ibve Banatiashed, s 1at BRq 110
di e-sorting sheet, of the ring frane 50. In detail,

may llgé‘efé?.k'ﬁl&ﬁ i apret ric?énﬁf@a?[}%ﬁé%’%\éﬁ%ﬁ%%%ieﬁlf%?d% Seisz‘ve.

&
ayer 11 should be Targer t
e core films IIb

openi n 1. 031 Th

n 2 pRy %%gﬁcggf“ﬁgg%@ﬁ%tsi%ﬁ RFSPBUFAeSRaset 1%e pdbesiye layer
The use of relatively rigid filnms such as

1lc thayefastent teregradal Gilon f 12 nds pf omietd sf oo dh
di mensi onal stability during the production of the

presgliees-sosts g wheeliesi®e [BQ32)g stronger adhed®®n, and the
thi ckness of the core films |lib is preferably 10 to

resAb-O00Mm+ 2and . aRES 1 Reef gr abl .00 :
i The pr essurle- sgnsi t ilv% %\ %giﬁ\//leagﬁgg%grég %&g%}% tﬁogrg(yl‘/brémg
d fromacrylic pressure-sensitive adhesives

f :
framg G4 ots SRR S s SRR RS SR RS, 519 achiReive.
based
[0034}]
The pressure-sensitive adhesive layers 1la and llic each

preferably range in thickness from 1 to 100 um, and more
preferably 3 £o 80 wm.
[0035]

The die-sorting sheets 10 of the present invention may be
produced as follows.
[0036]

A double—sided~p£essure-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
bressure-sensitive adhesive layers 1la and 1llc of the
double-sided pressure-sensitive adhesive sheet are formed from

differing pressure-sensitive adhesives, a lightly removable
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SF- 1788 15 pressure-sensitive adhesives or enul sion
pressure-sensitive adhesives. O these, acrylic
pressure-sensitive adhesives are preferred. The
SE-Ist8&ssure- sensitive adhesive layers ha and 11c may be
formed froman identical piéssure-sensitive adhesive.
51n a preferred enbodi nent, the pressure-sensitive
adhesive layer 11c that faces to the base film12 is
reld5dTed i QR @iRHRSW rSens U R RFReSI VG AN Ghesive
stronger adhesion, and the pressure-sensitive
j a . attaches_tp t ri frame 50
layéi’%gli%l?d\gﬁg% %&%ﬁ%{:’%gﬁéo p'%rt 230T e@sjgrﬂs{]%ei‘_’mé{]%dﬁ iSpge film
of 10[ 0034]. The %ressure-sensitive adhesive layers |la
hfﬁch FEIEACR CHPEf dPabiFPP&RGe orn this EReESH romnE itdve
100 pm and nore preferably 3 to 80 pm [0035] 15The
adhegiigesbayeng lendet's alibeofertsheopr e$pot £ iameeBOL ONTHERY iBB L1y
produced as follows. [0036] A doubl e-si ded

remoyEdSUr eL SENS L 1 e A8BesE¥aSNEE It AS Sch differing levels
pressure-sensitive adhesive |layer 11 is prowdedrl

: ' rel:ease.2 il eate ith.a silicon
O O R R g5t Thr LRENTIRe 2are NraiaYed B BpiA release
fi1 surfaces of the adhesive sheet. Wen _

145 808GPESsBRSFEP Y& TEdn 8889 &per BroducaAenl b shet he

. doubl e-si ded pressure-sensitive adhesive sheet are
die-periaaof sbaetef18ri ng pressure-sensitive adhesives, a

l'ightly renmovable SF-1788 '
[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 release film is not completely punched out, whereby

the heavily removable release £ilm is used as a carrier of the

- Pressure-sensitive adhesive layer 11 and the subseguent

processing may be carried out continuously roll to 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-sensitive adhesive layer is laminated on the base film

12.
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16 release filmis disposed on the pressure-sensitive
sp-8dggsive layer Ilc that lamnates to a base film 12
and a release film of heavy,%elease type i s di sposed
on the pressure-sensitive ddhesi ve | ayer |l a that
adherers to a ring frame 50. The lightly 5 renovabl e
release filmis released first. Such differing |levels
[Oo%ﬁjrennvability of the lightly and heavily renovabl e
rel ease films enhance workability during the
pr Gducteiquenafl yi, heardicertsor g pshaess pht {03 the
10Before the pressure-sensitive adhesive layer 11 is
] : s fd | it . t .;to.an
preéaﬁ%ﬁ&n%tlgiﬂiear cui arJés hlargp%ezrbyl % ulns_i t?ﬁ#lgc%erd tchu_et li ke.
odi nment . the ensitive adhesive

ressure-

st T TR Ty ey dblce HeIase AT IR Rart of
sel ectively punched out but the heavily 15 renovabl e

the layerdd themhas heenconplastel gngunched ouke twhiss eliymeter
the heavily renovable release filmis used as a

of thanrirer fofme e phesswt B sensttbvBeadhesiag | ayeridids case

and the subsequent processing may be carried out

too,CoRt | BUOMSFY 4191 L £9:£ ol{llﬁ }{é)é)\i?'l% %oe;hﬁx\;abltehertel%gase film

remaining lightly renovabl e rel’e ?e i m and
. - i i I t of the_.
o o etk e SRhRELT vEETayeIng EaF49p o oaRed aputes

.renmoved, and the pressure-sensitive adhesive layer is
PeriphRTAAt BEY BACRReObashef PRAR1S1i1nSE21788 the

pressure-sensitive adhesive layer 11 are cut and removed
beforehand to meet the diamefer of the ring frame 50. This
preliminary cutting to the shape of the ring frame 50 enables
eliminating a step of cutting the die-sorting sheet 10 when the
die-sorting sheet 10 is attached to the ring frame 50. The
die-sorting sheets 10 may be manufactured as described above.
(0040]

In the transp‘orting methods of the present invention as
will be described later, the frames are not limited to the ring

frame 5C 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 sqguare, the die-sorting sheet

may be square too. Further, the shape of the central area 14
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[ 0039] Subsequently, an outer periphera
portion of the pressure-sensitive adhesive |ayer 11
sr-isspunched out substantially concentrically with the
inner circular part of 5 the |ayer 11 that has been
cut away and so as to neet the dianeter of the ring
- frane 50 that wll- be attached thereto. In this case
' pref le.that. the heavi re abl e .
of tEl8|% %es?“rm@t § r?gl% UfERed™ 86y %P%%?% SV‘“é‘el‘t%r g er
to Figs and 2, outer peripheral portlons of the
V“”“H%séhﬁl?%@H?‘%%6h@hedh@SbV@s§ﬁW%ﬁ§éﬂ§@ﬁ¥%éeﬁﬁﬁe§%W@Y'have
| ayer 11 are cut and renoved beforehand to neet the
any dignetrerl ofhadee ring frame 50. This prelimnary
cutting to the shape of the ring franme 50 enabl es
(oo limnating a step of cutting the die-sorting sheet
10 when the die- sortlng sheet 10 is attached to the
frane_»5 d|e in heets 10. ma
nanufh€{§$8 Qe S3escr|bed % ehe g fﬁi%ay'be g?%p??ﬁd ot
transporting nethods of the present i nvention as wl|l
a sipglgéyckrpethetiere 1eNeThrahescdt @ Fote Midit-edThe altence
ring frame 50 shown in Fig. 6 and conventional franes
of tlid rorar ilduss20 estvapes> maye loles wsed.c Kirer=efadr e;hd he
di e-sorting sheets of the present invention are not

preddufid-edra tiike shapes vas 1bhlushhat edahPeEi @%e dtdNthe ght
.and may have shapes correspondlng to the frames. For

a me r :

ln'tﬁ% H?é ¥gfﬁgqua?%{$oo:h§u SrFEQS%%ag%§§ff%%§hy that

central area 14 SF-1788 18 of the di e-sorting sheet
IMPTiG SR MRRGE Ay C&&tsleéln‘éllféﬁﬁp%toﬁargeopﬁetoWo‘?‘étsdl‘%??é?rtlng

shape of the adhesive layer 11 to be renoved nmay have
sheedry opti onal shape. [0041] 5The pressure-sensitive

adhesi ve | ayer maybe conposed of a single or two
[oo4adhesive | ayers without a core film The absence of

the core filns leads to smaller thickness of the

Pressurg- %?B%’st Eﬁ%tgxg'}e%h%%d'ﬁbé%% %?tgtr l?:?)lf%%%pto'ﬁ%ts to a

st ep“hei ie-sortin
accordln | ess y.that 10 inprint rks ar
revedaede AOFLS Cobhr So6 DR CraPFEdnal BReBrt TigbEnbLes 2 In

a die—eorting 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 pressure-sensitive
adhesive layer 21 is exposedton outer periphery 23 of'the under
surface of the diewsorting‘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 semiccnductor'chip
80 is Temporarily attached and accommodated on The upper surface
of the base film 22 as will be described later {Fig. 11).

[0043]
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[ 0042] Fig. 3 shows another enbodi nent that
corresponds to a reversed structure of the
sp-Uiessorting sheet 10 of Fig. . 2. In 15 a die-sorting
sheet 20 illustrated in theidigure, a
pressure-sensitive adhesive layer 21 is |aninated on
the under surface of a base film22. In detail, the
pr nsi.ti.v Y ayer .21 1 X
utr B BENLEy S o et Bty Pl hr s o SenatuBle-siaea
di e-sorting sheet 20, and the base film22 is 20
pre%ﬁ%ﬁ%e%e%%l%i%%nﬁﬁﬁﬁséV%aSQﬁeEfW?ﬁ§ehﬁp@Fe§ﬁF¥%c%e%$ltlve
the die-sorting sheet (Fig. 3). In this case, a

. adhgenveohalyetorZthi pn802is aeappravidiydath aohed audfaces of

accommpdat ed on the upper surface of the base film 22
a c@ﬁeV\fiimbEl}QeSQTmﬁ%ﬂ ater: {ditre sklre {L0A3]t 1 RF-HRE i ve

The pressure-sensitive adhesive |ayer 21 is

lay%ﬁdgyb&ﬁésﬁgg— 8£€§§§.?héggsiﬁlvghg Pééggrghggﬁ%ltlve

erein pressure-sen I vé adhesive Tayers
21c are provided on both surfaces of a core film 21b.

adhef iy ¢ h2 XY e pressut e-géndiaty é taBRds PRe T5Xpdy P #nring
the die-sorting sheet 10, the pressure-sensitive
fram@h@%iw&eday@rtmgstsamhparsim@ neatods ohythe frxednt
to aring frame 50 used in the transporting nethods

inveicidhe. pmesert danvientyd onb The scarieafd kb 28Bti Sn. the core
simlar to that in the core film 11b, and t he

fi{ln?!f uraﬁqéeﬂ'}ﬁetﬁf@sﬂpgségﬁsi@y@éSagd\i}] ngg‘g %f? and

ar to pressure-sensitive esive # ers

and 11c., .[0044] n the die-sorti sheets 2
2lc @fe Sirfided &f Whicc Hréﬁﬁﬁgeaﬁénﬁéﬁw?aﬁggﬁséf’?a%ﬁé%fs 1la
is different fromthe surface on which 15 the
and pklessure-sensitive adhesive layer for the fixing to
the ring frame is provided. It is therefore possible
[004m optimally control the keying (interlayer adhesion)
bet ween the pressure-sensitive adhesive [ayer 21 and

:h%nb%ﬁ% &hiemsggtl BdsﬁQ%EQC%Pr@%ersh'&%J eapl LAY Ohips

he t enpor a attac I'ng o

are témporarily 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 tQ thimally
cochtrol tﬁe keying (interlayer adhesion} between-ﬁhé 7
pressure-sensitive adhesive layer 21 and the base film 22, and
surface properties required_for'thejtemporal.attachingcyfchips.
[0045]

Another preferred embodiment of the diewsérting'sheets is
illustrated in a perspective view and a cross secticnal vief
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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20[ 0045] Anot her preferred enbodi nent of the
sp-10igg-sorting sheets is illustrated in a perspective
view and a cross sectional 5ieM/in Figs. 4 and 5,
respectively, wherein a dig-sorting.sheet 40 is a
| am nate in which a support film42 is |amnated with
a SF-1788 20 pressure-sensitive adhesive |ayer 42a
PLeSSRILSENSRAPEE 3t Callhy oW 420 thetsuppoepediilldentandlily
~ _abase film41l is lam nated on a central area of the
withorles supposernsiln ,venddhbaseeriayel.isTheéminated on a central
pressure-sensitive adhesive |ayer 42a is exposed on
areaabfoﬂh@rE@e@@&h@h%éﬁsﬁ%iQE e di§eSqLt Lng shget 40,
and the base film41l is exposeg on a central "area 44
esk _LS.LOSL ter .peri ry., It is preferable
P PP AP RS Tar 06T Hea 4f FAPESGrden ap outer
.the structure shown in Fig. 5, the pressure-sensitive
PeriRgREd] %g Phaydie He-Hr iR shsett “0m and nlye Heeee film 41
. | arger dianmeters than 10 the support film 42b and the
is expassylirn-sensttale mehdditteat dpern 424 R &ﬁ@ﬁ(ﬁ@wghery.
on an outer periphery of the under surface of the
It idpserbirhtn4lst +0O86te that is sify ’ I1Ging, 1
4% may be used as a uni tatoﬁstiéﬁ%ﬁgroﬁlig ]%n{l%af%grder
- itive_adhesive |ayer 42a, but )
of e LASs R ERIE FETER B PO e R St ponesive
1a 8%0%§7] The base film4l and the support film
Yea2b¢ TP B p otk i at Bl v s @rasc e ef hemoee diesiehers than
films described with 20 respect to the base film 12.
the syppeyt dkidesd2bf antet bagerds sunetisdrss inriafepabley 1 et Dayer
200 gm and nore preferably 5 to 100 gm and the
42a théy ik Hed heh sppalded | - i r 1
500 gn?agzd nor e preferabl;k%%iﬁgﬂgﬁéﬁgﬁggTﬂghéﬁr g%gace

of tﬁ@n§égg_??l%h§1§urface of the base film 41l on which

chi ps wi e nmounted SF-1788

[0046]
A general dicing tape 42 may be used as a unit of the support

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
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 pum, and
the thickness of the support film 42b is preferably 10 to 500

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

the surface of the base film 41 on which chips will be mounted
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21 is the sane as that of the base film 12. [0048]
The pressure-sensitive adhesive | ayer 42a may be

d froma pressure-sensitive adhesive simlar to

SF_£¢g$®of the 5 Sressure sensi tive adhesive |ayer ha.

The thickness of the pressdfe-sensitive adhesive

| ayer 42a is preferably 1 to 100 gm . and nore

preferably 3 to 80 Km [0049] The pressure-sensitive
15 tthesinge dsayba 424 ae susk £isira2l0 that an exposed

portion thereof is [arge enough to be attached to the
[004dIng franme 50. In detail, the exposed portion of the

pressure-sensitive adhesive |ayer 42a should have

g B e Db e v o b Er SRR ek b 1 B T Gre fpemed
y frane 50 that is to be attached 15 to the

frc’H}:Ile GEEMRGSRESE VR Aethe sdataaisimitlse dut shadi afet:ér

pressure-sensitive adhesive layer lla. The thickness of the
pressure-sensitive adhesive layér 422 is preferably 1 to 100
um, and more preferably 2 to 80 um.

[0049]

' The pressure-sensitive adheéive layer 42a has such a size
that an exposed portion thereof is large enough to be attached
to the ring frame 50. In detail, the expesed portion of the
bressure-sensitive adhesive layer 42a should ﬁave 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 outer diameter

of thé pressure-sensitive adhesive layer 42a should be larger
than the diameter of the opening 51. The base film 41 on which
semiconductor chips will be temporarily attached is somewhat
smaliler than the inner diameter of the opening 51 of the ring
frame 50.
[0050]

The production of the die-sorting sheet 40 starts with
providingeapressure“sensitiveadhesivesheetthatkmm a support

film 42b and a pressure-sensitive adhesive layer 42a. A base
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of the pressure-sensitive adhesive |ayer 42a shoul d
be larger than the dianmeter of the opening 51. The
SF—{?? film4l on which sem conductor chips will be
e&%orarily attached i s sonewhat smaller than the
i nner di aneter of the openfdg 51 of the ring 20 frane
50. [0050] The production of the die-sorting
sheet 40 starts with providing a pressure-sensitive

filmdhlegiute tsheetp nduatt drasireeds upiprd  £4 |antdhanhdm the

pressure-sensitive adhesive |ayer 42a. A base _
presSuder8idd fidemath Gitvd O B,PF efel er @ Red .5hapPe:hs s

attached on the pressure-sensitive adhesive | ayer

i spftéde fil m.j | .sposed .t o .cover_.the surfa

ats of t%é%glsoe [ Itrrﬁe4?d§ﬁfc?qlteﬁsg %fe%%eurbe%sseenfs]ijt“? v@f alﬂdc%%e
adhesi ve l.ayer 42a. Thereafter, the support 5 film

presﬂbreaﬁﬁsdécylﬁ’ree%%%l%ﬁémﬁli/é?adhéhwqfafmf hbg samport
punched fromthe support film42b into a

11 L rdeddre tascivitied ppresisi e -wieirlsel taviod didtge qiunc Hisygroutz 4 here
rel ease film [0051] Alternatively, a die-sorting

punciheRttréh oAy b.gspﬁcﬁ:blf-i Gt d 240 3% of 91 h PMGet AIRSEd idBri1e

e

41 is | am nat on a pressure-sensitive adhesive

9l : Ot r: re- sitive adhesi ve sheet that
Wmlri'\éé%g’l;ﬁégﬁgﬁ [ lm%jf%életaﬁcgl h%Elperaesses El‘;l-r%'ensi tive
qhesive | ayer 42a. The base film41l is punched to a
[OOEgredeternined shape and an outer peripheral portion

thereof is renmoved while avoi di ng
Alternatively, a die-sorting sheet 40 may be fabricated

as follows. A base film 41 is laminéted on a pressure-sensitive
adhesifre layer 4Z2a of a pressure-sensitive adhesive sheet that
has a support £ilm 42b and the pressure-sensitive adhesive layer
4Za. The base film 41 is punched to a predetermined shape and
an outer peripheral portion thereof is removed while avoiding
punching out the pressure-sensitive adhesive layer 42a. A
release film is disposed and the laminate is punched out to a
predetermined profile in the same manner as described above.
[0052]

[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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15 punching out the pressure-sensitive adhesive |ayer

42a. Arelease filmis disposed and the lanminate is
sr-1Pyched out to a predetern1ned profile in the same

manner as descri bed above. .[.0052] [ Met hods for

transporting chips with ad333|ve | ayer] 20 The

nmet hods for transporting chips having an adhesive

| ayer .according to the present invention will be
adhegddi& ild@ Ther EPAbEraRsbaskbdngnmehods mefit sSheheresant
~ the substrate is a sem conductor water. That is, the
invemgtitodsre escr 1 hett dekowt e dr-ess ddie stianseo Bk oRfiuct or

sem conduct or chi ps having an SF-1788 23 adhesive

wéfeEQYthAﬁﬁ9 %%a%%B@rEb&go%%kﬁpéﬁﬁ%Er%Q%sp%%§%n%s glass

invention are not limted.to the transportation

ndugt or. wafe and ma used for, other
Subs?%%?%%htegﬁs%% a ig?%%%gsﬁ%E?Sé?@gtslnt?ﬁedi%TFﬁﬁfﬁ@G
enbodi nents, the die-sorting sheets are die-sorting
sheelfoare du° 28071 RE Haes (4P Risgillustmathkd methogs 2. In
for transporting chips having an adhesive | ayer
the aetdedisngotottrhesppesent; chdest har.i ngowey edheadRYeOflayer
the die-sorting sheets as descri bed above may be

accotgedg (8098E 1BLBearMehhedfioy t%%@%%%rt'ﬁgy of the

sem conduct or. chip haV|ng an adhesive I'aye
die-dbekng @ ﬁ ondin S e sheet éhat_h S an

ag%e5| Ve Sgés gndggsggs %a gl P &fpiFEd-to a
[OO5$ECK surface of a sem conductor wafer

e sem conductor wafer is then full-cut diced with

15 respect to chips together with the adhesive |ayer.

A sem geriduct dorchipnbpwrhgnthe seitesirvdudayeicrdn hB&ing

back surface thereof is picked up fromthe base
an adimdeivallayer, 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 layer.

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
60, the adhesive layer 61 is releasably laminated on the base

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

may be disposed on the upper surface of the adhesive layer ¢1
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[0054] In detail, as shown in Fig. 7, a dicing and

di e-bondi ng 20 adhesive sheet 60 having an adhesive
sr-1l7ager 61 and a base material 62 is provided. In the

di cing and di e-bondi ng adhggi ve sheet 60, the

adhesive layer 61 is releasably | am nated on the base

material 62. To protect the adhesive |ayer 61, a

release filmmy be di sposed on the uEper surface of
untidy, thepdipsd Veaybret1isspsergg Fheuneilbashefadnesiey be

sheet is used. The release filnms may be genera
genefglleaséesbe el g lsuah polyel hytepeeherephdpidiBate £1ilms

films that are release treated with rel easing agents
thatsded mslidd €0RatEESNER Rl Q0DHIng agentsTgﬁcg'§é g&licone

and di e-bondi ng adhesi ve sheet 60 may be produced by
resi@ly nethods without limtation. For exanple, a

conposition for forming an adhesi ve |ayer 61 may be

?plied and dried on a base material 62.

{Ooszlternatively, an adhesive |ayer 10 61 may be forned

on a release filmand nay be transferred onto a base

matlei dictrg #ndodierbpedipbendhepdrti encet Ebemay be

surface of the adhesive layer 61 maybe provided with
prodacedngyf bagembtXbBE REEASUEE 138Ntk adhgsi ¥§aﬁgf§f a

to immobilize a ring franme. [0056] 15Thereafter, as

comp%g@ﬂ@ohnfﬂ %or%tintd']gndg&lilggiégdl%izgf k%‘i”%ia?nge applied and
dried on a base material 62. BAlternatively, an adhesive layer
61 may be formed on a release film and may be transferréd onto
a base material 62. An outer peripheral portidn 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.
[0056]

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 rlayer 61 of the dicing and die-bonding adhesive sheet
60, and the semiconductor wafer 70 is fixed thereto by light
pressing against the adhesive layer. |
[0057]

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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adhesi ve sheet 60 is fixed on a dicing apparatus via
sr-1Pgging franme 50; a surface of a sem conductor wafer

70 is placed on the adhesk¥§ | ayer 61 of the dicing

and di e-bondi ng adhesi ve sheet 60, and the

sem conductor wafer 70 is fixed thereto by light 20

to 1 press%n agai nst the adhesive |ayer. [0057]
to lopgri egaéﬂé"eew beteeadrasi adnesiyes 1evernasl emst giie base
ray curability, an energy ray is applied through the
matepgsk 6Fnt efialerg2 mnday eneby diel icohesicen dfcihfor after
adhesive layer 61 is increased SF-1788 25 to | ower
the dhearadhesionebheiveen tde wdhesi ve |ayer 61 and the
base material 62. The energy ray may be applied after
[oo5dli cing or after the expanding step described bel ow
[0058] 5Thereafter, as shown in Fig. 9, the
S 'c%gguctor wafer 70 is cut with respect to
CiTEHi L U8 /c Gt PR YReaRs Fd@chasthe dsenhgondwgt andiater
~ sem conductor chips 80 are obtained. The cutting is
70 isefoudcwddht oeapeappropriateidepbly tnteongi desati oncwfas a
the total thickness of the sem conductor wafer 70 and
diciradhesi,venk) demsaiorfduaist the gbrasion ofpthe, di ci ;‘ge

saw, while ensuring that the sem conductor wafer

ttiapd sth fggpg§l er re.cut conpletely. [0059] .
- l%%éeq%ent v, ci/ﬁtec'l' |%iafggraogpor:baf%e- b%??' glréo%géb%\i:gergtlon
sheet .15 60 may be expanded as required, whereby the
of thital-Erpekiiesn HeFgRETT P i contaéesr/ Cangsdhesive
increased to further facilitate the picking up of the
layersghianmhdhet aprahiips @0 thEhdieipgnsiwn whdlsesnsbeing that
adhesi ve layer 61 and the base material 62 to slide

 the seasicceritivtoihessfandd haadhesigmdbetveen e 61 are cut

adhesi ve
completely.

[0059]

Subseguently, the dicing and die-bonding adhesive sheet
60 ﬁay_be expanded as required, whereby the distance between
neighboring semiconductorrchips is increased tc 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 o-ther, and the adhesion between the adhesive
layer 61 and the base material 62 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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20 layer 61 and the base material 62 is reduced to

permt the sem conductor chips 80 to be picked up

easily. [0060] SF-1788 26 renmins attached to the
SF-1B88k surface of the sem conductor chips 80. That is,

t he sem conductor chips 8®&re picked up while havrng

t he adhesive | ayer 81 on the back surface thereof.

[0061] 5Thereafter, a die-sorting sheet 10 is

remaRheVighet-idn %%Otﬂgrb&f]@%%_%sfatc% B?etk?e)%\éﬁuwnﬁlﬁdt%r chlps

fixed to aring frame 50 t rough a pressure sensi t

0 R R bR e e & %c@ﬁ%wler

S tenporarily_attached through the adhesrve | ayer
aViRg BReordeasEet L RHEL28 bxpBsElcoRa Bk cBRTFarearbardar.
of the die-sorting sheet 10 (Fig. 10). A usua
[006d] e- bondi ng apparatus nmay be used to tenporarily
attach the sem conductor chips. The adhesive |ayer 15

8lrhased ekt Nesgisusbrihal Lheechigs i
di e- bonded Acco?dingfy ?he senrcona ctd?ﬁ%{?ﬁg'§%0ther

t r akis ) .attached to the b ase fi
procéggdgg E?ﬁggﬁlElsér |n% sﬁgerofbﬁﬁﬁq Eemﬁrégéhﬁeaugh
fronrdrogg off. If the tenporary attaching is
& ProRsSEanres ?%th%? pahes LR | 1 2BET b} L cont 21| Pirhgr 2Deriphery
tenporary attaching conditions (e.g., tenperature,
13. pressure). According to the present invention, any
nunber of sem conductor chips 80 may be tenporarily
[006Aattached and accommobdat ed, and therefore desired
nunbers of sem conductor chips nay be transported to

d'ﬁé}% enéheols%%ﬁsconmectsoq:mc%% dsu%t(}occh%tgl ?’fesglcfced 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 laver
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 confrolling
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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SF-1788 27 tenporarily attached to the base film 12
exposed on the die-sorting sheet 10, and are
SF-1tey ef ore stably accomopdat ed and transported. [0063]
5Next, the die-sorting sheet;y 10 is transported to a
subsequent step while the sem conductor chips 80 are
tenporarily attached on the sheet through the

A I . 64] The subs ent steps.
com A £ R g T 85U 1 Ko o Sxposed on the
di pressure-sensitive adhesive tapes such as genera
LEHGHGG Spest the asKedts tHiRkR ¥R Stabliveaprespadated and
i nvention do not have any pressure-sensitive adhesive
transppartedh a regi on where chips are acconmpdat ed.
Accordingly, even the sem conductor chips 80 having
[00dde adhesive |ayer 81 on the back surface may be
easily 15 picked up in the die-bonding step w thout

th hesiyve j.ayer 81 bei ef.or ned., Furthernore,
thgeggﬁeékéedﬁgygprgin%ssg%@%é&?%&sfF&ﬁpgﬁfrtEd to a
b contam nation Wwth a pressure-sensitive adhesive of a
SULSHANel i 3E SR HEitiS  BRa BFES I CPE e GREPE Fér eFertemporarily
highly reliable sem conductor devices may be
attamdegl @t hed sh2@{t0@65ough the Euhediieres drdyiglg ssheet s
are not limted to the die-sorting sheets 10, and the
[O0edile-sorting sheets 20 and 40 nmay be used. In the use
of the die-sorting sheet 20 as illustrated in Fig.

g-ﬁg‘htahguﬁggt?ﬁeﬁtc‘ gﬂé&?& itn%ltuhcfe rai H%ef—ﬁgﬂglgg st',@ergyg%nlike
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
naving 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
adnesive of a pressure-sensitive adhesive tape, and therefore
highly reliable semiconductor devices may be manufactured.
[0065]

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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SF-1788 28 pressure-sensitive adhesive |ayer 21 on
the outer periphery 23, and the sem conductor chips
SF-18688t hat are picked up are tenporarily '"attached to
the base film 22 exposed opgthe central area 24 of
the die-sorting sheet 20 and are transported to.the
subsequent 5 step. In the use of the die- sorting
pres R e e T A L P e PR O BerliBhery 23,
ressure-sensitive adhesive |ayer 42a at the outer
and PpReryndactanFiims S8 natetdrckas pe g% tamponasily

pi cked up are tenporarily attached to the base film

‘attaqheéxip@sj:écﬁ basehdidenfPabxpOsadean dhofcdrteal area 24 of

di e-sorting sheet 40 and are transported to the

the sibsespieitg SreRt PO0BRK are traﬂébéHE&$%k>%H@oghﬂﬁgﬁuent

an |nspect|on process in which a perfornance of

stepsthgQ%%uﬁEQronﬁﬁ§dgg s% E:%Eeghgg @g %iiﬁékgnggln

ore the sem conddc hlps
. ached to the die sortlng sheet . In this
Fig i%od?ﬂ%n? e%%n?%o%ﬁﬁ%@oFoCHPBSIBthﬁ%@m%r%OVE?¥@ﬂ@H the
to be non- defectlve may be only picked up together
Presiré-sheshdhesi ¥éhéayee Bdyandibe senpoeasutyr periphery
attached and accomodat ed on the die-sorting 20

43, Sﬂ@etheW@@mﬁ@&néﬂﬁtﬁﬁncﬂ§§508DV€h§@|9§en$Yc?§d up are
selectively transported to the subsequent steps.

temp&PzQ@ is'u_ c%téc{ li:oa'@ﬂé r@ésgrﬁqqd ﬁnéng‘sgcli %rnaltht ycentral

area 44 of the die-sorting sheet 40 and are transported to the
subseguent step.
[0066]

.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 86 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.

T0067]
In a still another embodiment, a plurality of the

semiconductor chips 80 that are picked up may be tem?orarily
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attached to the base film 12 exposed on the
i e-sorting sheet 10 so that the respective adhesive
SF”llgﬁers 81 are separate fromone another with a
di stance such that a chip-88tecting canera of a
pi ck-up device can identify each chip. In this case,
it 5is not necessary to carry out the expanding step

attatbedsepatiatitgsd hei ohi 115 ex858k dd & rCHHRS 48N sBE-tNeHt sheet
pi cked up nore easily. The distance between

10 sBeighbarn %e%%igﬁ_i%pgaﬂé sg%fet tﬁ%ggpls Pg £ i azreebﬁstne%atgl?aece f;:om

preci si on or gnification o caner a,

eferabl y _.about. 50 gmto 1 mm 10[ 0068] In

one BRELELR MR s i iy & 69 mageecting caners
performed prior to the die-bonding step or the |ike

of 2jRigkgep deviesvsan dudertitpntart neition) Iat thdlvedase, it
during the accommodation or transportation. Since the

1s neemeemieetyorochi psy Bliare el bxbarpengr it & adracbed rh®ing
the die-sorting sheet 10 in the present invention,

the & ,h| ; e , (0] .
[}Iih%é: laﬁ’ls;i FRY &6 %aajp ge%e§@§¥1c§{e% uEJ 0621 §siy- The

Exanpl es] prese I nventi on w

: r.i bed based Exanpl es 20 herei nbel ow wi t hout

st R S R oot Hh R L Ro e PP oS [P0 70p PRz and
1) [Production of die-sorting sheet] 100 Parts by

the REgGhiidt canmaghryficatopol yhethenasadreon tut yils preferably
SF-1788 30 acrylate (COPONYL N 3327 manufactured by

aboudl ppopm Syt hetshe Chemical Industry Co . , Ltd.) was
mxed wwth 2 parts of an aromatic pol yi socyanate

[0066 CORONATE L manufactured by N PPON POLYURETHANE

| NDUSTRY CO., LTD.) and 50 parts of toluene to give a

In the subsequent steps, a cleaning step may be performed

prior to the die-bonding step or the like in order to rembve

dusts {cohtamination) attached during the accommodation or
transportation. Since the semiconductor chips 80 are
temporarily attached to the die-sorting sheet 10 in the present
inventicn, the chips may be cleaned as they are.

[0069]

[Examples]

The present invention will be described based on Examples
héreinbelow without limiting the scope of the invention.
[0076}

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

100 Parts by weight of an acrylic copolymer based on butyl
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5 pressure-sensitive adhesive solution (a). [0071]
100 Parts by weight of an acrylic copol yner based on
sr-1btgteyl acrylate (SK Dyne 1811 L manufactured by Soken
Chem cal & Engineering Co.,.Ltd.) was m xed with 5
parts of an aromatic 10 po?ﬁisocyanate (TD-75
manuf actured by Soken Chem cal & Engineering Co.,
td.) and 30 parts of toluene to give a
ACTYprESs (FEPOBNEI NrvéZddresinfedolned &y Nappop087aLhEhec
_pressure-sensitive adhesive solution (a) was applied
Chemigaf olredisitiycOne; tireht ledas ehieas@wl thp 6P PBF 384tomatic
(5) manufactured by %INTEC CORPCi??IC?D and was dried
olyfisbe N(@ORAQREE hu# ByhWIEBA poLyuRET
° ygrgsgﬁﬁg?geﬁ??ﬁive aéﬁggigeaF§5§LdA:¥ﬁﬁg fﬁigﬁ%gﬁg)oﬁANE
The essure-sensitive esi ve sol uti on
INDU%ggﬁgESFfeagpé?aaggnsﬁaPaFgﬁeégé ﬁpﬁpﬁnéopgégﬁeé as
descri bed 20 above to forma pressure-sensitive
PresgikesrERsEayEr BAhRSAVEhseknedonof(alo gm [0073]
SF-1788 31 A was transferred to a surface of the core
[007f1I m and the pressure-sensitive adhesive |ayer B was
transferred to the other surface, thereby prepar%ﬂg a
, ) . : .
doubb eaitdesyRIEspuE & ERY L1y e AUREIIVAINEEL g bputy1

doubl e-si ded pressure-sensitive a ve o .
[ mmin
acryg%gﬁgﬁggtﬁyﬂgnygflaﬂ hgﬁg%a%%%%eghggegoken Chemical &
Engineering Co., Ltd.) was mixed with 5 parts of an arocmatic

polyisocyanate (TD-75 manufactured by Soken Chemical &

Engineering Co., Ltd.) and 30 parts of toluene to give a

pressure-sensitive adhesive solution (b).

[0072]

The pressure-sensitive adhesive solution (a) was applied
toeasilicone—treatedreleasefilm(SP—PET3811(S)nmnufactured
by LINTEC CORPORATION) and was dried (in an oven at 100°C for
1 minute) to form a2 pressure-sensitive adhesive layer ‘A in a
thickness of 10 um. The pressure-sensitive adhesive soiution
(b) was applied to a similar release film and 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/methacryliic acid copolymer

film (thickness: 90 um) .  The pressure-sensitive adhesive layer
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[ 0074] A base filmwas a | owdensity

pol yet hyl ene film (thickness: 100 gm surface
SF-1tedsions: 31 nWmand 40 mM\/n). The 10

pressure-sensitive adhesivg | ayer B of the

doubl e-si ded pressure-sensitive adhesive sheet was

attached to the | ower surface tensi on side of the

i at n_punche 0 renpv

e o B BT eSO iy T eone

t he outer, area was punched out concentrically with 15
PTeSTYECT T ot YR drarspartl 1¥aE thies bean séesardd ofheether

punchi ng out of the inner area. The resultant
surfa¢e- sohe gy sheepanasy as dbhinserat éedi présguré sensitive

[ Transportation of sem conductor chips] A

adhe SEM CONERICT Orhwahistn{a-gduaBy, webeky -6l agrt ef a0 ;
20 was attached to a dicing a%% dlgrbondlng a%%g%?ve e

*he et L e £y U RMEC CLRPLRAT G122 T Va ol Gag™ £

ds di ced together with the adheslve Iayer and
AN vonduct or chips (5 mm x 5m) havi ng an adhesive
| ayer on the back surface were prepared. The
[0074%eni conductor SF-1788 32 chips wi th an adhesive
| ayer were picked up with a di e-bondi ng apparatus.
Separate! i 1nt he: i 190tdits Shealo Mas: d\u@f\% tQ 1 ri ng
franme through t he pressure sensitive adhesive |ayer

oS98, WP IS BT PR DA

re plcke mere
adhesrve Ia to the base fllnrexposed on the
pressdt%e SE Y e(Erﬁr"ge BT AP 1Ok afhdfdHel it
(100) sem conductor chips were tenporarily attached
Pressyr§aansid e tades we rshee el swancet vicabbuto 300 dower
bet ween nei ghboring chi ps. 10[ 0075] The chi ps

surfamer ecdrieinrstdded oft t2eCobele ¥2 1BQUrshantamere: £1eanethen
with water by use of a spin washer (a unit built in

d 5 t S
panciRl sfe SN ISNEES SDED. SR omRNULER! ¥, S D1 360 07

oI . BQ§E?CEEQ BBtEL”QrEQ qu punched out concentrically with
the inner circular part that had been created by the punching
out 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 achesive
layer, and semiconductor chips (5‘mnrx 5 mm) having an adhesive

layer on the back surface were prepared. The semiconductor
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15 chi ps had dropped. Thereafter, ten (10)

~seni conductor chips with the adhesive |ayer were

picked up fromthe die-sorting sheet by use of a
SE-14i88. pondi ng apparatus and with the Iifting by four

needl es. The picking up wasZeval uated as a failure if

the suction collet could not hold the sem conduct or

chip and the chip 20 renmai ned on the die-sorting

chipshegthosn faiHes iangd 1bRe nuaher pQEkEHCK%LW_Lg}@' d WheSPWRARIi ng
counted. Further, any separation of the die-sorting

appasieels fr@@béfﬁéiﬂg %ﬂ@@l@agoggﬁﬁgeghggfgngﬁt Pfed to a

operatlons romt nmporary a hin

. pickin he, results are shown in Table 1.
ringg i%%*%’%“[‘%’o%? RB& % ynsitive aghgsd veoteyng on the
- sheet was prepared in the sane nmanner as in Exanple 1
outegy pepirhRay - t HEhd e ifddndwetsonrcietisy | t@ree/ metdey bisked up
nmet hacryl ate copol ynmer film (thickness: 80 gm

weresugfiacea t NG k00R%ch3d chﬁﬂ@Hd:f@aﬂhléglve[lwgﬂ to the base
Sem conduct or chi ps mere transported and th

fllmeélﬁﬂ)é@ééi %@F‘tﬁ@%é’iss %%% Q{T@r S garr :%eg 1?%% dfone

he sane manner as xcept t

ng sheet. o taln d above was used. The
h‘mdrsgu??é% BRIt Fab e PE. VPOOTBITR ExaRbHE agached in
A die-sorting sheet of the type as illustrated in
lattipg. patisrnaswptbpar éistantke ofamomn3e0 as batween
Exanpl e 1 except that the
neighboring chips.

[0075]

The chips were then stored at 25°C for 12 hours and weré
cleaned with water by use of a spin washer (a unit built in wafer
grinding device; DFD 651 manufactured by DISCO Corporation} at
3000 rpm for 1 minute. The chips were inspected to find if any
chips had dropped. Thereafter, ten (10) semiconductor c*;hips

with the adhesive layer were picked up from the die-sorting sheet

by use of a die-bonding apparatus and with the 1ifting by four

needles. Thepickingupwasevaluatedasa 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 cof 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.



doubl e-si ded pressure-sensitive adhesive sheet was
attached to the higher surface tension side of the
.SF-1b&age film [0079] Sem conduct or chi ps

were transported and the eyal uations 20 such as chip

dropping were carried out in the same manner as in

Exanpl e 1 except that the die-sorting sheet obtained
007?Bove was used. The results are shown in Table 1.

080] (Exanple 4) SF-1788 34 The

grfss re-sensitive adhesive solution (a) was applied
Exampglg éilicone-treated rel ease film (SP-PET 3811 (S)

manuf act ured by LI NTEC CORPORATI ON) and was dried (in

ar® glier ssr tifR0ehker dasmipmde) réd ifotheasame manner as in

pressure-sensitive adhesive layer Ain a 5 thickness

Example 10 @ftep stpROrtnéibayMas;an ﬁ&gyéﬁnééHFEQﬁg/Méfﬁyl
acid copolyner film(thickness: 90 gm

s oo LA R e 2 Lt

33 essure sensi tive adhesive tape. [0081] 10Abase film
m ade %y?%ﬁ%)nethyl met hacryl at e copol yner

[0077]
Semiceonductor chips were transported and the evaluations
such as chip dropping were carried out in the same manner as
10 in Example 1 except that the die4sorting sheet obtained above
was used. The results are shown in Table 1. |
[C078]
(Example 3)
A die-sorting sheet of the type as illustrated in Fig. 2
15 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.
[0C79]
Semiconductor chips were transported and the evaluations
20 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.
[OQBO]

(Example 4)
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film (thickness: 100 gm surface tensions: 33 nN'm
and 40 nN/n). The pressure-sensitive adhesive | ayer A
sr-10fgg he pressure-sensitive adhesive tape was attached
to the higher surface tenskgn side of the base film
The base filmalone was 157" sel ectively punched to
renove an outer peripheral portion thFreof Ia{ger
th a_dianmeter of 165 nm _Subsequently, a release .
fi &%%gea?%%é%%n%ht%ﬁ% AP Frrdsduca dehsias woplied
adhesive layer A and the base film The support film
TO a gid s epitessiies. sehsd $¢ e ladhBB+ BET |3er (&) wemefacturad
punched to renove outer 20 areas thereof |arger than
by LaNdEanmebePoehT20% ) MhdHRAE, abDEOUL LT RIS@S, WA 8 00°C for
punched out concentrically mnthhthe |nﬂgr C|rful?r he
; t hat e I e the pungching o 0
! mlg%trt tgr) Ip%gjr if%%%r z%l %ggr%tsi%%tﬁ.g lg%’lrtelg gl £an esd%?— &yﬁrné‘ i a
. Sheet was as illustrated in Fig. 5. SF-1788 35 _
thlc[ié‘@ OBl EBndu tBIPRMHItpS 1AEY 826 ram sidrvilede/Reghatt)ylic
and the eval uations such as chip dropping were
acidceepd bgmeutfiilm (heiskhness: S0rpmper Bise ifresampl-eehsitive
except that the die-sorting sheet obtained 5 above
adhewdseusag¢erThe waes thrhs s@ee rshown hnsgggg%elof[gggsgupport
(Conparative Exanple 1) Senlcondyctg; ch:ps1
; e 4t Ean in_ r..as in anpl e
St Ehat PG e Sonr g enadhordd® dfFaced 10 by
general renovabl e and rebondabl e dicing tape
(008 Adui 11 "G 10 manuf actured by LI NTEC CORPORATI ON) .

A base film was an ethylene/methyl methacrylate copolymer
film (thickness: 100 um, surface tensions: 33 mN/m and 40 mN/m) .
The pressure-sensitive adhesive layer 2 éf 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 outer peripheral portion
thereof larger than a diameter of.l65 mm. Subsegquently, a
release film was disposed on the exposed pressure-sensitive
adhesive layer A and the base film. The support film and the
pressure-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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[0084] The eval uations such as chip _
droppi ng were carried out in the same manner as in
SF-1fEQ8nple 1. The results are shown in Table 151. [0085]

(Conpar ati ve Exanpl e 2) 35 Instead of the

di e-sorting sheet, a general UV-curable _

pressure-sensitive adhesive dicing tape (Adwill D175
[00820 manufactured by LINTEC CORPORATION) was attached

to the ring frane and the pressure-sensitive adhesive

| : | UV . [0086 SF-1788_ 36 such
aggﬁm}p J?%%%?ﬁg$%%$% %%#?Yéaa%ﬁPOF eghéf s@mel infRd the

as_in Exanple 1 except that the UV-cured genera
evalyatiagst VRS et ATPRBIPESHRES GRETERBWLE AITabeesane
1. SF-1788 37-[0087] [Table 1]
manner as in Example 1 except that the die-sorting sheet obtained

above was used. The results are shown in Table 1.
[0083]
(Comparative Example 1)

Semiconductor chips were 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.
[00é5]'
(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 attéched to the ring

frame and the pressure-sensitive adhesive layer was cured with

UV rays.
[0086]

Semiconductor chips were transported and the evaluations



Chip dr Oppi'ng Pi ck-up failures Separation fromring
SF—i%%%”e Ex.1 None 0/10 No Ex.2 None 0/10 No Ex. 3

36
such as chip dropping were carried out in the same manner as

in Example 1 except that the UV-cured general dicing tape was

used. The results are shownh in Table 1.



None 0/10 No Ex. 4 None 0/ 10 No Conp Ex.1 None 10/10
SF-—l% nmp. EX.2 None

[0087]
[Table 1]
. . Pick-up Separation from
Chip dropping failures ring frame

Ex. 1 None 0/10 No
Ex. 2 None 0/10 No
Ex. 3 None 0/10 No
Ex. 4 None /10 No
Comp.
Ex. 1 None 10/10 No
Comp. None 8/10 Partial
Ex. 2

separation




8/ 10 Partial separation 38 CLAINS 1. A

di e-sorting sheet on which a chip having an adhesive

| ayer is tenporarily attacked, which sheet conprises

a pressure-sensitive adhesive |ayer exposed on an

outer periphery of the die-sorting sheet, and a base

fil m exposed on a central “&Pt¥Sthat is inside the

outer periphery and Wierein the pressure-sensitive

adBesi ve2l agee-ssrtamg natted:ton can euier pericpher yheting an
the base film 2. A die-sorting sheet- on which

adh@s6Rep 1hawing san ahesirve  atefadhed, eRROrEA! idheet comprises
attached, which sheet conprises a- pressure-sensitive

g9E§§h¥8 E%XE%t%BOSS 108 o Oﬂ%ﬁmpgé DLy Oénthaen outer

I e-sor , and a- base xposed en
central area that is inside the outer perhgher

per\mgfegyn Yhet i eSSGT8OERMRPt PYEShdh&did 8F fsllm exposed
| am nated on a support filmand is shaped identically

on wit kketegaduppbea fihlaly asd e dsasehei lontisy | paraArhedy and
on a central area of the pressure-sensitive adhesive

whekay@ar the pres3urd-gehbedifer adhansper tiaR@ra iGhilkninated on
havi ng an adhesi ve | ayer, which nmethod conpri ses:

an BQP ¥'ggr?pﬂbfg”lfaEHedbsﬁQO@g ng adhesive sheet to a

sur bstrate esi ve sheet conpri sing
an adhesive | ayer and a base nmaterial; 39
full-cut dicing the substrate with respect to chlps
together with the adhesive |ayer; . picking up a
chép havﬁngdl¢mﬁQmﬁ%@¢véﬂk%¥9rOGn vihechack stiPackaving an
thereof, fromthe base material;

adhesive layer is temporarily attachéd, which sheet comprises

a pressure-sensitive adhesive layer exposed o¢n an 6uter
periphery of the die—sorting sheet, and a base film exposed
on a central area that is rinside the outer periphery and
wherein the pressure—sensitive‘adhesive layer is laminated on
a support film and is shaped identicaliy with the support
film, and the base-fi}m_is léminated on a central area of the

pressure-sensitive adhesive layer.

3. A method for t;ansporting a c¢hip having an
adhesive layer, which method compriéés:

..applyihg'}a dicing and die-bonding adhesive sheet to a

sﬁrface of a substrate, the adhesive sheet comprising an

adhesive layer and a base material;



providing the die-sorting sheet of claim1 or 2 that

is fixed with a franme through the pressure-sensitive

adhesi ve | ayer on the oute?9periphery;

tenmporarily attaching the-picked up chip through the

adhesive |ayer thereof ontq the base film exposed on .

heSal BCubr Rhg  Bectae ami DIt tE afdsih { FRSCERE. CO  chips

die-sorting sheet to a subsequent step while the chip
togpsheenpothr thy atthashed davehlie sheet through the

adhesi ve layer. 4. The nethod accordi ngcl ai m 3,

wheiekiing pbutzaldiip ohatheg CBhps adhest @apakaidd Yon the back

attached to the base fi'l mexposed on the die-sorting :

surSHeet MBLLec! he pasPRC! buscadiesive | avers are

separate from ohe anot her. ABSTRACT A die-sorting
sheet includes a pressure-sensitive adhesive_l ayer
ox BB BHC LRI Al PG ut B e v 1St Het cari®r Lshier? that is

and a base filmexposed on a central area that is
fixedsivdet he dudeie péhirphehy . the merkeeuirer sengaspaet i aghesive

a chip having an adhesive | ayer according to the
laypresentheényettiropeirighudgs the steps of: providing

t he above die-sorting sheet that is fixed with a

frapeobhaough the: pressyr ersenshbiug adhesivie, | a¥@bugh  the

on the outer” periphery; tenporarily attaching a
i cked. up chip through an adhesive l.ayer therepf onto
adt B Ve BDp 1 ek BoLea o (RS G5 s drioihg SHEwT Fnd e dic-
transporting the die-sorting sheet to a subsequent.
sorgiep Wheee/tdRdchip is tenporarily attached on the-
sheet through the adhesive | ayer. '
transporting the die-sorting sheet to a subsequent step

while the chip iS'temporarilyfat%ached on the sheet through

the adhesive layer.

4. The method according to claim 3, wherein a '
plurality of the chips are temporarily attached to the base
film exposed on the die-sorting sheet while the respective

adhesive lavers are separate from one another.
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ABSTRACT

A die-sorting sheet includes a pressure-sensitive
adhesive layer exposed on an outer periphery of the carrier sheet,
and a base film exposed on a central area that is inside the
outef periphery. A method for transportihg a chip having an
adhesive layer according to the present inﬁention includes the
steps of: providing the above diewsorting sheet that is fixed
with a frame through the pressure-sensitive adhesive-layer on
the outer periphery; temporarily attaching a picked up chip
thrdugh an adhesive layer thereof onto the base film exposed
(xlthedie—sortingsheet;andtransportingthecﬁe—sortingsheet
to a subsequent step while the chip is temporarily attached on

the sheet through the adhesive layer.



