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WD 2008/ 002790 PCT/ US2007/ 071455 METHOD OF PRODUCI NG

SEGMENTED CHI PS Technical Field The present invention
w0 edoanes9s o a net hod of produci ng segnent ed chP@BUS2087/071455

Backaound In recent years, it is a trend to produce

sem conductor chips in reduced thickness, and it has

been desired to decrease the thickness dowmn to 50 to

100 m or sWETHOD @F PRAPUGING SEGMENIER EHIS ¢ he

sem conductor chips, it is a generally accepted

practice to 10 grind the back surface of a wafer
Teﬂau&mﬂuﬂdplurality of chips followed by dicing to form

thin |nd|V|duaI [ The foll ow ng technol ogi es . have

beerd bk ﬁfﬁﬁﬁﬂté%V%% b“ﬁ%t%‘io @m?‘glaii ﬁﬁ”pwﬁe%&é%m@gedr%&% :

First, a lamnate structure conprising a wafer/an
RafdhEsiye | ayer/a support material 15 is fabricated by
'ng a circuit surface of the wafer onto the
suppordcctmatcens alis adrend tberoddbeanicendwayerchipktie reﬂmﬁeﬂ thickness,
side of the lamnpnate is %gound to grind the bac

and {fhppbeen depired to depreasedbg thicknesicdowstogida g0 Htﬁh@f Smaller. To
oo URERL L Al AR R LSRR LBl ud S Bt o

grlﬁdil thesbacldsurfidve offetwabe hakingandtiatityt ¢fieipsielldwesd bradieing to form
q@r|3|ng t he waf er/ adhesi ve 20 | ayer/ support
thi Yifud! cBipg- as an exfoliating method therefor, there
havgp ?(ﬁfb\xhﬁg‘(@ahn(q@ 1@9&1&76@66@ ¥h@hih & ﬁl@@lo&@?f SRR RE back
t he adhesive™l ayer the support materi wherein
surdaosmf er is stuck onto an adhesi ve sheet obtai ned by
pro ldln or, exa rent resin
Dbt ¥ Al B sl ooy ER e ot b BRCSR LETR Spnppamateria

is fabAtatdPSeSickg a @R SLAScd STtkewhRe Bnldehd SLppuFt @kht¥Midl Ria the
uItraV|oIet rays and, after the back surface is

adl@squ@iyer 2Bhe wefcadide of the laminate is graund delerind thevbiagh surface. After
a o.th he.adhesi Vv [ ose
the%c?ﬁﬂg face% rouX(? R suﬁ)lpglg %a&%éaﬁtgm(? %1_6 &%E%%%e ]§§}e§ elfc'erﬁov%d
fol Rty di@ﬁgi foemlbldb%&waféearta @R60ual @hihs pat ent docunent
JP- A- 2005- 303068). There has further been known
anot¥idhe methed @f cosstigimg thelenigpia prmprasis thegvaer/adhesive
laygf/ﬁg)éﬂftqnaﬁ&%' #1&1 X?a@g}!}gﬁétl % rﬁé{ﬁ@@{h'ére@tt ﬁ{eireailla Yeen known
sticking a er ont essure-sensitive adhesiv
meshahls bf axfeliaihtgaaﬂdefdmbwng Itlmmcthﬁjemge lagrar mdtthamqmartmﬂtena’mwherein
l.ass s ort erial, a res ure-sensitive adhesive
V?aéw SEHRpT Pt Mootk omeﬂdﬁg% %rfe@ewamie fhe
trahgﬂ'af%% ?etsinos'ﬁpﬁ‘éﬂt hattrfal %\ﬁr@sﬁﬁe JeR¥Bve AMdsiRY ldy'éf adi Bgésr’tﬁe
he adhesive layer with ultraviolet rays after
adltram@ feige uporbéiag cled withrduadolcpalye and, dbcutine hack &lrface is ground,

the adhesive sheet is irradiated with ultraviolet rays so that the adhesive sheet loses the
adhering force (patent document JP-A-2002-373871, patent document JP-A-2003-209160
and patent document JP-A-2005-303068). There has further been known another method

of exfoliating and removing a pressure-sensitive adhesive support material by sticking a
wafer onto a pressure-sensitive adhesive substrate obtained by providing, on a transparent
glass support material, a pressure-sensitive adhesive layer that foams and loses the
adhering force upon the irradiation with ultraviolet rays, and by irradiating the adhesive

layer with ultraviolet rays after the back surface has been ground (patent document

-1-



10

15

20

25

30

WD 2008/ 002790 PCT/ US2007/ 071455 JP-A-2005-197630) .
There has been known a further nethod of exfoliating
wa@e@soeteri ng the support material by sticki NnBCHUS2007/071455
wafer, via a |liquid adhesive layer, on a netallic,
ceran1c or gl ass support nenber having many through
oles, solidifying the adhesive, grinding the back

JP%?@%M@HH Fhcselnticoan KREWD & Jh s Tmthasko havdaliating and removing
o0 VAT DRI Y RS UL 81 W, i

or §lasd fupportv@embien th@manﬁth@gh/\mﬂam bolidafyivef tae adl&-ss/teu@ﬁmding
onto a gl ass, support_ materi havi n

thegback pirdeopnd f?ﬁ%@@% a gherpigal 9 Pg&%at@%%&asf F%\ adpesive layer from

theCtchﬁQh BoRY SR Bob @USH TP NADOGIL] @1553?)’ Tihec 8% RFAA been known a
stimil ati on such as heat or ultraviolet rays, the back

meshndfvaloereins wafoundtuck oatost glass supporemateeial kediressd speciabexfoliation
cured an s, hel d .and xt, t.he exfoliati n ayer i

iavgpb oAbty el W Reurianey s b Pe et emsle

stith Rt SN PR s hRB R fulltdvidI Bk §4) th AQE K B ce is ground in a state where the
JP- A- 2004- 64040). There have further been di scl osed

adhpsiveas Pwrad apt s -hgldoandgnernss the axsfoligfinay layer igpxfolieted bysigg a laser

to g){fgﬂaﬁg ?ﬁcﬂ o‘%e gﬁeo §u2g&rat‘ fr?'a?%f“a"f‘ ahfglt Iagéume%ltlil A - ?6(? 8&4 d

BoUr C e sur ace

t h e ThEl@rHaVS ﬂrrfhaﬁ Be@l d‘iﬁl(ﬁséd tsdil-eal\lﬁ{f PFc- (iﬁﬂfgfrﬁﬂﬁodm Wdﬂ&&ﬁﬂi grooves
rcuits are he back surface side of

of g ﬁ@dﬁﬁﬁ@ﬂleﬂ §161§Ia &ﬂMC%lkdélékfr%@é aretiREmedhgleng s dogrdarigs of the
chngE g‘(‘)E{oﬂﬂé sutfil ogirth@ ARG uPEENG QP hE JHEY (§lﬂfa%§ foh gvl{e?ea&n:ults are

tons of the grooves to divide t er 1 nt
fortried),iandl lthﬂ tshak surtdviepsde(qi altcewbfed Gayrommnt toﬂl@enéadﬁt tBSﬂﬂdldJess of the

and, pat.e ocument P-A-61-112345). According to t
chifhdbecsianapEihgofeurdee AR ﬁgtr-?ﬂ@s Sithe oty g dide the
wallSHHIhd i AREEBIEA(RIAE bGP P A%S-@%\@lflea[nd?pawﬁﬁﬁodu%ent

alf cut along the undaries of chips 4 to a
JPébpbdﬂ2$ﬁﬁter|al 1 via an adhesive sheet 2, and to

ind t b f ft h
SehdrapRBelPas 1vh arSs Enamead g iy 1 K& epfisluy
acpted pPavict tAHP . Glafdrdd thet is AhlMvheNodd e bbilikdakits SUEHiRCLto a
on the wafer is not so nuch rugge hal f-cut portions
suppogt mafp@al| lovia amadhasive sheciReanst perinstye bickshefagerfhg wafer 3.
Fléjﬁl aggg a%égl%&aggﬁle%ﬁ&poe d& F@ gﬁ% 68%\/\1%11 n&tﬂghﬁh%o% eIl astplagt ratio

of vy thallieuit elmﬁdoe onfthgwafedisnt k6 m2dh @lhggadneﬂif cut @oﬁme ate
t here hav een produced nore ch

shaffevt At PRI 450060 P (11E RER TEIhULACKB T G eln his
ca@nﬁ’le %H{P ates lefbiy BV O ltlgé QerASRAEH £ \Q)'ireibq’ec‘ estilt 8f %\é{?(ﬁﬂg is

IS as tlc V|em10 fore and after e ari
obafnedhénrecheryeamr lowavet, vlderd haxehbaes pofduacd mbgaeclmpsria@‘tng large
rface of he waf er isto

t back
ruggR e o e WAL TR Ao Sh IS R et FaBes. o

Flgdqu)q% echchtic keSSt Yol 2h Dt @Nh@gRLShY 8f $¥A8Ethe AP included
hence, to snmoothly grind the back surface. \Wile

chlgs pﬁ@jiaﬁ@e QSﬂ?eCtbi@\t@q( Wihen theeback synfaseof thetwielee3 sde be csmrad, it
bepo:lil(ljeg & f?ggﬁie ﬁ ?%é clfln]g%ép gf O{iec%%agé h%glés&tb@euspnegl glha%%eswegsheet 2
and, hence, to srnoothly grind the back surface. While grinding the back surface, further,
there occur such problems as chip jumping or contact of the neighboring chips, causing the

chips to be damaged.
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-2 WD 2008/ 002790 PCT/ US2007/071455 Summary |In

conducting a pre-dicing nethod for effecting the
waele@snaeR7pr i or to grinding the back surface, |iPRPCT/ESHNT/071455

obj ect of the present invention to provide a nethod of

produci ng segnented chips preventing the chips from

bei ng damaged by the chip junping or by the 5 contact
Sugmafie nei ghboring chips while the back surface is

bei ad Lrre ' f ' N RS, .4

nav? g HAUA | bieeBRRE Wt Yor HATRe RLMLAR 0L Bprinding the
backr sucfac@st iwaw ohgct dfahgpreaap éotentian toqaovide a aadhaigo fippodureng

aspect of the present .invention, there is provided (1
Se%n%&mweveﬁlaa (RS S;fé@ﬁ%ﬁwg dapae bsbﬁwghpﬁamﬁ@lgt%@y the
coRa&lor sy ﬁe@élﬁ)oﬁflg @hi?st)&%'fﬂb e Balk Q@rf&reqyﬂang"@fo%lﬂd itQpective of

I ncl udes a plurali chi ps segnented Tnto
whien dormidgiaiipe dvpsg lygeauggaiasss quathe wafargirtiihsprtdges orodhiigsshaving
I in thq:dgrection of thickness thereof along the
ABOURAAPRY of the chips; wherein the gaps ampng the

I ndiactshdalg 6P ascef sAe Pes&itidveRBoitert id frefidW {1 adnethod of
liquid adhesive, the material to be ground i's

pradagangacgracrded ehips by grindipgthetbaplaswfacglof p magerigh finlesy ground which

. t C ur f reof .i e .
R I R S APS
chipf irt the dirattesni aflthitkndse thgreofialdnp avd gintiiéespif diicadHipsy whikrein

chi ps, the adhesive solid, naterial and the rigid . .

supprgarpameng gie indiyaledhinsfornedbnsuang agerdled yrihmbiquid

T ar . ori al
oS SR P OB R 80 S PR E b B manner
thas épdmnak edfahitpseats thstdnhd dteerdhediec wsicgied os wplpdifitd to form a

nenber. is renpved from.the | am nate; a flexiple .
lanyaeSif he Tatigit! © Be gt Vigh iy Rqﬂ_@ﬁ%ﬁ%élﬂ%thg&ﬁﬁ%ﬁwe solid
mal@a®hBlhe feid UPpbAMAGH R arrhf RAIMHiEBrdehe rigid support

material has been renoved; and the individual chips

hel thedymirtage ia ghmmid\ieons diei tdckauréacie aldeon theainatefiblgr ibblgeound
aghesi ye. sheet,.are.picked u d recovered. According

R PASTuL RS REAY Sttt FEne S REFRTRa; oot ded
(2) tiee il B@shodf medBers RMSIcD GropeoRBhRdtechi ps as

described in (1) above, wherein the material to be )
gr oaAgxibimadhesise shest tslaghergd oplefthe edhesive solig mateaiak ofghe laminate
i f or dj to.a further
o R S SO B s BRSO B8 T 5)
met kfedndividupl cdpchoid b @graehtsd ehidpsatasal daseid fedtibl@adhesive
(1) abaove, wherein the material to be ground has been
sheeh aisInatker e res8veied it is ground fromthe back

sur facs atab %ﬁf)tthﬁtg%g&q%‘? o] iﬁeegglgn,%ﬂégg ﬁg{vho%g regg m@fhod of

t he 1 nventi on, I'S provi
prqiucidgcegrgersedclept edlestrilpd im$l )dboee, idedein the(iBjteadd sw be ground
has e%gl%iap[l; th? benPo%eelrt iisaéroar?d ggmq{leo ga{]c% si111§face thereof.

According to a further aspect of the invention, there is provided (3) a method of
producing segmented chips as descried in (1) above, wherein the material to be ground has
been completely cut before it is ground from the back surface thereof.

According to a further aspect of the invention, there is provided (4) a method of
producing segmented chips as described in (3) above, wherein the material to be ground is

cut on an adhesive support material and, thereafter, a liquid adhesive is filled.
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cut on an adhesive support nmaterial and, thereafter, a

l'iquid adhesive is filled. -3 WO 2008/ 002790
wWEANBNB2007/ 071455 According to a further aspRCI/USH007/071455

the invention, there is provided (5) a nethod of

produci ng segnented chi ps as described in any one of

(1) to (4) above, including a transfer step in which

af t éxccoinggpiarfathey, asest af ‘Ihﬁ m‘ﬁaﬂ@n,.t&eraeﬁi@p@ée@ )@ raethod of

é]%l%l?i C%ér%é&%t?d ?rhgsd% é’rgolerci 800619 F?(a) {s 4?958%@ cludln a dtransfer

step upphich abterrie@rindingl said tmmm&el isf arckhmeti foatd aaﬁrsn ﬂEﬁblealdheSIVG

second fl exi.bl e adhe e eet ered to th
sheghipoay togoris in GO%Qté?Yla]a 8#51? fﬂ’éfa ¢ ehips &b wﬁéhpn%

rnaEérgt'l € r%ﬁﬁ@p&f fromBhElahfhatl %Ssep@tﬁf‘ﬂexﬁlﬁggﬂl?éélve%ﬁgett@&ihered to the
first flexible adhesive sheet is renmoved. According t
adlgestversbheé mammscff theﬂamm@telfrwrewhlod)rthe tipdrseppat pratvia e been

rm@@%@r?ﬁlh ?H“?@fmg% gﬁb EggaﬁgkghiPZnS?er st ep,

t he Afcks@ling t6Q flhtReriabpRt aethe $1|1s)eﬁU§1'D eRdre Aholided EH@ANEthod of
flexible adheS|ve sheet are both pressure-sensitive

pr@@h@gusm@ﬁeﬂb@l@ps aprdeserhedan @ranbmge fdrceain of ths giagsfeedem ghe first
ﬂeéllé)f“ t ?%ﬁﬂnfde[ ?e%?%d lﬂﬁ%lli) Sé\éel@l;egts B?t% p?‘gssglre S%}ISIUVG
adlﬁ@ﬁversda:emg ah@ tlﬂ: afdhértlﬂigeforcasqfesaid s@éortdfﬁbexhlﬂv ediidsiia,shédiéy o or
is provided 7&1 produci ng segnented chi ps
mojg tiges By BselchSit t@é)heafﬂéfvféem%ésiléﬁsweﬁheﬁtthe transfer
ste
dnose b aFied STHIRG M BB ienkiE hork NPy B ED Samthod of
prddueixig bbgnaﬂeréshlpeassdeeﬁibedpm O )tabeva mdierenmin tha tuaﬁsfblesiep, the
or.r dlatl reby allo trans cordin
adjaging ToigF oh iy flé{étpi%‘t‘eblﬁf“\ﬁf%ﬁ’e S Rt Pt € of (e Second
fleRbRVA v SecupBRtho Qpﬂfcand%{ &q{éﬁi AT aGEESRR Bk cEN LS AR
described in any one of (1) to (7) above, wherein the
trahdfeui d 20 adhesive, at the tine of f||||ng, has a
VI S r
i Srvitnetp e e dbpset SEint drveginhfardsufoged 1 o Mihod of

pre@@tin Iségrﬁ@ht&wan%s & RsauRdMR AL bise &f (18tATH hisdvieywhé&bkinn@é liquid
smal 'er than 100 MPa at 25C and a storage nodul us of

adleistyst atdhe fimefof fiblings hatl 4 wscostth ahsm@lavznal0,EOGCps at 25°C, and the

th t ti
«fSRBUT By o B BT S eh Bt HEPEG s 4T st
of ﬁ&' sﬁﬁll@ﬁth@ﬁ?@(‘j Mrecht DBo@BNYd Q%ra%E moblldsQf CRbti@RYEot smaller
wherein in the step of picking up and recovering the

thann@i MPalaa30°Chi ps hel d by said adhesive solid materi al

on sai fl exi bl e adhesi sheet,, a tension, | xert ed
on YEOAing PR ‘ﬁ“%ﬁﬁé%@%@y @ﬁ SRR, dhsre HProy e é?gﬁlé%?tg%d of

pro?ﬂkﬂn s@?xﬁ&{te@ehlbﬁasadegé}%eﬁqmaﬂ oﬂjé 6&@ {0‘3('82 ab el Qﬁé@ﬁﬁﬁn the step

faciFitate the picking up. present 1| nvention,
of pﬂqblngmpraegseqmnermg the eidilvmdtldd cmpSédlrdew sagd adhesivg smlidamaarlal on

salggﬁé@fe/@%gie ? eltgshqtngls gge_}%‘i%::%l tgeﬁ %1hfepadi1eswe sheet & expand

the adhesive solid material in a horizontal direction, to thereby facilitate the picking up.
In the present invention, the expression "filled with an adhesive" means that a gap

does not have to be completely filled with an adhesive, as far as chip-jumping and chip

damage are prohibited during the back-side grinding.
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damage are prohibited during the back-side grinding.

-4 WD 2008/ 002790 PCT/ US2007/071455 According to the
wW@bwsm021ed hod of the present invention, the chP@BUS2087/071455

not damaged or the chips do not junp even in grinding

the material to be ground including chips of |large

aspect ratios, and the material can be reliably ground

and Agrqidinedoitin orpisshod qfthe prepent iryentidib e hisribe neffdamaged
or % R GRL Lo SR BB g haBRER0 B B S0l A or
lar@¥ aspectgstids, gnd theinsat@iad ean boredihblyigeovndfangd rdividéedigtd ¢taps.

back surface of a.wafer on a conventional . sticky .
Fughgethe a&@vq:ﬁn@ Rog of the preseRHeT N SRAkET BPAFSIYR &Sty pick up the
sedh@@ucinpg a lamnate including a material to be

ground. Fig. 3 is a schematic sectional view of

producing a lamnate including a material to be
Brgf Daswdiptibh of thé Drawingsecti onal view of a |am nate after

the _back surface i.s ground. 15 Fig. is.a schematic .
secFitonds & gredignelrvicy 8f &Iamg?g A ﬂggge oF S pgranventional
stidBt@rdal . Fig. 6 is a schematic sectional view of a

step of renoving the rigid support material. Fig. 7

i s &igeheanthemagestdtional view efpoiducing dgninhicringindingg material to
b the rigid support material. 20 Fig. 8 is a schematic
cgBPflonal view of a step of renoving the rigid support

mat ﬂgf. 3lis a kttmalc s&ctRnSIGHONBF pfodS €18k i 0Binatél iB¥u@ihg @ material to
transter step (step of flip-transferring the chips).

begrqynd10 is a schematic sectional view of a transfer
step. ( st. flip-tr f i 1.P8)..Fl 9.
11 °Fit €05 Ehigho! R bEFERERA cf AF oSk P Bero il
(st €. 6fis & ké¢hentariansdt@nil igw bhe step bif pSnovild @rigidiuppor@material.
schematic sectional view of a transfer stef (step of
f1i Bl Odnapeicmatig seqhionalorpy 8f a stgp ofggnoving the rigid support
gmatic sectional view of a transfer step (step of
nu%%?b-transferring the chips).
Fig. 7 is a schematic sectional view of a step of removing the rigid support

material.

Fig. 8 is a schematic sectional view of a step of removing the rigid support
material.

Fig. 9 is a schematic sectional view of a transfer step (step of flip-transferring the
chips).

Fig. 10 is a schematic sectional view of a transfer step (step of flip-transferring the
chips).

Fig. 11 is a schematic sectional view of a transfer step (step of flip-transferring the
chips).

Fig. 12 is a schematic sectional view of a transfer step (step of flip-transferring the
chips).

Fig. 13 is a schematic sectional view of a transfer step (step of flip-transferring the
chips).

Fig. 14 is a schematic sectional view of a transfer step (step of flip-transferring the

chips).
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Fig. 14 is a schematic sectional view of a transfer

step (step of flip-transferring the chips). -5 WD
wWQe®8/h@2790 PCT/ US2007/ 071455 Fig. 15 is a sSeOEOBI00T071455

sectional view of a step of picking up the segnented

chips. Fig. 16 is a schematic secti onal vi ew of a
steg of picking up the segnented chi ps. g 17 is a .
schéitatlp és sachemghapectipayl vav af & step OBPICbmgklip ke spgmented chips.

SCOFR % B B Ao BERER PP et i

des€id. héds bycheaptiokedppedletdve df @ptbpdt pieking .up Thescaeped chips.
of the invention, however, is not limted by the
enbodlnents that are dlsclosed The present invention
Deta le :. O Ok 't h I' "‘uig_,-_ﬂ_fgl.‘ mthCl ng Segn‘ent ed
chi
be g‘rﬁg b%n%ﬂ /4 fl?(%zéltbg gg%ﬁgg% Pﬂ ?‘6? %/)I%ffe];r}éflo rﬂﬁxtd%étﬁé TR scope
of thegmemtien, Homteoet, ischot iliehitzd b@hhepsrnbgdlmbnﬂs clas hrepdasd‘ld)s}ed
CUtH%,% t he chi s in the djr tlon i t hickness
t herl8® reé?%ﬁqun 81 BRoHARAFLY TR RHROLP Ryduqing yogmented chips
by $RRGHnf ] 'tl?ealSdcﬁ @urfﬁc%rof%knfﬁﬁ{éhﬁﬂ%% gr&ﬁfﬁ ﬁMEﬁ afdehRblur ity of
not to be ground of the materi al e ground is
chl@alset@@bmtedanto isdividuebchipmbly attléast Bfuﬂtf au@mg ¢hdoehigiodnaidirestion of

. su 15 1. .St or m . lam nate .
thiEhepsiaear HORE bie TERAERS SEHE vt IBrapeqifipdion: [ gpenience
thd sarfaed thedisaot t@rﬁerg%blﬁl(ﬂff tRe mARKAl foHe drurldBis Gﬁl%él"f?ont surface, and

having a plurality of chips, an adhesive solid
therrairfaeq @l beagound is cgfiad bagkiswbice. mat eri al whi ch are

arranged in this order. As the material to be ground,
her & Lan b L EXE lified a sem conductor wafer such
M@MI l[iumarsenic, or a brittle 20
mat @4 thelm&hsdofRtfe frdEHt ZnveRaoR fﬂrgteth@fe 9lfesfed ot 1BRina€A6Y a

be expected to be fornmed in a decreased thi ckness.
maygiial feplegroand hayinea phusdit of ehipgen |a9hez§me sphd m@tezif@l prechja rigid

sup,pgﬁl{ I'Fw_lt&lf V}hl nat{eﬁag%ﬁé@il 1%%]?18 ﬁrdo? %Xﬁ ngtserggllth go?und there can

be axeraysl sl venscipdoctor wakkk euidhads ofmleon: ot galh@m(amniceor a brittle
effect ed by using_a dianond or a |laser scrib
mafgg! Sl&l}tats AHef 7. SAFHIS OF éBlSSalﬂéaﬁ ga@ h% RGP Peforgrdd tHh% decreased

thiGHeBS ac Fhca attgﬁiﬂatb Ip¥ glrrclfugp q%S%é}gll ahd ('afsS é@% Zl%fftcﬁlg ) P 1stcjaﬁ1pletely

sur e nmat e groun
cuthalsb <allitd 'ifsllwsiin thé dirctemhmfdhckm‘ss ihn@of be e AdE s sapport

to, .0 reater tha t finish ess of the
et TR e B S S PR hEAOE & G HGostr e
cutkihb Ilseé*fé@'tetdrhl@hgl thél Hblﬂjﬂ(ﬁﬁgﬁﬁ' tHe chlpér E]I?d adhes! ®emiBYatR€ pattern on
any one of the curab hesi ve, sol'vent ~adhesi ve,

themutfama‘bﬁthaﬁh@s‘la\b@ bQﬂTOWHi eWhan ﬁ]@éraﬁrcwg isatthéshy deptThgcutting

curabl e dheS|v ui.d sive.that.is cured by
e R S s forh e A BRI GT b hies 2y ¢ he

sol weRt, ap*@hﬁﬁcmgethe smbb eranee bl Rattingkd Hildd ¥&h adguidiRihesive.

sol vent vaporizes, and the hot-nelt adhesive is the

The adhasigtmayebeasIyang ofh pherraiabilggdhgpige, solvent adhesive, hot-melt adhesive
or water-dispersing adhesive. The curable adhesive is a liquid adhesive that is cured by

energy rays such as heat or ultraviolet rays, the solvent adhesive is the one that solidifies
as the solvent vaporizes, and the hot-melt adhesive is the one that is melted by heating and
is solidified by cooling. The water-dispersing adhesive is the one in which an adhesive

component is dispersed in the water, and solidifies as the water vaporizes. As the curable
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is solidified by cooling. The water-dispersing

adhesive is the one in which an adhesive conponent is
waele@peexsed in the water, and solidifies as theP@EUS2007/071455

vapori zes. As the curable -6 WO 2008/ 002790

PCT/ US2007/ 071455 adhesi ve, there can be exenplified

a one-part heat-curabl e adhesive using an epoxy or an
adhpspiehthge a8 by cperaplificd & is-Rrat hoat-asable 2dBeEYS WG 4ARPOXyY or an

S : -y, - - [

i3, ¥ ottt Mo R RS ool e MR i AL loki f Bthanc
or arayerglic add Basadrdsinvdtravislicnigyanrabbr gf diection rarcapblx \adhsive

a base. As the solvent agge ive, there can be .
usigg BRAFIYHP QHARCROXY FHBEASA NI T RTERE YeRglified a
rulfbef MIRSH e BbtafHid By ALONRIg 4 AibBerif ¥ &Mstontdi8n 2 JGNER! e

fills half-cut of full-cut portions and surface
adrasggddlvdsE-at ot fudl-qwhpertioab andsurtce gragaditss afitic material to be

constitutes a junct.ion |layer to.the rigid s or :
eripf e Rsb et oy ¥abeiiEidPron Befral TERrepip unitorm
theadRRAEsY Bf HRY@Resivd lal &, HeSddsRed thadthetfQid ddnblite ReNORkRity of

has a viscosity of ~smaller than 10,000 cps before it
smplerdhgretD. 0 ewibictire itagicurad ar sedrdifiadgn arwarkmgrearirorracry (¢.g.,

2530, 280 S0 SR A R BRRAeBy  OREB oty
vist&RbteH{calcfht@Sas(Visessag = (indicdted Wl 6 txaehw@h1148) dopending upon the
(multiplier) depending upon the rotor shape and the ,
rotpiothape airvhihe spretenal smg)s Morrceoarestaly, thiveiseass asinegsure by using
BRI PR Lo AR SR ST g om

ona

25450t id desirsd RS h k@ ehok M dubusIfRIRGEI biialdr than 100 MPa is
elasticity of not smaller than 100 MPa is 15 possessed

possgssedh 8y $lsl spbrent adhigeist véiciahe solverias waloyedtbyithe purblgagdhesive

by. t he cur abl hesi v after it .is cured o he .. .
oty g Gl GE AR hosfo i Bnbiitope e SlielY whgdt s used
aftéitsoli8ifléd @ nordfal ®mpeedthdi fii 8 Furdter A0S AR thdtNRGEEL Mb&ulud bf

is further desired that a storage nodul us of

clagtiatytdfaiot ymafer tlon Pk ey paskasedllly tvPa dt S0 osdedged tdyperature

reagflov B PRCEh ST BeF RYRHIGIRIS THS i teeBagas BT fbld be ground
calTBd @difcRly Brofd gﬁt‘ﬁHﬁthegr%b&i%ﬁb&b# Mefspesd eib[p_%d) e time of

W thout berng distorted by the stress applied at the
grindine. dhe stgragadiasylusThelastioryage vebiguhaasurgd ired tosiicedtusg ramp

.S a Vval ue neasured in ratu node, a
mlf Dl fonFodE St HETP SR o GodBrLioa i Siy=ap rae of

5°@/niif ARG bALKAL ah AR sHAloE a@ﬁmFQGémdfzawdfnbyx U hi@x 30 um. The
adhesive of a sanple size of 22.7 mmx 10 nm x 50 m

stoTige mastubrsadelavbeity e befmesisarst ibyiusipgayO bd S AdUregERRSA 11

usi n SOLL DS ER RSA-I I 25 (trade na .
cofrihef pt Ry A e e, i e Bt opagine

fort®af tht Agh@dRakydgo tHe@hA&iNfto bOEroAdB&S).V & 0.3NED5 fifhn bA® more
material to be ground is 0.1 to 0.5 N 25 mm and, nore

desgj@bl{yr, aditg ZO.Q)N{LZStr@md_o aveydghe ilp!ﬁ]ltf%iog\pé watqrgad chipping in the step of
oL S0k, 1950000 PSR AR s i
JISVADRET (reasupiect ofin wiltpdf Znmen isictiharidne pre3s-Sdher&P&o @Aest plate

t [ f i dt h of 25 ' t d.i
by ﬁ?@éﬁ iggf]%}dgggoganl\{ggn trti[ggtta sfgpgc”{n %tl SS m(r:rya seacro]nd Ib; using a rubber roller

of 2.0 Kg. During a period of 20 to 40 minutes after press-adhered, the test piece is

exfoliated by using a tension tester in a direction of 180° at a speed of 300 £ 30 mm a
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30 by causing it to undergo a round trip at a speed of

5 mm a second by using a rubber roller of 2.0 Kg.
wo@enostee790 peri od of 20 to 40 minutes after PCT/US2007/071455

press-adhered, the test piece is exfoliated by using

a tenS| on tester in a direction of 180 at a speed of

30 nma -7 WD 2008/ 002790 PCT/ US2007/ 071455
rmmltﬁ utl B¢ torbreadhsreskmalgtialiad SHYEPBAIPlate). al hotssisgomarticular
l,

infEbn E1El:RnosE o hoRBRL LA PE priifld A1 AP0 of Mhortipe,
ruggfedizdss of thiemgaterial gybelgeasd af a sufticient dpial Ttypldaﬂy,grommelr the

to a sufficient degree. Typical Iﬁe{ however, the
thlelfﬂeé%hésgftsri@rtedéoww fesirpBly. g0 knH0 wasi rably, 20 to

100 t r

on Pt hegferial OBe BRI Elori REoP YN Wb AT Vo the
adlknefv@neydr befokd thuiliduaicidasdiveisicareduwr adlidified oltiidddsiredithat the rigid

IS deswe that .the rigid support material has a
supnog raptesfal|hgy @élg&fﬁyd@weteamtﬁhew Srtvephide matatal i be gropad from
wa 19#‘ RAhE GRHD of Wah Bin gghéaﬁackréﬁrfﬁéerfﬁﬁggf eglrd' tBQbH(QJCE ]fh% ré’fﬁﬁhlg

surface thereof to conduct the grinding wtHhout
wittiost dstbitmn, R@(ug@llyl the suprmrtsmptpualtmuﬂﬁlem aflexmrst mbdubes af

fl | it t th
clast G s T g RO P ARy oreipesterahy pyhyalfEh bt 36,000
MER, TRO1ex¥RR molblRis folf erbticly isR@HiUIE Qlfcoﬁ{paﬁmecw&h{ J]SSH 7406
measured in conpliance with JIS H 7406 ifetho of
(metbed phigstingethp éﬂ@ﬁlﬂ@ obfibdrirpiaforeed mpokso.dlS ket ldll dmethpd of kesting
bet?cﬁlgé %I{a%ttg?s%cg I)fﬁl%&]}gls)n 8&%&?%?2% d&rbe?ﬁc?({é (téftetlgér‘][ﬁlt &%ﬁerggq)ropertles

of ﬂfeﬁﬁ@plhsmsinataﬁam)h ey hp b@soranaretifs that sn. beAEseﬂ RBere can be
port materials that can be used, there can be 15

exs&@rﬁﬂdi shpetdnasereads ohmich FgsiIses gevEG 63240 Pa)s cpaxyaBelyFarbonate

pOI yg%)h/g@éethﬂ%g%(g%?@%%%?g%g%%”@%?@gﬁ% Bltadiene styrene

polyerey (BN P4 )end tpatiiimite (3090 Bife), ap olejims izlds2 (BO000RPa RN d

R iy honaoman St i fione e Sl ropenipays ar

rephbiBRfa 8l SvdlReddar H%@hﬂf‘o’i‘?&a@h@l mﬁ?‘ 4R 31?16&?& 1D ryRLE B frictional
The support material may pass t r ough tThe processes of

hedtrat ticitomadf @hdingathe deck duefard, vecwim grapeditiog, spugeties k

surf a ation terin . .
el R SR i Bt 1 isvisons. rpgg aeins
chénidg@@tnd & $+6 teeThBient SFh&hAN6ehaadioh iSdesirehl¢REI6@ES dftddidg upon
| ow coefficient of thermal expansion is desirably

theshiose pwgespaditiphy Krpevthe stapdpayed pprodias thesod APPETtSHS .
0SS HRONEL 0 SN PG KORSEDL RSO Sor cant

exdrayli fRadtPyirexy Gedigtered uradagarky, h&mq)a@aquab@ and 20X g m‘ﬁhe fhiglghess of
Pyrex (registered tradenark) quartz and

theaardl seppoTtBatensldk e ly 200 GCh%OP@ gtnuargiuprﬁ&r@blﬁaio@rtp 44000 um
0 f 0
thoilﬁgﬁ)%gé}#%rﬁgi uée%l(au{gou %h%)e ﬂ&ugilépe dgﬁues o% {;\alg 1&%y osgesgé)d by the

matdr2kur al nodul us of el a\sl?lr ZI ty possessed by the

el %{ Ioﬁdlef to carry out the steps of up to recovering the individual chips through the
final step of pickup after the back surface of the material to be ground has been ground, it
is necessary to remove the rigid support material. Though there is no limitation on the

method of exfoliating the rigid support material from the adhesive layer and the material
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In order to carry out the steps of up to recovering

the individual chips through the 30 final step of
w@r@ROm7ad t er the back surface of the naterial PEDUR®07/071455

ground has been ground, it is necessary to renove the

rigid support material. Though there is no limtation

on the nethod of exfoliating the rigid support

to bagrepné|it is conyankat Hdheadhpaive s9lidt matsriak and th%flglldl syppargmaterial
4
oo MR (SRR AP T A Conat BB R don' e s he
on¢ thgt diec@umpmsMhmht—mnmher@den poheredalt S()(l}ﬂiolne)lr wiica itaR imparted
xfoliation |ay i s consgj dered t
withangioapa! éﬁnuugvéwh & hegkor 5 lap%waeaﬂ Bgaég when it
i's m%%%ddés@n@e&m&lf SBhove &) fokn ARk ﬁﬁnﬂ%ﬂ@ﬂf fnk nﬁa%enal to be
inparted wWth an external stinulus such as he or
graund hdviag iagrurality o f ghipassihcheaslidsSn@ond raed elgyd sil@pont inipéatial

bel 8WIS h%ﬁ wto formthe lamnate of the material to
arrghged 39 fi9hyi ng a plurality of chips, adhesive solid

mat Rfefe@hn%ﬁﬂﬁ fdrl SthflpRUPROD ta MBleAikl Blbe gddUrANBathifdut bldng the
or der erring to, for eébggle Fig. 2, a materi al

boynslapies gff thembips B define thaindividragchineis spovenssadi wish afiquidadhesive
chi.ps

agent 12 Th? ac?h afgel C?{hoggch%/ glqjce\{lép‘%?ee rﬁ%glifgis lil.l% aﬁ‘%&% éigtIS ?})% %ﬁ&osed to

theQﬁf(Bl[moHMy%f il 8bn i ded giiponcndt3rials] 0aamdghg @6lo b &k together by
opposed to the exfoliation |ayer 11 on the rigi

igid
beigg pirsped fiemeng side pp frognkpth pides vidersy 16 tha %&wﬁtﬂ{?g@t iRybegyyeen the
[ for
layBR R LR AR p L AT Bl BT AR LCRICRE P b the
maltaiul tealieegrosndt vamnb et tﬂmfmmnogmaﬁ&l Tig peevumti th@mﬁltratlon of the air
I ckness., Ther.ef or e, r| al to, be qround 13

intte Eﬁﬁwen IBYRTY, d?lmdwl@eﬁéﬂﬂah B}gé% &pfducted Tn vacuum.

| nf Ak alel AReRdl t& IB@ gflund 13 ahB R REY wﬁﬁntrhaehaymras@ stutk
is desired that the stl cking is conducted in vacuum

tOgQﬂteematth@adl‘@sm |laJ the dqbid aghcauvﬂjl 2118 cared or lvelidifigd. dWhen, for

o~ By BB bt miisgf Bo R bt pgleghl BB eavesive loyer 12
is the bhélitht &des WBdng frRidiat@kR IR uBravidI& rhysgité a‘@lﬁ@@% 12 is cured by
material 10 is a glass support material and th

irrggigng] the ripigysapparpmagosiat Hewgh elltfqmletcray%ﬁowh%@ﬂ%gf the back
suttlde %@é B grél‘{Yk ttﬁer 1§ §1%Mﬁc%'d%t1aﬁlﬁ§é§e dshfo% RHNE %vh:l'éﬁ 1.‘h§ Belf-cut
cured by

potsiobhf (sﬂieétf;ﬁjﬁi@is@bf maymtértamm behgroandi &3 m‘cotrﬂmetbl@zdmed with the
surface thereof. Thus, there is produced a | am nate
adhg§¥®@iZin Fig. 3 in which the hal f- cut portions
(St pERfcPRk IREstrhBE, BHALA] (o Iyl Gt T
con‘pﬁeteerfy (ﬁdglq edl% rﬁgfghg@ estl ve %gu ?’lfﬁeeirﬁyl&l' ©
fult}’rmm tighmatetialitb ba gtauat ey exatmplmsthe niagdriat © Hm%rgumi,lils dixedpnto the

fuII cut 5 ut th material to b
a3 AR sxAogs Mt BY brihaRichRs e R as fis one used for
thef HaXEeht@wy. WK@Q&ﬂe@dﬂi@ﬁhﬁéﬁa%ﬂﬁ%&uﬂM;&ﬁ'o%lto @Bduy dpp%rﬂ‘rﬁhﬂeﬁal is
cut by using di ci'ng means same as the one use
spintreated Mithcthe tinwd. adigseveetheneby to fohve thaluernad in quitgghe same manner

as gescrlggd a]:blo)\(lgdA? %ﬁletlatl]nennsa e ormeHBt‘ﬁg Bdﬁaeswe support material is

exfoliated, followed by the next step of grinding the back surface.
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spin-coated with the |iquid adhesive thereby to form

the lamnate in quite the sane manner as descri bed
wabwse0278ft er the lam nate is forned, the adheBCWES2007/071455

support material is 30 exfoliated, followed by the

next step of grinding the back surface. -9 WO
2008/002790 PCT/USZOO7/071455 2. Step of grinding the

uﬂ' SHNEREANG H¢at e obt ai ned as descri bed above

r :
sur a5 Sy BB 8Pcl Sodley AP d g B ground on it
baﬂaﬁm&caﬁomahbmdgbﬁmmmamaaﬁﬁwbbéﬂmhﬂﬂéman@bdgmmmeSafﬂm
t.hi ckness corresponding to the dept f the half-cut
1%%%@ Iﬁew& t REFSY ePrECSBpftdihiodhey ﬁ@m@ egth@maﬁ uf gortigas thereby to

RIPWBrcRckicBip r{ao
o R er iy 3, s ShE R, PRE 1 S5 FOMBr} Bony e nejeboring

segaakinési cheps1B! artHdledfvathethe edbémntehlé skhgregorcech co ihgsegmehted chips

of § i aoaT el ind e hARSHSERUOR o B e MoL bRt Fymged by

theCdonRSt Shod Be RhPY Qﬂﬁr%q)résfeﬁwdl iR uMpind0 3. Step of
renoving the rigid support materi al e rigid support

material 10 is reaned after the segnmented chips 13'
p emaving drauegld s ri malierigd t he back surface. It is

- B

‘conﬁhdere tha fhe‘

£ hat hiPELGpBE el f@ P oo hetE e sedmenfaiedis 13Mve been

forh{EHnysg@ﬁdiﬂg the Bzﬁ&rﬂuﬁa&e SIPtsWon§iferRl thathiRIexifdliakidn layer 11 is the
inmparted with an external stinulus such as heating or

ong thapdiisspl yasnmeits er decpmpeses wisn pigg immaesed Hea ehanyrglgplugian or
Wh]el‘”il){teig %Qag{rﬁd%ﬁhﬂp %%alﬁg%lﬁs@%ﬁ 5% ﬁlg%lﬁg ? H‘ral\gftlgt{é %{nh a laser

eré can be exe
be@onversion |ayer. The |ight- heat conversion | ayer
contains a light absorber and a pyrolyti¢ resin.
Radiaribe exfeligipndaysr dhat dgeasmiroses wron) thtradiatigewith a laser beam,

the‘f‘% car rG(L Séé%@&hﬁ%@ﬁ F%ﬁ&? S e %11(?{ lggeél G5 élggﬁg%?\t/ go:‘nvgrdslon layer

containe a hight absobegynd d—[ega’olymn ee@ty Rinkanti emelgg esjattedionto rtkeslight-
erature ht - heat

to rapi.dly el ev t t he
e GRS PRARE T TR DS AR PR by Tl aogier and i

coERd Hth ﬁeatteﬁ@ﬂg I it &Ry thikes PYALAtYd | wgrﬁs% Iratbl&l%%ate%e
conponen e |light-heat conversion

tenprpeatpesgif rﬁgmlmgléﬂlg@te@nmelopﬁﬂ@r y Shetenpereee @ﬁléy eﬁtaelmescimyrolytlc

et A R e R Bl i b Qi hd FaltRion lyer,

and@lthéire@l uhddrods B pyrosis. Zﬁsés?néﬂaﬂiddiué PR éiyrd'@él@ foratls a void
and the material to be ground are separated from each

layge fyerds) inmthe lightghaat eenysrsbey layey whigh, dkesefions, mgdivislad ae twos i.c.,

t, |
theGRBH ety BB BB R LB aoE oG ar 8B BT cach other
beafhelight abavibdkein dbﬂntﬂérbafg(}aﬂﬂnt SR offa wlehmpet thhtyis used. As
therefore, there can be useﬂ YAG | aser that
hit

radigan epereasherelre. thare §an hrywe aolﬁsei 6 R Wevalsngihef 300 to
206 AP TonerbhR, tAG SforQfthde WRVE L?s%gta"(&@ 1232 tHAerRPfeAight of a

wavelength of 1064 nm, a double harmonic YAG laser of a wavelength of 532 nm, and a
semiconductor laser of a wavelength of 780 to 1300 nm. As the light absorber, there can
be used a fine particulate metal powder such as of carbon black, graphite, iron, aluminum,
copper, nickel, cobalt, manganese, chromium, zinc or tellurium; a metal oxide powder

such as of black titanium oxide; or a dye or a pigment such as of aromatic diamino metal
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30 sem conductor |aser of a wavelength of 780 to 1300
nm As the light absorber, there can be used a fine
w@aoosioeath@at e net al powder such as of carbon bl BE€KRPS2007/071455
graphite, iron, alumnum copper, nickel, cobalt,
manganese, chromum zinc or tellurium a netal oxide
powder such as of black titanium gxide; or a dye or a
compl@ﬁea%tphgmﬁlaa%nedmtalr erarlee g cribthindmagtaLeompige,
0 5
megt%gﬁlpggr?oﬁ %Qetﬁc%élﬁpﬁ%é 9({1(21%&1% C%Flé’%g@ h?élllm@l:élgﬁﬁé {n%ttter methine

mne neta ar omat
coloeing afttop hepiahoquiicale cotnmngerxattes quaithnaqmnbmmmngjmatter though
.. cyanin coI ring mtter, nethin ol.ori matt er
it rﬂ%yalm RS BRI M TIEREBOf gl E%a%ﬁgmg the light
abs(b?ll)éi’g 'cﬁﬂ)o%‘la{cﬁ lig Jtﬂaﬂgthy uéetfulmaﬂ'nsbﬁ beGEE (&bof %Pa%ﬁ @ig’ﬂﬁicantly
upon t he mavelength of the laser beam Anong the
lovﬁerati@cmﬁﬂrastpn cﬁcap@whlobllan%esgr)pm ekolibang the s ef mhterléﬂmf@r
. 1S bec carbon bl a njficantly lowers the .
i A e GhoR L LB BaERR fohsgeI SRR aRe setRrgon
t he TRas&ndRErRidnadf tBE 1i8t abbdrb@th McElEbhMhbht doatdiBh layer may vary
energy fromthe support material to accelerate the

depeagaeatpon the kiné OEﬁmé@ht ghspibsn forfm {shaciurgief theppstides andthe

sel ot DRI FOTHETT, SR LB MRk, sHEBELEE R
em@foytedil earpaii biack daviagd phhelcldzcdeaibeet Dio atﬂ)bﬁipﬂl()sﬂrﬁ) NWHhentthe
Is, usually, 5 to 70% by volune in the case

COI&@H@W&M iy Sméﬂ?fl B3l o PdHN G |ha%tt@eﬁ§r@teﬁd>ygh%hghtrk@@teconverswn
{ e

lay\gfo ﬁglgﬁﬁtg}?%ﬁm?%t fgﬂg(%g%ogiﬁgt /0 Qrefsﬂl Whﬁ n the concentration

exgede? @b g volunid) en lthgdthetteat!, the lhgheﬂ’-lmat)mnvleﬁsyc&rlaya candot be

0 n.sufficient for. degconpos t he pyr Cc resin.
o G el s ETH doicatish S SRR e s, DRR DS ARt fascd as
the?hﬂ&fonh@;‘bq is & UQ/ EUrgRE 2083ty COMNS Blh@hthhay %ﬁe&ﬁrw@tarﬁbeamounts
5 favorably fornmed causing defective adhesion to
cawthededregse s theWagsmishien af hibgivioket ugysdoneuringtthe pdhestvicoWVhen the
a er, i a. - cur abl adhesi ve ar hon
UV Bt Rn G s R e AORES U BRLTGR P AR b (S Hcatton black
shdul@N&tBeS gigenthah 604 yad1@het Froay thefs@idpoihi dHeh@sing the
adhesi ve. When the UWV-curable adhesive is used as the

exfoliptder ©fcd Al time pbreafaying th@ Reppertgn#eridfafienihs dadptaakwith
39 I
rac i She P Bb 8P BEPRE R e Ry G BB g the
grihdiag it iselesiicd thante 0gbbh Blaskl ppentaind@tie thelighathtstrcohii@sion layer
. drradiatigon with i ant energy and of preventi the
in gipafpoyit of RE tq ?%tbywegt MG YUY BIOST SRRy et Aamait Pﬂ% to 55% by
voRidending, it is desired that the carbon black is
contained in the light-heat conversion layer in an
anmo dnstthopyrdtic et ¥hdry camobaicrenaidicd golatn,dediload Icyllulose ester
unt of 35 to % Db | upe. 25 roI
(e foslio P uectirecBiofalaghpp iRt i arni bubaf) flsgad! dckal
pol§BAbUARS HoBRl@hanc( ﬁol?esteﬁﬁdyl%‘r&l%@teﬁ%Iy@%@cal pol inyl alcohol
ni trocel | ul"ose) Po yphenol ; poIYV|nyI but yv

pomuvi/pymlld@@e,tc@po nmlof/mybdﬁmatcé oride layd pery ﬁ@le
polngrg%tﬁgtcglatepm 011r13tllhc FOI‘I g, andqoqoéi(ago%toglmer cont%mm@l silicone resin

and/or polyurethane unit, which can be used in one kind or in two or more kinds being

mixed together.
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pol yvi nyl pyrrolidone, copolyner of vinylidene

chloride and acrylonitrile, poly(neth)acrylate,
w@iogwd2a1yd chl ori de, and bl ock copol ymer cont aPEii/ng007/071455

silicone resin 30 and/or polyurethane unit, which can

be used in one kind or in two or nore kinds being

m xed together. -11 WD 2008/ 002790 PCT/ US2007/ 071455

The Tag£sloliaieroldysrayer forgramplss befherasicdhat ggts upan bejag heated. As

r
the 30 Aflcioh MR B Eg p B mcfTud MR AR 1R Pl arinding
theWeek sgifacedhavgevet, hiee hatkiabtorbcaceyndhovivehcatdche torbeunt 4 to
round is often heated up to about 40 to about

to b
abau G0 gk Bug 1 tpﬁ Byt datErigort  {horsoNs: pFroshoplbe, useghapalymer having a
meﬁ%er tﬁ] na[h %%/&ég\?% ulé aWO%O gerbgttﬁ?é Eém%el%gh ?‘éraf n wax,

miuse@smﬂrmfvﬁaxn pmatunmmadfawatm kéresine wax,, captet wak,actaumhlla wax,
capauba wa

polggl<Jianers Rolxakylcpe FQ@F mw?ﬂ?elﬁég%(‘%éwﬁfﬁﬁ? RO GFUSachr it the
exifoﬁﬁﬁc}h ﬁ%ﬂnmgﬁadé: Hfr 4 PSferiaf gt ac?sxxfzﬁ)én' &tlﬁgoﬁhrhéﬁ(&f 1nn59t§ﬁemlcal

d material that acts bei ng i nrersed
solatlmh eTﬂna:ddove switartal ony bthier akowme rmntcegatm¢ pnlamebmlulﬁle nn an

or R, S LSRRG ROMTE OB S A i

act§¥pOH bahg AImbAYE 4 Shcdfica sOmtiSH, tA¢ ribliai F%@& hﬁtewapghould bea
being i mersed in a chem cal sol ution, erig

pokoup gEnPOTtTAYteNal shat phwuitcthp ehemicplgiobiionge pfatmqatemhtoelghal

t ha the. c | sol uti .

t hr E)Fll}g E @%&on ﬁ?’ol’ Hcgvt%voe?f IP%@IHOUL be%gcesgarﬁ @@Wlﬁ%nt thB éldheswe
forafeetsadhdsyvolapd ivhennt bﬁtlﬁdi@&&ie‘lftﬁlg tfypé i 18 ¢hd &R that dissolves in

adhesive layer is the one of the hot-nelting type or
aSP%@ﬁ%e one that dissolves in 15 a solvent. Figs. 5to

8 |
i gt 5 K58 PBRAEBHUECERCP be i Sicpl BPRrftu R He Db
nmadMES|ve sheet 14 nmounted on a ring frame 15 is
ted on.th oun surface of the laninate b
us .rr#@ Rearipq - 36 Tipbadnesiaierbh mauptcd ARA 36 fama | S
lan%ﬁg't%ﬂ bﬁ %ef Hblkd Qlfrfa%" 8f fhkc rlé?rﬁm@féhﬁfsds SI88H 16L 4t hssde@trgd that the

Ncmwth respect to the round surface of
1n1t1@lmdhmng fosay aftiag fitshedheain mlatee 14 gse(gmz 8dN/cinivpjh m\sﬂ)dct to the

ff h
groglglfd S}HIQ% Shet lﬁgltirﬂt% |S§ tlial‘j g%olplpn}?ge{] ép %icbanlﬂj\glll not split off at

theagthe 6f mlvéwn@@ of &xfoRatial tu@ngﬁas%pp(ﬁfimafm@prml TiRNEethd Porce is
the JIS Z 0237 (A test piece of a wwdth of 25 nmis

a valye ngggurcd Hp@@@lshaaammtédh%ﬂt?@ %\23t7e(§t tegfpages ob g vagihif@g mm is
cuﬂ elzndtlg gl%gsd gcﬁ%?edaont& 5! %Eéla{epoafa(faugn% ?[e[g ﬂa&&égg (E)Sunrarﬂiﬁ at a speed of

usi ng

5 rmﬁral mbmifbya&lﬁgaa Aﬁbbm oleest 2. @Kige Dpingapeaidd of ed to 4(hﬁunutes
test piece is exfoliated by using. a tension tester. in
aftey IHP&S@@PP@H e test pigois eé@lﬁ@é&ywnwden%@n iRl diggeaion of

18096 S REES dH00tO3 PRAIREERY Tfe AaRHR R WA dered is 2 SUS430BA

plate). Though there is no particular limitation, the thickness of the first adhesive sheet 14
is typically 10 to 200 um. It is desired that the first adhesive sheet 14 has a tensile
strength of not smaller than 10 N/cm and an elongation percentage at breaking point of not
smaller than 200% so as to withstand the transit, expansion and breakage. The tensile

strength and the elongation percentage at breaking point are values measured in
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pl ate). Though there is no particular limtation, the

t hi ckness of the first adhesive sheet 14 is typically
waosoo20® m It is desired that the first adheSi/ug2007/071455

sheet 14 has a tensile 30 strength of not snmaller than

10 Ncm and an el ongati on percentage at breaki ng point

of not smaller than 200% so as to w thstand the

complingr tithep At 873 BrtdeBinessr age Widtheftl & mym iecut gpd pldrdby
um\f}gﬁ g%ﬁéﬁﬁﬁégﬁﬁ gé;% épl%ﬁd B%&@gs %‘%ﬁ g/%%%%gﬁ'hhﬁgmpé)é BstaAbEbetween
theﬁmvcusmﬁmmmanemmhe amdanwctdngmm al b&aKin@P 3XKs (e first

t est |ec a W dth of S cut, and ed by .
adt&f‘éwﬁ@ ety E?rg.crl% be waqder stigky éhf‘sebet 16, i l'aﬁlm dgsifed if the
ﬁr§t %ﬁﬁ’é},ﬁze'ﬁﬁb&tlﬁ'hﬁh Q&kheh ﬁbﬁér%ﬂ‘ﬁ@t RELURSR e f5RE R TRERESS upon

to neasure the |I'oad and el ongati on at

reobwe@dlhn gxternas stirhelu.i The ﬁrsaaidli@swv sheheell be db@rlbed: bter e detail in

the Rt S dty To s SRy (HR D i R R plying tater.

pr op@fdding Aadk té PRy 8ANE HnviRatk AlkGed bRoeRd ﬁﬂﬁ@dh%@ﬁ%heet 14 fixed
upon receivi n%; the external stimulus. The first

to %@éﬁ@gufm@lesh%lém ewpqi pn gdedeent A lgad 1S sgewed theradde bajaflsarption. It is
des% {%ﬁ tRA" I?egsru? ?é of EEI %ngf EaEe étn?efzie o@% Spoug metal such as a sintered
at ps) ng | Ner

ransp appea
rneR&foe térbmiesnad thdt theFfﬁtgt adbesithshdenm Ratxed adtvethededstadl7 by

the first adhesive sheet 14 fixed to the r|n% frame . .
adspeption byl wistion Bama Joupresi@af raduegdh aressurg kacgied @nithreloatepside. Itis

desg%éd?ﬂag ?%é@%bé’ﬁf adsBrp'tan OfJ @fa%@ ds LP@E b%@g atdfs vﬂﬁ@r théh at least

ate a porous net such as a
th@oun&rmxmdsmbﬁthecgrom%aimprsslﬁnd that the first adhesi ve

shet14|sf|xd ntot Jbed seat 17
T BRGNS0 &ﬁﬁ% ffw?us daga&nguyﬂ&@a ac Surbie side of
thel I‘Pgié"s%o%&tgﬁaﬂ 1998 rac@\ba@@the lekfdltiotRSEr £d What tﬂef&fohanon
area of adsorption on the surface 18 of the bed plate

layes1 wscaelrghthaatt canvérsigs fayet, e eicranl seixtudusl iy ratiantigacrgy such as
Il n nex

1P EORE IR EThie conyete TG b PR R hut Bl Yonyersd gnere. the

ex®lidgorDhyert N6 db@nthoseR pAd thovatie Eu;?ﬂort]rﬁatéﬂalﬁl@tdn&l@lﬁ@adh@ﬁve
exfoliation |layer 11. Wien the exfoliation [|ayer 11

layes; 1 a1¢i sgparataé ot ensh ot o Refeayies next tcFigx8.ghaegid support material
[
18 %&l@éd@pvﬁqge%hﬁ%g},ﬁ%&r ?ﬁgee fag%( 15%] &%ﬁ% ?andqg‘e%u 1&&%?9 a
langlﬁm evithettle gftﬁllhg)surrfid&Qsegeﬂfntﬂdl chilipsolrs )l o yiey mla.t]:rlalsto bg grohund in
eco e a the rigid support material 10 and the

confar rrﬁ’v% %@Stlag]&‘/@i"els?eﬁglé separated from each other.

Ref .

s SubhgipnBStotlfoflGor h o't AL AP EndHRLAL @tsolving
maeormdnshdhlsalasb tverxeernal sbtudisdds a chéranak@eat wihich diskelves the

.ound, surface chi of, the, materi al

o Bl P a2 TR S hgoft g a0, 80 ERy LA to be
sephfated k486 m chBo®f. OAd @Je'cﬁ@mlc@b’ enfl heG@Barbi ds0d Bﬁ‘cq!l Polvent

usi nq a chemcally dissolvi % material. In th
as glaelen! or ketorxt Erqenfoleatiomliyes 12maydea mimrcraatea@léhat can be

aisp M indhEREoE SR wieh BisRio o BYRLLIG SRRTANP b 0ftying. i

is d¥@ired that the rigid support material 10 permits the chemical agent to permeate

through so as to accelerate the dissolution of the exfoliation layer 11 and is, for example,

formed by using a porous material such as a porous stainless steel or a porous glass.
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separated away from each other. As the chem cal agent,

there can be used such a solvent as al cohol or
wkedsne279rhe exfoliation |ayer 11 may be a pol BEEUS2007/071455

mat eri al that can be dissolved in the above sol vent.

When the exfoliation layer 11 is chemcally

di ssol vin it 30 is desired that the rigid support

mat Exfthgr, o ctligiion laypiel erahcdarmedyanesinga beqtme%%g material.
t
In {hlf'% (gallég 2%1? %ﬁ[ af stqfil%e %te? & rquo)?%ﬂhlly ia'ygrn Pfs nti{l{%d by heat,
andjﬂierrgguasmbﬂun;atﬁml and tﬂe aluclivalaya lﬁoerre ﬂ@asa‘.te?d fﬂblﬁﬁch other. As
steel or a r.aiu%1 1rgl as -13 WO 2008/ 002790
thepss-meBig 7T sBeCreaR PR aped 4 loav-mekweipgbimess Orayex fiere,
hoWwafkrPie ‘B@Jt'lfﬁauﬁg’ A& afisdhd et thg?dah'vﬂﬂlsﬁﬁa Qd @at inl the step of
this case, the external stinulus 20 is heat. The
gﬂ&%hgﬂkd@mbﬂmﬁayer 11 is nelted by heat, and the rigid

: gg%elnelgafaft %:ggﬂ g%{;ﬁgyr ex%hﬁgdc’[e ¥ dﬁészre lﬁéert r2I,Rf1"[1culalrly na

cad¥BiiRié frle.chipd @b e GRA alBHSPActBati@Mail ldeptll IFAhYIREL Rrtidns
wax. Here, 5 however, %he heat-nelting material is the

(habfreuttghetyee)dn nol snilcathdn t1AS ue gic adhemhelasfmebZ wfdergoes the

i ndi back

sefigpdioneddiur it st e e e bt EshE R eofpr-ytn order

to prdvéht tEAEMYNE [t MEMBRINRI e AKEe AHCEdnAubtE hlea'&ﬁﬁﬁ‘ér step” (step
ratio that the depth of the street portions (half-cut

of Hirosanssy) angl thot stemed pigking bamhcrggmented kbipadtedasuebadplaw.
12 undergoes the 10 aggregatlon breakdown in a state

in the street portions. In
 the chips

ayer frombeing left,

t hemae iPe[n@m@t@ nﬁ’dl@dlﬁgj tHefsegm&ﬁt@@ shif§ 1 FtRiM wélﬁihet@e rifid support
éﬁ@transfer and the "step of pickin

eV hispdhered oueshs fibeutisehonhodt 14 Thaddnahe sogfame 15,
ancg Rl s%ﬁ] ggted t% El@ Hah &P gt?ﬁe gsteg%ftfﬂg ir%ﬂép?é?t)tlﬁ% | Qﬁp%)%g]sﬁoa}xtxf in Figs.

€ segnen he'ri

9 t§ UppBirtt, therd ie rpte’plareldé‘a dyﬁﬁﬂ)ﬁi@(ﬂ bessadbehedngnifiat §uricé bf $tize
adhesi ve sheet 14, fixed by the ring frane 15 and is
largqtﬂlégbtlhg §ize of fl}eéamm}esqnérengqrgbase@géhﬁ gnding surface of the laminate.

Regéé‘%n?glg__ﬁ }ilng'ttﬁé;ﬁhg‘ ﬁalthQS E)ar E?th@ﬁb(ﬂ%qgﬁ] ﬂggel tﬁ% §n is Mot ed on

rels pre a cy seat
thdtaﬂdhmgcaabédl sdat 3Ur Refeering next 8i Big. 10, aigeng flhan 15 isexfesmm;ly

the |l aminate and enco SSI the r|n sur ace
puded g et Got 3 REREITTRG of ering. Fgne | hBkomiiy ISWe: than the
upﬁér%ﬁﬁa@&of%@&éd‘&att e ﬁt&%f@re‘ ﬁ{é‘fﬁ@tta%ihw% &an4 8 &?M{He&,dand the
on the cylindrical bed seat 21. Referring next to

lanFlngtedportlonimelyrusrpgotfudade 15 is vertically pushed down

52 bG5B RSPk AL ASE R0 2 B ERPe v

fraﬁea_m i llarmﬁhed 6h Eetadhbdite fak &SI FARERIMRats 5%513;@ air8ller 22. As
anded, and the [|am nated portion only

deq@rlg@d elreg: the amigate Dertonanyy wPrehsine @Ihthﬁlcghncmcal bed seat 21.
SRR SNETES THECLORE TORETL0e8 14 s o

shday 231 atengoRletd Glonecon2idg idirect contact with each other.
Next, the laminate is transferred (flip-transferred) from the first adhesive sheet 14
onto the second adhesive sheet 23. In this case, the first adhesive sheet 14 can be casily

exfoliated in the "transfer step" (step of flip transfer). For this purpose, the adhering force
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descri bed above, the | am nated portion only is
protruding on the cylindrical bed seat 21. Therefore,

wo b@saeltter i ng surfaces of the first adhesi ve sPEBUSA7/071455
and of the second adhesive sheet 23 are avoided from
comng in direct contact with each other. 30 Next, the
|lamnate is transferred (flip-transferred) fron1the

of therfiypt agdheriyg sh@etslﬁéla,ft trangfer siep anyshbe swalin dhandhe adheging force of
theia[aﬁ egsghaegi! (P1 tthg :Bg%rg dJ?&ng @%Fey?&?tgﬁé l\eérﬁ ”gétggﬁcﬁ czh%tswe
shc@f”)f Fopeﬁah@lhes ftl&lré arethed tHalfﬁstmdhmmhebﬁmdalﬂé]ﬁmmn@adheswe sheet

008/ 002790. PCT/ US2007/ 071455 af the
Wth?‘rag? b‘é%‘ EVE(/ cetselbe afberingdoree 9f e }rsts'a(dgﬁslmjgl}eebléemg smaller

tha TR écﬁfenhg et Bﬁth@g%ﬁlh REhdRGReAl Tt ik B@m"‘égﬁﬁ§ 'd¥§re§1h[§z§tthe first
on the side to be transferred (hereinafter cal

adl’me/@cshcbt ddhessuch a miheethay thei%tdhem&fmmeehemh%amr@s@ wisand

R R NS MM ST e

adidigffbrcs tat AR Jfaraphiest athiRé Athc DBk foBhtiMy thbBaRid i’h@port material,
adhering force of the second adhesive sheet. |t

buiysradhetingfaree epadicreasilyt leaeradhmonibeig impattedsivith as ﬁéfetnait gimulus

o RSP RAAY AN St 15 P 0t B SRS g and

theadeureboadbe ai Wéhcsive off witdhnthahdiseriag Soifct ide¢reakt whettdecured by
adhering force at the time of transit or at the tipe

lighirordiepioPY 21t 3hgsitnel whishdheedhisepg faree ean b decrggerd iyt igaming

r [
urSh B £ DE D ORI U b oyt
Sumhhte $SLaNdE OBSdrlels mheﬂctufdlﬁow&dmmwrad) BakélitellCos AdsyillH2 Series

or li t here n .adhesive of
maggeh e Bt hgeris Co. it r et Syiie Soie meiTuga By Nitto
Dehk(g 0b. ®lerd)€Hen 1R piRfbo-2HRBRIMBesH e WREGH uiddes @l‘i’ehﬁlrs{ Sdhesive
force can be decreased by foam ng upon being heated.
shets, thérmatenalwl thhbedscot? hisldesisabily k glasherthe like Hat tramsantshe
exeq&llfled Sumlite FSL-N4OOO Series manufactured by
O Bakel ite Co., Adwill-D Series 15 nmanufact ured

by FuFigk @Y\Ialft@ﬁﬂié%e@hd,adﬁm\reﬁlh@m id @dhdelbdl §@b itiRSlaminate by the
manuf act ur ed uéﬂNltto Denko Co. Here, when the
&

rolfsr g€ o=xéunalistiguzatioa v ingpaster. asgequsied. asshopa i Figtl2 to lower the

adlgeqﬁg %? of ﬁfeeffrgt’ adﬁlgﬁv{%eegtlr %LELN%’&I ! He%rt}ﬁg gls a?l@é 1521illcﬂeg‘sed between

ass or ansm
theuirtgr @ameﬂ S5 aIfdaMs thelfirstdgesild sheaf t4is ekfdﬂa&dcand Ghe fhp transfer

adhesi ve sheet 23 is adhered onto the
takspplags pethond in Eig- dP nlyF tat ﬁﬁgﬂr%ﬁc? dhthszd I“ %ﬁef erwese the first

ad e%%'sﬁ@éii l4%ﬁd QWMor d dﬁbﬁve drect 3 | over the adhering

orce of I rst a esi ve sheet 14. Next, when the
di sﬂracmreiuctﬂ;ng tlhe fle@ ek fbe ttwedesired Het theraghémteg'@sce]cﬁ tianstcond

adl:fzq%ivrgtspeeéﬁé F%lptlge? tgﬁﬁ C&GE]QE atélgIl i%l v %(ﬁfr}glgraﬁa%(ljtgfaogt%estaé great as

theBaddbAid EfROCSE thOfitNEIRIRhAY 14 04168% BeAVRRMACE At fsl t6 Bt ground,
adhesi ve sheet 14 and the second adhesi ve sheet §

and s noo proaldarithan 3.6 &/¢hj bleter, éhvsafdeﬁrmg forgasis de@lueenleatsurad in
complean%g r\1)\181{h #e JIfSOi 8537(3{ t plece oq?n a'width of 25 mm is cut and is press-

adhered onto a test plate by causing it to undergo a round trip at a speed of 5 mm a second

by using a rubber roller of 2.0 Kg. During a period of 20 to 40 minutes after press-
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adhesi ve sheet 23 relative to the adhesive layer 12 is
not smaller than two tinmes as great as the adhering
WO 2008002590 t he first adhesive sheet 14 rel ati veP@DUS1987/071455
surface that is to be ground, and is not snaller than
2.0 Ncm Here, the adhering force is a val ue neasured
in conpliance with the JIS Z 0237 (A test piece of a
adhygrert, rheotestaieoqms peslesihy st 4 Eﬁnﬁip@;@@t%@l adieqton of dSQﬁ et a speed

of ST B & b E2 S I g e PR AP g

2.0 Kg. During a period of 20 to 40 mnutes after
5 REGRS pidndD 0084007190, FCT/ US2007/ 071455 adher ed,
ST plece is peeled by using a tension tester in
a diThecing dranef241@0which dleslpmdmlte ofpo8idg the3@ronmd eraicm (Heemented
The,.to-be-adher d mat.er i SU.
chigy G0 1 Biciing Do RHGP<Rirnis SUERPpE T8 MRHADIERR G pickup

deditANRd 34nFOrmMUnGidn idifcté AHR MRLEcorIRABEME $hB& 2018 eRshnd it.
surface (segnented chip 13' ) has been placed by a

Slrplol(v:lsp@kd@/ rcleyglingt pllwaveé dylmdreakiing mgmbai! easghowhén Flg 151s

pr&@ggig &ﬁ eSC‘R)e/aeck SHHaGe oj'ghe %ercgrllc%% %Isf\)f? sllleseéeﬁ,pspghaﬁ a unitform

tenSioa kIS Y, th@scdond hdtebive Rage d3 C eid) ticl adBtsivd RgermeraRy is25
as shown in F| 15 is d|gfotruded beyond t he back

Sl@ﬁ@ﬂ%’éb’cﬁxpﬂmﬁ séréléﬁtﬁOfﬁ g distace Hseaseamang thsggmented chips
13'u%[lndc gﬁ)@afleofo Qzeaﬁh% sQ%ln&H%c&&ﬁﬁso g aﬁ‘&jﬁl%sa'dﬁgsﬁéAﬁ%r 12. This

e ad esive la
makesitikdsgrie pickl up thx pepmeteted Chiyssrtfitorid, betd'eecrdjedﬂaiﬁ@&ld to recogmze
i Nncreases annn t he éggnente

ther HH BRI Bt Bg AEne &gewﬂ‘ﬁsﬂii@%aﬁ ponRtend iy
exMRAESH ﬁlel a?ﬁﬁéatl%ﬁ of § RhFornTRASRn i is&R¥ed RaPrhé l§edé)ﬁd taHl?eswe

segnmen s that wll be described | ater and
sheeeab b ezensddwreuguhp)f possrpalien ﬁlanllﬁ N)’lcnhemdtahavﬂongh@n percentage at

second. adhesij ve bro en when it
AR b NEIZE AR 280 o PE ORI S5 FER cPpliance
withsh8 @151 2 @281 @Aaést pRRe 528 Xidth dENS S & cut BEEPuILR ByASid: a tensile

tensile strength of not smaller than 10 cm and an

testar ehdy siiced pf @l@gﬂé é mirage;e@and Ibqng‘@kqm@a gtgtanpe bgtwigen the indicators of
[ler than 2 ove I are nmeasured in
50 TR, to Hicakire the E%{ f“ﬁd &?P% nél&é% %1%%)[ .

compli ance est piece of a

W diRléfe@flng.ﬁem Fi. Célta sioiehiprubl ie Urdughti®ithgpesiti@nsii the€chip, and
tester at a sp eed of about 5 mm a second mai ntai nin

thecieamaried chiRtvioe ranPﬂ@dlqﬁcfr%ﬂlﬁr@déﬁurﬁ@e%ierﬁﬁthq seond adhesive
T
usihpe cpbstiA7i lmnltngantaldsorngpfuncam)d Tolrecd egtoatht édnatipp oﬂ@ép

bet e SIS EMEHBA £ D3 LB AR Ok g pidRog! et he rdius of
cutRefuBd 4t tH&eﬂcpothhQ knchYoupt g 26hi &11111§t0 the siPk 6K@d cHp t_!il_é(t is

using a col 27 having an adsorbing function.
scgoadderrds 8o srhdl fowrindtdamege thaphipsoriibe wasend adfwsive sheet 23.

nt e. and 1t he sive layer .12
Pudd] PSPtk BRdr o s QPR ELRE farEe ah e ginesive tayer
12 trér}emlexe Glc tBtcBbNo2R drsurRdy8ll tb @.3 Kessh@indf mbhReprefeiadly, 0.1 to
that Is
0.2 N/25 mm. The adhering force is a value measured in compliance with the JIS Z 0237

(A test piece of a width of 25 mm is cut and is press-adhered onto a test plate by causing it

to undergo a round trip at a speed of 5 mm a second by using a rubber roller of 2.0 Kg.
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segnented or is so small as will not damage the chip

or the second adhesive sheet 23. Further, to easily
WER@R/00I9E he chip, it is desired that the adhePCTS2007/071455

force of the adhesive layer 12 relative to the

material to be ground IS O 1to 0.5 N25 nmmand, nore

preferably to 30 0.2 NN25 nm The adhering force

Durigg 4 neapd et %%gls‘tﬂ BHG a«ff@ﬁﬁteﬁsaﬁ@@f% the tei@icep & relpddy using a
tenglon tgs%er dﬁ a%(t:rgct?o 0% 1‘%@'5 s%fele(? ? Jr %O (f‘nrﬁ a%rﬁgtttte The material to
ere R 80t s € Dy ctausin
be umldgeé(g@ aB U308 AL ]Islh@) at a speed of 5 mma second by
u5|n a rubber ler of 2.0 Kg. -16 WO 2008/ 002790
wmmssl chigHY' et & piekkadatp e somicopdustorrghiy theschip
mag]c ﬁt@ﬁ t)%rtﬁg‘tﬁtt&ij 5 glgvstrgt.}éeﬁe?es ttheoéo%f2 %(bseﬁ)esltﬁg 113)¥1nélJ %r?ﬂe side
tension tester 1n a direcdtion o at a peed
ofﬂﬁ&egﬁamamﬂﬁpﬂBnu@ﬁmATh@ mmmeﬁm@humammbﬁuﬂﬁhgh&dtmﬂwa
SUS4BOBA pl ate). Wien the Se pented chi that is .
MAYAERE TR @63 heeireenat chipr ! cn%ﬁe men@‘ Hiop the sbytrate. Thatis,
thek&& o RELIFRUM RGO oth iR fed WAE 6 QUG 1?&’ id
ad sopgg t he ground é%}face d?155§ﬁ ﬁe seénente SCEFBSIG
(waﬂet surGicpifakning th@dtalffl'dmep@ttlon)eqn e tsebstiacn Whst thoecgierged chip
o, the unt i. sur en,the_ se n e chi 3 :
3418 B e B PR e Te PR SHET S FoWyE, & ogeration
is ﬁb@ena@muemmgnng e segﬁerﬁet e qul Bpsid? dowh (rtwttteeﬁl atsh
its circuit surface side er surface formng t
reqyéied- cut portion) on the substrate When t he segnented
chip 10 13" is to be nounted with its ground surface
E side on the substrate, however, the operation is
—ﬁﬁggggsary such as turning the segnented chip 13’
upsiedemPRWAS {Helihwentibe wellh bedRscrivR@ui red. Exanpl es
15 Exanples of the invention will now be descri bed.
Exanple 1 There was prepared a solution (solvent:
Expmpleyll ene gl ycol nethyl et her acetate) containing 10%

b PP e PG S PRr Bary Patamaricreish dhdSenre)

cothia Bt BV, B% whRht BT &oﬁqbtbs@ﬂfdiﬁﬁ@w@fm Trapm Va8 gl Sirbstrate
coated with the above sol ution whi ch was then dried

(TEMPABE erreisiaragl teaslsmatp 9 p diamatesaf 452 nm rghigkeasppbt mm was spin-
coeﬂ&i %‘ith ?1119 a‘t%@g )g&l&r %lﬂtwﬁe %n C&H&‘d?}ﬁ %bt%ﬂt el 35?5 su&;? rnaterlal

servea as the e a ‘er ere MB

(rlgiiﬂ spsgoetmatctialg avdngd Nighi-et Oénvfemmﬂapérahdtt@bﬁfed as the exfohatlon
ray-curing tyﬁ shown in Tabl e and a 6-inch silicon
layge aFhspapvsie fyftheucrmephe hﬁlﬂlda‘i‘dhea“t‘tq Hdhqpltrgvigieh gayosurmerpe

sh&xz:hﬂlaﬂbmt% Q@d 5 69ﬁ'ﬂ1 ﬁflccﬁl t%%pévgtep B? t‘fi%g e O-EI'AQatltlbggf Céj%lge of 3 mm

esl ve possessed a viscosity o C s at

havigg hglftcheoﬂ%rct@ktf ofed20 wm s Thertgeid a(iEMvetmm@daa viedogity of
shape of No. 2 at a rotational speed of 12 rpm
105&@1@@@ 2hd- by using theBronklield yiscgupiomiBy havipg amtgr shape of No. 2

at a rotational speed of 12 rpm. According to a data sheet of SCHOTT Co., it was
estimated that the glass support material possessed a flexural modulus of elasticity of
about 63,000 MPa.

First, the half-cut surface of the silicon bear wafer was spin-coated with the above
liquid adhesive that was placed thereon, the glass support material was stuck therewith in a
vacuum vessel in a manner that the exfoliation layer on the glass support material was in

contact with the liquid adhesive, which was, then, irradiated with ultraviolet rays in a dose
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estimated that the glass support material possessed a
flexural nodulus of elasticity of about 63,000 MPa.
W@00BH002590 the hal f-cut surface of the siliconP@EEHS2007/071455

waf er was spin-coated with the above |iquid adhesive
that was placed thereon, the glass support nateri al
was stuck therewith in vacuum vessel in a manner

of ﬂ@{%{)tmt’/ﬁ@ &xewr thetliayid an%we disretvdo gbtairsa Sappye of water/adhesive
o FP SRl s SO IS USRI ks

of d@seand thé a¥sRR0B/D PR cPeTHiILISGRAOFT 17 15> T he Qﬂhés%Qayer after

ml/cn2 to cure the |iquid adhesive thereby to obtain a
culed posrassed gforagetraoduicieddsueity ofdsdrd Mbrer 251G e 98.6 MPa at 50°C.

T SRt R i P R T SOR LR B R Rsa 1
maﬁaﬁa@ﬁ&e@ Rhédmh kR0 €9SinQf tehPeurd Ilﬁﬂibdéith@ndi@ﬁ/ﬁlbde a
u

after cured possessed storage nod of elasticity of
freqeency ofbdlzap sp8C oaAP498a Bmmaaat@ne rgprrats of AE/srimpadyy using an

nmodul us of el astici.t asu d by using a SCLIDS
adl}fﬁﬂL\"%%@@%@ St4° Of%gu?yd?l (579 F%%orret rix Co. in a

t enﬁﬁé A8t RN AR wik JeBHS h%ﬁnﬁ'&dﬁ\ouﬁ‘d chhQHM%ﬁhldﬁless of
1 Hz, a strain of 0.04%a tenperature ranp rate of

the5@ifiar (tham dbedwna@hgnaand thdhd&icwtewadr wasdinpled igbd tlee woflividually

nmm x The thus qbtai ne Iam
Segg%qnt%ﬂmépsg RS gr@?dd% HgeH ﬁé’{ 33 R ORE e 04 B s
foukd Ifork%cl’{‘@lfo%[en( &) J&ﬁﬁtﬁ‘%g Che and the hal f-cut

waf er was divided into V|duaIIy segnment ed
chi gbercAfasenrepanel gringérmg hnﬁchefltgracﬂtmldy sheef A¥460A(SUMILITE

RSN SR TR uR0Y SralaROERkA BIORR s

adihdsR@dh¥ét bl stibvad inCRabl s IBesld 44 %ckﬁ%ﬂvaﬁsmck onto the ground
g rademar k) SL-N40QOO Seri es) (rmanufactured by Sum t ono

of thedamanaye s usinga flles ps SHWAIRAEE e arhwas fixed WHoweuum bed
seat gs :sr S&n 121&1? Z622Aso omem%tlaéncikh gl}e eQqu}at%@%aa%} %%% fx@b‘%g&s B}gthe

1rre8;fmm with £FYAG BscramdiveiasgthioX 064 ﬁ)m}iwvth@llwﬂ betput sfemd W, a
as shown in Fig. 6. As shown in Fig
beaay flismesqriagg alsawng/\mschmf rlgf ytzrewdoaysqan@ng .smeécﬂf dtd msec. The

glall hofi SR A 835010 Q48 ARG O oD by FRORT

er and a scanni ng
of ReG:rrim@nekt @0 Bpan d fige fp@edvagilatedont S?EndriEhEbeZl&eat of a
gl ass support naterlal coul d be eaS|Iy exfoliated an

glapphgyinga demetseh 1o mm i a wannaréhad fhe laginggsdidmgt Piiogud@beyond
| dxi.cal

theycloB po R it 0L BB s Fof bl A iR e RRR AP ity

taple afﬂKlSat(ﬁlrﬂllcd proodction ma:peh(dmnb&ytmm;ﬂ byt Bemiverdo $8R€o.) as a second

orti ertlcall hed down, Ar frame. _.
ad iy Rekt oo SR T o idts e i e by B el SR in Fig.
11t REP%}M@!&LF@CIZJ ﬁﬁphvmretm Jv ro“aéét&pw)th a%u@e m@&z from

adhesi ve sheet was stuck t | am nate whil e being
thqjqa@ls g‘@r(ﬁaquf thayllindricad bed s@mf glnssFtp éower the stlcklng force of the first

adhesive sheet, and the laminate was flip-transferred onto the second adhesive sheet as
shown in Fig. 13.
The thus obtained laminate/second adhesive sheet were set on a die bonder, and the

position thereof was determined after having expanded the second adhesive sheet.

-18-



10

15

20

11. Referring to Fig. 12, ultraviolet rays were

projected with a dose of 300 mlJ/cn2 from the back
waesaesIof the cylindrical bed seat of gl ass POI/USAeT/071455

the sticking force of the first adhesive sheet, and

the lamnate was flip-transferred onto the second

adhesi ve sheet as shown in Fi 13. 30 The thus )
Thejiseigtn vas atenatee 1 Bick N thrirhiry keusitmeallofe riicsagmepied chips
COQ? ? g&h and the position thereof was determ ned

a aV| g expanded the second adhesi ve sheet. -18

WO 2008/002790 PCT/ US2007/ 071455 Thereafter, it was
Coaipaeitipt Edamplcpal sup t he chi ps by using col |l ets. The

segnented chips could be plcked up arative

ExarpF §4Mo Prosedirg Wep sepsalve ps.%e@cmﬁle/ W@@ s(0f seamagptiyg Examples

{

2 W DN EdSuia OB o Fip dARF 5 in dnd ickup sep. 1n
Cotrparssive Exampler 2tdnd 3packegy #38@p(mdnmufacGongay SUHWrno 3M Co.) used

| es and 3, sheet #330 nufactured b )
as Eﬁﬁ @ﬁﬁ%sf)eeh@@dwt agp%"ﬁ é]e %8 ICBRRUTICE 08 at the time
of @kﬁan@lﬁ{gf gepaRek W&l bickfpdup REOBNBRIiE QH@ pREKGH sk ?ﬂ Ctoﬂﬁ)aratlve

expandi ng t he sheet and picking up the ch
Examplehe @mdcﬁ(,uzp dgtasgncelin tBo plarangi foeccl@aEreinglosgh Jbea’mn the first

adisi iR T wept® adhius ot Alee Pafiening oBflafdined at he

tinRATe@hYBrrHRaRs landhsde & MeQRpIMIGS-trexdfel i ation occurred
at the tinme of transferring the lamnate in the step

of flip-transfer. Table 1 Chem cal nane Trade nane
V@lght percentage Car bon Eh@cﬂ Sevacarb 25. O@b Silica

ﬂﬂﬂﬂﬂ 2NN 19D E(‘ onar |,
I‘\CI UST I I‘\LUU DL, U lJI DPCI DI II\J CHJCIIL oS MNJTIT yr\ J.UJ. I . \J/U

AcrGDerBicle Jondryl  6908451mE  Tot al 100Wewht pgcentage
Seva@@f,&lmgg{ onbi an Car b@@vg@ﬁan Co.) | Aerosil 2200

\Nl IIUII Aerosit—Coy)

SUiieryl 690 { Johra R bA e (o]} 20 Tabioo?

Ch&mmmﬁbn@a@EnTrade namespebghtoper ceht age  Ur gtdane

act yAcry e rest o0 - L7 Joncryl 690 35.0%

Total 100.0%

Sevacarb (Colombian Carbon Japan Co.)
Acrosil A200 (Nihon Aerosil Co.)
Disperbyk 161 (Bigchemy Japan Co.)
Joncryl 690 (Johnson Polymer Co.)

Table 2
Chemical name Trade name Weight percentage
Urethane acrylate UVve6100B 57.1%
1,6 Hexanediol acrylate 1,6-HX-A 38.1%
Photoreaction initiator Irgacure 369 4.8%
Total 100.0%

UV6100B (Nihon Gosei Kagaku Co.)
1,6-HX-A (Dycel UCB Co.)
Irgacure 369 (Chiba Specialty Chemicals Co.)
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1,6 Hexanedi ol acrylate 1,6-HX-A 38.1% Photoreaction
initiator Irgacure 369 4.8% Total 100.0% UV6100B

W@ doBomR78sei Kagaku Co.) 1, 6-HX-A (Dycel UCB BoOT/YS2007/071455
I rgacure 369 (Chiba Specialty Chemicals Co.) -19 WO
2008/ 002790 PCT/ US2007/ 071455 Table 3 Product No.
Manuf acturer Tensile strength El ongation (% Adhering
force (Ncm) (Ncm #6K2 aldgdi t ono 3M 25.0 400 0.5

ITP-W--N

P og -7V B0U A0S CURYIBA TR 5938 6)agghne force

bef or e - 1.20 after UV- ON8™ Tabl e 4 1st adhesi Q¥cm)

taqe2nd adhesitotgo Bepe Fl i p-2yansfel Piakop Bxanpl@sd

#GR87_, OK OK mp| EX. #2460 OK NG
RS T S 3B0E| o h%fOChnp Ex-% #gKp5 200

#eEB5 NG (SiitorGoRbl EX. 5 #6K25 #BK25 ING (OK) - 20.00

VRRHYET U010 PR URRO0 T OTARs CEATMR g A RTRAT;y. | 20
of producing segnented c¢chi ps” By grindi ng the bac - 0.08
surfacelof a material o_he gr oundlwhi ch i ncllud tgrgV. :

plurality of chips segnented into individual chips by
at least 5 partly cuttingT%ﬂg4chips in the direction
of thickness thereof along € boundaries of the

E:hi ps; wher eﬂsﬂa&ht%ﬁy;g @a%% dn@tﬁkﬂq#ﬂ%ﬁvé fhﬁgk\/i qﬂ@;tr&ﬁféi’s Pickup

Ar Al Iy o1 At HEY PN a \ PN
T Uriricu Uy Al U bulllllu (8] T TU VAVI [

Fenepis b, sai d Ad¢®rial {o be Und is|l aniMat ed on &K

Cbﬁi}dE)‘é%port maiieps al in a mamzes  thal theykack NG
urface thereof—j xposed, ang rd—adirestve s cured
GPmBOFY.dh £} ed 1 BOK2A m a #3305 oK NG

Comp. Ex. 4 #6K25 #N4605 NG (OK)

Comp. Ex. 5 #6K25 #6K25 NG (OK)
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10 lam nate of the material to be ground having the
plurality of chips, the adhesive solid material and
w0 b@sodgp@ support material arranged in this oPCEDS2007/071455
said lamnate is ground fromthe back surface side of
said material to be ground thereby to obtain thin and
i ndi vidually separated chips on the | am nate; said
support nenber is renoved fromsaid | am nate; 15
a flexible adhesive sheet is adhered onto the adhesive
solid material of the lamnate fromwhich said rigid
1. su pﬁombthnﬁbﬁpliodhmthegm&med chimpyigdgriming thi éad:lnsijrfaicd oBid material

chi the ive. solid materi al
to g %&Pﬁ &flh @H@ B ohe lpﬁ.sege@aﬁeémé%ld% Wekn@a by at least
pat%lgl c%ttm@ the ElﬂﬁéjanBe B8R RhiSISREBMERDF 51'81@ ﬁle%%ﬁﬁgie@ @f the
to claim1l1l, wherein the material to be ground h
chipgevhguaint | y cut before it |s ground fromthe back
surf.ace thereo of produci t.ed .
ohi PGk SRR e B T toRs R P bHag BRI Sl @ tiquid
adiRBIVvE! QlidNphatdial ReRNreeHik Blrh¥ic@ Uh ati%fid)ﬁﬁ)pbﬂ rhaier@d] @R ehanner
fromthe back surface thereof. 25 A net hod of

thap thschaek myfase ghasenfdsicatased and said @dlmfglweos eurad pr splidified to form a
t teri
lanYYﬁ gg)'f\ghee rﬁ%sﬁ%rt? %lng{ogpa %a\b %%gl( o}ﬁ glly?fcc%psoﬁle%ﬁhesw& solid

madsaeshd/@eirigid §uppbe that@il drradfycdet faglo@br;pr oduci n g
segnent ed. chi.ps accaording to claimJ1, |nclud|n

t r afdif gmingiedygionndfoartha baek surfiee sde ﬁm%mageénabto be ground
I esi ve
ther BB B il B AERER QNG shakd b lniby SR BIATT ¥2 e
of saldigahsypport simxintber isgiethoserpfromtsarddmiat2 008/ 002790

PCT/ 7/ 071455 material is ved fro sai d
| anf F@?e %d%g@&e i 15@5??% 03@&@%?@@% Seif méte&ah%frtea laminate
frohpwhﬁﬁ salﬁ(ﬂ'ﬁ@ h@oﬁ%dt&l%ﬁ@ﬁé&lreﬁgvé& gndam nate from

whi ch sai d ort material has been renpved,
and tlmndllvfdualscchllﬁs leeiql y theadhesyawlidhaseridl onmseiddlesdble Bdhesive
h6 A qgggod of, produci ng segnented chi ps according to
SheSt aiedp! C Nﬁépgf O Caid transfer step, said first
fl exi bl e adhesi ve sheet and said second flexible
adhe3|ve sheet are both pressure-sensitive adhesive
. sheét methad @f predueias segmpitddorhies aseordiiedo skdmd Whicesk Hicanaterial

to @%dé“éﬁﬁ%ﬁ%%éﬁ%ﬁ#% i PesBte MR oI RSy B GRS hoRlr
of produci ng segnented chi ps according to claimb5,

wherein in said transfer step, the adhering force of )
3. gai dh PFNEE of PoRPENG SCERRS I ASERTRIGS PR matERAn the material

to H:gag%% Fq?stbegfl c g%te?f Gﬁfb‘éfd‘r% gtgk o%n@% h\é %a&bﬁff'fac Fh%%of

I catlon heat or tion t to a
the transfer.

4. A method of producing segmented chips according to claim 3, wherein the material
to be ground is cut on an adhesive support material and, thereafter, a liquid adhesive is

filled.

5. A method of producing segmented chips according to claim 1, including a transfer
step in which after the grinding, said laminate is adhered onto a first flexible adhesive

sheet so as to come in contact with the back surfaces of said chips, said rigid support
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15 8. A nmethod of producing segnented chi ps accordi ng

to claiml, wherein said liquid adhesive, at the tine
w@RooBi01d7p0ng, has a viscosity of smaller than 1BCD082007671455

at 25C, and the adhesive solid material after being

cured or solidified has a storage nodul us of

elasticity of not smaller than 100 MPa at 25C an
magqrigt BgemanefLire sard lamipata, ajsegpngdflexile adhgpiyve pheet ﬁa@ﬁhqfed to the
s b Bancafa o i BufTEL bl R M 10 R B s bocn
rernx'bxceld; agl sapl ﬁm‘xdﬂenbl@\adhezsmxg: dshbet i$ reanosicdual chi ps hel d by

said adhesive solid material on said flexible

adhesi ve sheet, a tension force is exerted on said

6. flex ﬁ%ﬁo@ghﬁﬁﬂdﬁ&né Q@@tlentt&i clﬁ’ﬁ(s%egrdiﬂ@qo%msﬂ W@lel%% {i%aid

material in a horizon direction, to thereb
trafisfen dtén, aaid firstdleRblpadhicsing shast and®@id second ﬂex1ble adhesive sheet are

both pressure-sensitive adhesive sheets, and the adhering force of said second flexible

adhesive sheet is two or more times as great as that of said first flexible adhesive sheet.

7. A method of producing segmented chips according to claim 5, wherein in said
transfer step, the adhering force of said first flexible adhesive sheet becomes smaller than
that of said second flexible adhesive sheet upon the application of heat or radiation thereby

to allow the transfer.

8. A method of producing segmented chips according to claim 1, wherein said liquid
adhesive, at the time of filling, has a viscosity of smaller than 10,000 cps at 25°C, and the
adhesive solid material after being cured or solidified has a storage modulus of elasticity
of not smaller than 100 MPa at 25°C and a storage modulus of elasticity of not smaller

than 10 MPa at 50°C.

9. A method of producing segmented chips according to claim 1, wherein in the step
of picking up and recovering the individual chips held by said adhesive solid material on
said flexible adhesive sheet, a tension force is exerted on said flexible adhesive sheet to
expand the adhesive solid material in a horizontal direction, to thereby facilitate the

picking up.
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