WD 2008/ 002790 PCT/ US2007/ 071455 METHOD OF PRODUCI NG SEGVENTED CHI PS
Technical Field The present invention relates to a nethod of producing
segnented chips. 5 Background In recent years, it is a trend to produce

sem conduc{ar i in reduced thickness, and it has I to

decr ease tﬁ@’f’ﬁb@%@ss down to 50 to 100 Amor smaller %@gugg@@r-’gdgge t he

t hi ckness of the sem conductor chips, it is a generally accepted practice to
10 grind the back surface of a wafer having a plurality of chips followed by

dicing to form thin MEFHONOF PRODECINGSEGUENYEN CHPSN0l 0gi es have been

known as nethods of grinding the back surfaces. First, a |lamnate structure
conprising a wafer/an adhesive |ayer/a support material 15 is fabricated by

sti cki ng aTgéhﬁﬁéjig-elgurface of the wafer onto the support nmaterial via the

adhesi ve | waf er side of the lamnate is ground to grind the back
surface. After Thelpeesbmdhventiof eedaed to agnathmichf ptddaciag peoudntetiathépsi al and t he
adhesisve | ayer are renpoved followed by dicing to divide the wafer into

i ndi vidual _chi ps. .As the nethod of constituting the |am nate conprising the
waf er / adh U | ayer/support material and as an exfoliating nethod

therefor, thergyhavs: RNt kNOWehd thBEJARESseRficoR Sl Rr! &Iﬂsrﬁgreﬂﬂ&drtﬁmésﬂg t he
adhesi ve |l ayer and the support material, wherein a wafer is stuck onto an

adhesi ve s#mlat hagibeer destedip decreaiedhadickoess down teeXbiodi08 umaor smadles pr ent resi n
support material .pressure-sensi tive adhesive |ayer that.loses the

adher i ng. 1 etk e fhifRaeR ootk @R pi Bindur i den L acerded RREE B back
surfage i SgiiidiiéBack4brfide®dfa&REsihd Ging BRIrality of EHipsHoBs el MY dibingkd formi Ol et rays
so that the_ adhesive sheet |oses the adhering force (patent docunent

JP- A- 2002- tyizigdividuplghéntit  docunent JP- A- 2003- 209160 and patent document

JP-A-2005- 30306}?1%{01-[&%55 t&ﬁﬁol&%ﬂ:& Rk bQ&%oM%mgﬁigﬁé Qpé“mpé}??baﬁg erial by

exfoliating and renoving a pressure-sensitive a sIve sup
sticki ng asurfsedser onto a pressure-sensitive adhesive substrate obtained by

Bnesi ve'l ayer TRk FOAHE SHAUTCGORENERE S SR AR FLFor 6 1457 A BPOTEATTH agi at | on
Wi th usl t r aigifgirRbted BY Stickaipth Heuitishdslicdf tHRGvdfGOnRARE SippBrt thadteil vidithd)
ultraviolet rays after the back surface has been ground (patent docunment -1
adhesive layer. The wafer side of the laminate is ground to grind the back surface. After
the back surface is ground, the support material and the adhesive layer are removed
followed by dicing to divide the wafer into individual chips.
As the method of constituting the laminate comprising the wafer/adhesive
20 layer/support material and as an exfoliating method therefor, there have been known
methods of exfoliating and removing the adhesive layer and the support material, wherein
a wafer is stuck onto an adhesive sheet obtained by providing, on, for example, a
transparent resin support material, a pressure-sensitive adhesive layer that loses the
adhering force upon being cured with ultraviolet rays and, after the back surface is ground,
25 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
30 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
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WO 20081002790 PCTI US2007/ 071455 JP- A-2005-197630). There has been known a
further nethod of exfoliating and renobving the support material by sticking
a wafer, via a liquid adhesive layer, on a netallic, ceramic or glass
support nenpaetoobesrewg many through hol es, solidifying thgmagdhesioyRss 9ri ndi ng
t he back surface, and feeding a chem cal solution that dissolves in the
adhesi ve layer from5 the through holes (patent docunment JP-A-2005-191535).
There has further been known a nethod wherein a wafer is stuck onto a gl ass
support nmatBrA-200RH763Q). al heredsis hbendsoowiniadfuitivay methwglanf enfolintieg axdrémaedng her eof

via a curable iV Iy ure t.he, external  stinul ation such as
ot or u EhSPARERaHal B FRhR S wata 38 & it dS St TR on i bt Nepele S
gdhesi ve i $:|r glasmﬁppdrdnieﬁlb?dlkﬂir%ﬁﬁhnygmtgh hdies, ﬁﬁfdiﬂy{r@tth@iﬁhleﬁyﬁ rgn‘%l@ingxf oliated
y using a laser 1Q to ol.iate and, renpve the support teria at ent
docurent J -eibaf{sé%?aéa )yl’?edmear@eﬂ%%s Hian st dssalRCSin by Sletve BYerd1om g

"pre-dci n@hé‘iﬁfdﬁ@ﬂﬁaley\gfﬁfeﬁi abe%ﬁﬁtvﬁs,zx-z@bs-@ﬁssgﬁgﬁmﬁ%ﬁe%%& léﬁr%kv%% called

hal f-cuts) are forned ong the boundaries of chips fromthe surface on

the front guathicdowhestine vafferihetudiednte a gy Suppart matevikldraringiarspedislsxfolietionf or ned) ,

and t he bagk ace . Sj fe the er 4i.S. ound to _decrease the thickness
of the 15 g‘rﬁief)gﬁ .{l}eﬁg%éreﬁﬁ%f?%fd"%%g\ﬁgglﬁ 8%1%6319{8(233 .grstglaté’élre[sg’y.rﬂgea?‘ﬁer?ﬂe bottons of
e A ) B e above.

and patent docynen -A-61-1 .. According.to e above
pr e- di ci ng HBHEAS ‘é}gefgﬁ@m held aF'il’dl.eth?heief‘%hét‘@ urids safpliatediseuinecdasf act i ce
to fiyxa ""%@{foll?atwﬁ&rehﬁ)vgﬁig‘;?uﬁ[bﬁrt RheRs (faﬁzi&tlagé{{?% le-,%-ﬂfoat@d&b 4 toa 20

) .
support material 1 via an adhesive sheet” 2, and to grind the bdck surface of
t{j'e waf er 3. Fi Jherg(haye fusther besh disalobas sotcallediprdrdicimgancthuilshvhereinggroavds ng t he
c

ips of a gsnmall, aspe rafi 0 the circujt, surface on t wafer is
not so nuc I’?%la Qée&ggfrﬁlﬁgﬁa ngg%ta?%)ocﬁllf%ﬂazﬁg?’g T EP?‘JOW“%%%?‘H@&B% Si ze ( XY)
of the chi rhips floa @e kurfdvaen thefred isprfichisilk BEHS Waldr.(surface bh Wheegeuitstahe chi ps
are stably fixed onto the wafer, 3 and a favorable result of grinding is 25

obt ai ned. ~ IfArmedd apd thedrels surfagegide pf the msfe ingrounddedrcrgiss dirctbiskngss ef BRj ps

havi ngs | ar g@:.\.r . I 11 i 866 I i havi ng

Iargeg%lspe%'?l Ipfqhtyig S. ?gﬁlﬂ%}%@ﬁP%@%easséﬂeerﬁmaﬁh%béﬁw of hﬁg‘?g?gegtgﬁ 518 1t%er t he

gri ndi ng ofwaftrantottheeindivadual ¢hipd (patent dochmerd JBA-6-3B % [Jend pptevt docamers.  When t he

back surfalctleg,dgf6 -tthB%’ﬁﬁf er 3is to be ground, it becones difficult to hold

t he chips C 'é (].i creased t hickness by using an adhesive sheet 2 30 and,

hence, to snoot Mcodirgne tﬁmw@?ﬂé-mg Rethod Wihoendh Fipdil Ngistdhenéaltk surf ace,
ens

further, there occur such prob .as chip junping or, contact of the
nei ghbor i ngceaptsdPractise t é’bat"’ﬁ@r 3 dhat chalfpubglopgthg baundarics of chips 4 to a

20 support material 1 via an adhesive sheet 2, and to grind the back surface of the wafer 3.

Fig. 1(a) is a schematic view of before and after grinding the chips of a small aspect ratio
of when the circuit surface on the wafer is not so much rugged, half-cut portions are
shallow, and the plane size (XY) of the chip is larger than the chip thickness (Z). In this
case, the chips are stably fixed onto the wafer 3 and a favorable result of grinding is
25 obtained. In recent years, however, there have been produced more chips having large
ruggedness on the wafer circuit surface and more chips having large aspect ratios.
Fig. 1(b) is a schematic view of before and after the grinding of when there are included
chips of a large aspect ratio. When the back surface of the wafer 3 is to be ground, it
becomes difficult to hold the chips 4 of a decreased thickness by using an adhesive sheet 2
30 and, hence, to smoothly 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 Sunmary |In conducting a pre-dicing
nmet hod for effecting the dicing prior to grinding the back surface, it is
an object of the present invention to provide a nmethod of producing

segnent ed i nting the chips from bei ng damaged g ] unpi ng
or by the g{??:gﬁ?@%tq%gf t he nei ghboring chips while the gg%ﬂkgﬁg/?gg% is being
ground irrespective of when form ng chi ps having | arge ruggedness on the
wafer circuit surfaces or chips having |arge aspect ratios. According to
one aspect Sofniame present invention, there is provided (1) a nethod of

produci ng segnented .chips b rindi he..back surf.ace.of a.material to be
O ound whi oho 15t samgtictied m¥-aftinednetbh or Crestiine et e v Bintneled: qus)
chips by atatiesasfac)@rié hiyolsjedt bF (e prddentGhieRor © prdieddt membil 8fpdludifg ckness

t hereof along the boundaries of the chips; wherein the gaps anong the

i ndi vi dual Segmenedrehingdaevishting the chips Hpma being damaggdtby the ehipiympingertydhee, t he

material t s - AMiE (Mol {.er] o manner
That the oo 3 fidHieh Bori Uit i Shek ithdce RARRAY drotifl FeurRtunlabed T
sol i di fi ed vihen ffarmmagchifs Hasimgnage nggednass omethewnfet ciranittsarfgees onchipsahdving t he

plurality ﬁf chi gst t he adhesive solid material and the rigid support
material  arFBNEREH%hi s order; the lanminate is ground fromthe back

surface side of Afcb&diﬁgft@bﬁ@dspédﬁ oP@ic PreRe hvehits, BRYe ik froviiedi(N) 4 Méthod@pd
e

i ndi vi dual Iy separ at chips. on the |lamnate; the rigid support nenpber is
removed f r GRAduREE SegmaRiadehins by grindig s baclywtass olee mpstel tp bo grmad #didBnt o t he

adhesijye sqjd | i ) : ' Ll g t

mator 151 hae s RPREUAY offhibs e RILOR sty it b of Uiy R EHERAC e

sol i d mat erchipk irothe dacatiof o€ stiidkinessalidrerfialong thetmandanee ofthe kkigs;wphezain r ecover ed.
According to angther aspect of.the invention, there i oyj ded (,2) a net hod
of 25 producin esgélﬁm‘?’&fhﬁ H\db‘gg‘ﬁ‘.lz‘? @%@FF%QH' GUfne e gg‘%{/@th G\Iﬁg’r“ inthe
nmaterial t QdhRivel @b RfdteriAB® DRSNS laninatddlonREid Suppbrt nfatd a0 Wmbdem t he back
surface thereof. According tg a further aspect of the invention, there is

provi ded (3hattherhaingutase thepmobissapongd.sad terdbesiveris pareder sodigifier dajform a( 1) _
s ar sund. 1 b D e GG R it M Pocpect of
t he i nvent imatgrial btk the rigidsuppartimateriaf)arrangedtimthas arfler; pr oduci ng segnent ed chi ps
as descri bed 1 ny(3). A00NL WAPEEhTnd Dtk TREEE 1Ak of e B IPHY drfund
thereby to obtain thin and individually separated chips on the laminate;
the rigid support member is removed from the laminate;
20 a flexible adhesive sheet is adhered onto the adhesive solid material of the laminate
from which the rigid support material has been removed; and
the individual chips held by the adhesive solid material on said flexible adhesive
sheet are picked up and recovered.
According to another aspect of the invention, there is provided (2) a method of
25 producing segmented chips as described in (1) above, wherein the material to be ground
has been partly cut before it is ground from the back surface 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 matenial to be ground has
been completely cut before it is ground from the back surface thereof.
30 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 material and, thereafter, a liquid adhesive is
filled. -3 WO 2008/ 002790 PCTI US2007/ 071455 According to a further aspect
of the invention, there is provided (5) a nmethod of producing segnented
chips as d i b any one of (1) to (4) above, incl ygi fer
step in mﬁﬁﬁ&%ﬂ?@ﬁe&rﬁ({"he grinding, said lamnate is adhe;ii,\e Or%ﬁog}ogﬁ%fr st

fl exi bl e adhesive sheet so as to conme in contact with the back surfaces of
the chips, the rigid support 5 material is renoved fromthe |amnate, a
second fl exi bl e Azdbrditigie a Sinetet aspectad erifckntion,thee isgabedsd (@) 8 aletiddsit eri al  of
the Iam nate from which e rigid support materjal has been . .renoved, and
the first ¥ Bgéeﬁﬁ%%‘{‘{}’épssaﬁ é%cnﬁ‘i‘{)ﬁné‘ﬁiﬁ%‘a‘f@@cff‘hﬁ‘ Qcﬁlﬁﬂféd‘F&FﬂTﬂ CTaspect
of the i nvepbiidWhidh&kLthk griRdiRY, sdRdahBhcds MERAGnR a i}l AL RehesREMEN €d
chips as described in (5) above, wherein in the transfer step, the first 10
flexi bl e adhestswes tolveme imprntach with dhedrgk suréaecednidhadiips theaigihgwporr e bot h
pressuf e-sensitive hess Vv a t herl ng force saj d, second
flexible ad‘?l%é—lﬁa\;les rg‘%e‘é dsf:r%rgtﬂ\%gg%}rn%teh%Pego?ﬂprﬁr%xgﬁggdﬁgetsggtsg%?glstaﬁfé?re‘gl‘aqp fie first
fl exi bl e adkrsiveschd aaterialsfabe dinightd ford whikh the figid Spesoirt btetidichas Basant i on,
there is provided (7 thod of . producing segnented chips as described in
(5) above, rWﬁ%Y“@i ?P"i%eg{Fg?IF’Flgﬁé’fiE‘?sw§ts estisrp@ovesl adhering force of the first
f1exibl e adhesi g5l io RERTR S RIS inb i, AL 1o il (676 ARthogfobexi DI e
adhesi ve sheet upon the application of heat or radiation to thereby allow

t he transfreeducitgeogriénties ¢chipscasidascrihed ind8pabove, ofherdiein the tmsfesisieps the fiest i s

o (1600, (eSS et S GoR AT SR P Bolf PRI St ™™ "
fr11ing, haghéivsheasiahy thefadbéritlgl force bheud dQoDlkexitls adtesib CheebiR@wd B£ adhesi ve

solid material after bei nghcurﬁd or solidified has a storage nodul us of

el asti ci t y MYF tipws asgrgpt asthat phihe fog figpihleadhestie sherd a st or age nodul us of

el asticity of Nofccs/ld 8k furtikaBspbt: JYRRk itlentBf thd 5588 idatoper aspect
of the inventi on,cct hergle ias pr ov?p&e_d (9 ' ae met’hod g_s%r 51 prgggg}eng segnent ed
chi ps as dasedhichgdegmender chaprasatescfibyd indSY Spvelydheesin whbe tramsférstephthest ep  of

pi cki up d.recoveri.n Lhdi vidual, chi ps hel d..by, sajd esive solid
ot or 131 brfangieor oF Ity e Cane S el rudi Sy gl FUR St e
flexible amwlwmﬁeeﬁhebm@n@w?liédﬁenaﬂlﬂﬁsbt\/ﬁdi&ﬁbﬂtétl‘m‘EW Alw ihe a
horizontal direction, to thereby tfacilitate the picking up. In the present
i nventi on, tfﬁﬁ‘éfeéxpressi on "filled with an adhesive" neans that a gap 30
Jdgrer; i ggt aggvghit g«é@&m G Rhef abeld ndNalchtdR, BB ESIYFideA®) hRetRR 2N P
producing segmented chips as described in any one of (1) to (7) above, wherein the liquid

20 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.

According to a further aspect of the invention, there is provided (9) a method of

25 producing segmented chips as described in any one of (1) to (8) above, 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 is exerted on the flexible adhesive sheet to expand
the adhesive solid matertal in a horizontal direction, to thereby facilitate the picking up.

In the present invention, the expression "filled with an adhesive" means that a gap

30 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.



darmage are prohibited during the back-side grinding. -4 WO 2008/ 002790
PCT/ US2007/ 071455 According to the above nethod of the present invention,
the chips are not damaged or the chips do not junp even in grinding the

mat eri al t%g%ﬁﬁ)@#%ﬂ i ncluding chips of |arge aspect r&]@lﬁﬁ%@gﬂ? he

material can be reliably ground and divided into chips. e above
nmet hod of the present invention nmakes it possible to easily pick up the 5
segnented chips. Brief Description of the Drawings Fig. 1 is a sectional

vi ew of grindi nguccbr@in@as khesiboiemehed ofth¥piesdnt Qiveicn) hé@hips @ralot dghigel y
sheet. 10 Fig. 2.is a schematic sectional view of producing a_|amnate

i ncl udi ng &r%eafélm%lp nobjumpsveR i grmding;the material to b groupd inclidighing9al  vi ew of
pr oduci ng i -dsn i i Ly Blgn: 4 IS a

ot onal’ i Earrdaedbid il BcRaftahBE iy ol 8 QHRea BoWnint, Ly 5 1
a schemat i Fusthet thershbveumethoddf the presgnt infventmnundkag)it possitje th ewilyppick uprthieer i al .
Fig. 6.1s a_sch t.i.c sectional view of a step of renoving the rigid support
mat er i gl ) ﬁeﬁl?lerf}éqi?l%o"schenati c sectional view of a step of renoving the
rigid support material. 20 Fig. 8 is a schematic sectional view of a step

of renovi NnBhdI®ekdription 6EBPDrdwinp@t erial. Fig. 9 is a schematic sectional
view of a transfer step (step. o¥ flip-transferring the chips). Fig. 10 is a
schematic secti &l iyp sagtipnal yiew of gsinding thedygck surfage of a pafepon p gprsfeationahg t he
25 chi ps). ﬁi%&dédJ is a schematic sectional view of a transfer step (step
of flip-transterring the chips). Fig. 12 is a schematic sectional view of a
transflér step ($igf ink sdheimpti¢ seatisfabrvicivrd ptddecing hilgysipate 3xding a haterial ta
schemati c sbecti oraal view of a transfer step (step of flip-transferring the
chi ps). € grounc.

Fig. 3 is a schematic sectional view of producing a laminate including a material to

be ground.
Fig. 4 is a sectional view of a laminate after the back surface is ground.
15 Fig. 5 is a schematic sectional view of a step of removing a rigid support material.
Fig. 6 1s a schematic sectional view of a step of removing the rigid support
material.
Fig. 7 is a schematic sectional view of a step of removing the rigid support
material.
20 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
25 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).
30 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
fllip-transferring the <chips). -5 WO 2008/ 002790 PCTI US2007/071455 Fig. 15
is a schematic sectional view of a step of picking up the segnented chips.
Fig. 16 is woSekpidbd C sectional view of a step of pickigygnBed7RSa€£9meENt €
chips. Fig. 17 is a schematic sectional view of a step of picking up the
segnented chips. 5 Detailed Description of the Preferred Enbodi nents The

i nvention will now be described by way of preferred enbodi nents. The scope
of the inventi offig. h&\iﬂ/mhﬁmaﬁ;c seotiorlal wiewed a sigp bfigickiny o ithvesepmedthdthipy. e

di scl osed. The ol g venttl on.is conci:r ned }L)\n.tpiﬂa H&}hod of (grodum ng
segnent ed chi ps 15)3 g'friﬁ‘? Flﬁﬁlﬁﬁ?gn L1iew of p Si€B o picking u eesregQFn? BBS- r ound
whi ch includes ®i@l1nisd ichym@ic skticral PiewHES IRP bEPicking Ap itiiHeentad cigpy. ps by at
| east partly cutting the chips in the direction of RI ckness t hereof al ong
t he boundaries of the chlps In the s-eC|f|cat|on for conveni ence, the
surfac® th '-*‘u!i" ption of the grregd Ex peRtarj al to be ground is called
front surface, f ur. 15 1.
Step of formng a né’%hﬁﬁ%lfwulr?&fhé &spﬁegﬁoﬁl ? Eére?%léégeq%b%%élﬁsf |121§§g |rst,

t here is f afthednentianihosiceerpis nat limiedby tht embodamegﬂsdwndrehﬁscldsgd a plurality of

chi ps, an adhesiye solid materjal and a .rig ort .materia ich are
arranged in thi Jhg prrsent IMHF%ISHBF@F‘}GQIW@& TB@ ‘fo%ﬁﬁ'ﬂ uc!'}geﬁe@né‘“??ﬁgtwﬁ@

exenplifi ecbaragrﬁﬁ Ry B HIR SGrTachRE Be &kl ﬁﬁb@éro&id'w}ﬁ@tﬂmﬁéfud&a& biutaRyAdeseni ¢, or
a brittle 2 terial such as quartz, sapphire or glass, that can be
expect@d t ¢hips segmented inte 1@@@@&6@@@3’ at h’ﬂ»“é Rerdly sutting hernbinsrin the dingctiv ofr ound
is partly aLs cal |l ed
Ful T cut - hibkleds B8 b U0 me bR ol 15 B ECRibion ik efi Sl
mat eri al . ‘Etnesm:fat:é thagis @antolbe gedund of @ niateriad tolge @owhidagoditkdfloadeirfate, and aser
scriber. Th Cutti Is effe éfeﬁ%ﬁ(on t he boundaries of the chips and,
usual Iy, fdfGEILgCe iy |%‘é”“’;5ia1§? B #he surface of the material to be
ground When the half-cut is used, the depth of cutting beconmes equal to,
q?ter it RaL off Bfnihk Rilshgsket Ni ckness of the chip. Next, gaps anong the
Chl ps orned- Dby cutting are filled with a | i qui d adhesive. The adhesive may
be any one of tﬂathcunQM@fahhmsSmeinvsmiwefmst M'sifmmedhdamhmetofadhesi ve or
wat er - dlsper a? adhesi The ) SuI EB’? 1ol eas LS a mg heS| e that is
cured by Snd AP & ‘?%f?‘é“ PR PIHS Phepadh P’&“’P% s‘%ﬂg& nt
adhesi ve | suppet @aeridlnatiictbat iafthibdedSn thissortidre mahe/mﬁenmaaeé gﬁtﬁﬁd thételcdnne

hot - mel t adhesive |s the one that | | ted heat | and.
be exemphfied a semiconductor wafer surrl‘x3 as of sﬂPcon or gaﬂmm arsenic, or a brittle

20 material such as quartz, sapphire or glass, that can be expected to be formed in a decreased
thickness. The material to be ground is partly cut (also called "half-cut") or is completely
cut (also called "full-cut") in the direction of thickness thereof on an adhesive support

material. The cutting can be effected by using a diamond blade or a laser scriber. The

e

cutting 1s effected along the boundaries of the chips and, usually, forms a lattice pattern on
25 the surface of the material to be ground. When the half-cut is used, the depth of cutting

becomes equal to, or greater than, the finished thickness of the chip.

Next, gaps among the chips formed by cutting are filled with a liquid adhesive.

The adhesive may be any one of the curable adhesive, solvent adhesive, hot-melt adhesive

or water-dispersing adhesive. The curable adhesive is a liquid adhesive that is cured by
30 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 dispersed in the water, and solidifies as the
wat er vaporizes. As the curable -6 WO 2008/ 002790 PCTI US2007/ 071455

adhesi ve, t{@Bosasope exenplified a one-part heat-cur atﬂ&,@%yﬁ using an
epoxy or an urethane as a base, a two-parts m xed reaction type a %esive

usi ng an epoxy, an urethane or an acrylic as a base, and an ultraviol et
ray-curabl e or electron ray-curabl e adhesive using an acrylic or an epoxy
as a base. abctitetied caabt cadhgificd @,ont-part beat-anrable adkaingl usinigead epoXy orislaber

adhesi ve obtained by dissolving a rubber or el astoner in a solvent. The
adhosi ve f YT Pbatk 3 5Wo-PHI mEGH FBEHN BrR Al SUITEAN PR GBARREAC 0! ¢ ho

mat eri al t corla@ aclie W& basauhd &R Mfttavioldt @5y-curd bl 61l dliroh 2a4efuritle hdiRsive 9i d
support material. In order to uniform the thickness of the adhesive |ayer,

it is desi rePEAACTIAET 10 eRoKY 2 hessi Ve thraselvaniadbeshes, thpresfan beesemelifiadiian
10. 0005cps b afndsivelobraftéi B dRSol9iab s thilter 6 dnbiddiolR il Pebygdiy| gROTENt (€. 0.

10 25C). The viscosity IS neasure n an environment o by using a type
B rotary vidhcoveefilésha{feaut oufulltcatipartions\and surict yuggednensiofithe sdtevial todg X

(rmul tiplier) depending.upon.th rot Qr .shape and. the rotati.onal eed), Mire
concr et el y,grf’\"iréj?@l? @88??%%%“%@%@?@303&9 W@poqﬂlés%?g ‘?rldglitﬂuﬁﬁg‘?bneter

(BM with ahg eficknessviie difesiv® 1afer,dt is Aedicd G kheI@RIhdAbsivehak amis@bsi??o'ic- tis
desired that a storage nodul us of el ast|C|tEy1 of not smaller than 100 MPa is

f
15 possessemabyr than 1E80Qasbeloanit is queedgr seliditistin aayarking cperangBlEd- by t he

cur abl,g ad ' . I . b . [ i.nD an

ovirdDront 25 6 gThjicliey & sl Snhlbholcifol BoCRT WinB SRR o) |

t enmper at ur evisdometes (daloutatelasdeiscosiyl=1(indicatad silo¢)agenubtipdist)ulepefdingalpastheci ty of
not smaller th 10 a | s.possessed,by them.at 50C which is a,tenperature
reached \/\heﬁqg‘ot'ﬁ}gapﬁﬁﬁ‘il%ﬁﬁl’tf“é‘%@??@e ei 6?1'.&?15?%%1?” tlﬁ’]?’@‘:qsgll’ Héﬁé?ﬁ%r@fﬁ’@' gat gri al

to be grounge %%&ﬁ&d%cwb&pmngn @ W6 %T%JNH.Q Hairatichas lﬁl%& gel1 ¥t e

stress applied at the time o grindi ng. e storage nodulus of elasticity
i s a val ue 208&s liriedesingd that @ stpege modelus afglastinitidef, nog smellesittom (90 MPaia frequency

of 1 , a strain,of. 0.04% t.e rature ra rate.of, 5C/,mn.and by usin
an adﬁ%si vepog?esggsbé'r%f SeO?‘éefli%&(??wggf PR tdg?f:ﬂo)y e@(?yrﬂ‘e CILH%b% %‘#’(?Plé{&eynodul 85
of el asti ci {fir @aNc1RES FBAIHE Ret-1hd]t Aifhbdiek i aBChViRAMRNA L ER-BSAhdrt itddudelir ade

name) manufactured by Rheonetrix Co. Further, it is desired that the
adhering fates eolisifiadas neyenab tamperarug ekt is fyrtheredesitadahatalstaragetyaodwusfd is 0.1 to
0.5 N 25 : ' 0. 5 '

it at | oRERp o SrteF s L JoXan s ol sl By Mo SC RRHEL fchitBinnye
surface. Theadddehemnthefbacicairfabe 3 beik ghould aThis écbeciuse ahphiatefisbtowe lghounie  JI S

Z 0237 (A test pi %ce 1of a (\{m dtilh t%f inZ?ii mn Id% (%l'lljt ansda i ls1 Aogt%?st-igghter ed onto a
t est r?loate can be uniformly ground without being distorted by the stress applie e 0
grinding. The storage modulus of elasticity is a value measured in a temperature ramp
mode, a tension mode, a frequency of 1 Hz, a strain of 0.04%, a temperature ramp rate of
5°C/min and by using an adhesive of a sample size 0f 22.7 mm x 10 mm x 50 um. The
storage modulus of elasticity can be measured by using a SOLIDS ANALYZER RSA I
25 (trade name) manufactured by Rheometrix Co. Further, it is desired that the adhering
force of the adhesive layer to the material to be ground is 0.1 to 0.5 N/25 mm and, more
desirably, 0.1 to 0.2 N/25 mm to avoid the infiltration of water and chipping in the step of
grinding the back surface. 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
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. 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 nmm a second by
using a rubber roller of 2.0 Kg. During a period of 20 to 40 mnutes after
press-adhered, the test piece is exfoliated by using a tension tester in a
directi on abo ié80edree speed of 300 30 mma -7 WO 2008/ GgZAR007/071455

PCTI US2007/ 071455 m nute. The to-be-adhered material is a SUS430BA pl ate).
There is no particular Jlimtation on the thickness of the adhesive | ayer
provided it is capable of absorbing ruggedness of the material to be ground
to a suffi cpawe. dhgtocke-adhersidaasterial 1stMéS%gBBAtm@e)- tThierskin oe partielewof is 10 to
150 m and, ke ri round is

| am nat ed é%ﬁ%hémr}ill gﬁe&ﬂ@g&%{)(}@ﬂ%ﬁ g@ygﬁ§%p§5€§%ﬂg g@l‘?/{’afoﬁbgcgrgglgbef ore the

| i qui d adhesggedndss ofthe ethtevial odicigidunidecla sufficiest digmier gpichist, howevet,ithg d

support material has a rigidity |arge .enough to prevent the material to be
gr ound froﬁthWP%‘Pﬁrﬁog‘ﬁ lpﬂ‘é??qhﬁ‘ﬁaB‘iLdﬁ?W?g’p%%tqwﬁﬁack surface thereof and to

conduct the gri Rgl o | [ o ; rial mnust
have a5 fl exural Nr%%gu eﬁét%@%bééﬁ%ﬁ%?@?ng@?ﬁ%@%gt%# {'@Péﬂg‘ E‘g%lh%l ‘gg MPa and,
nmor e pr ef eradidsive layer befioed the hquith adhe2i®e GOdred{or veladifidth dlt fs| deximedathatrtioigids of

elasticity s measur I n..c ance wih JI S H 7406. t hod testing the
bendi ng of SemBnResst foEARIPLsout &b A skt TietndiTom " bendi ng
char act er i s¥drgifig af thtias of geindingihd bddkSuliaéSthdrebNRIING dorfuct 186 BHifdngener al
properties of thernpplastic naterials). As the support materials that can

h
be used, t atheutdiforsion) Roughlysihe suppert ghtssial Iﬁﬂ%télﬁYea"lFo ge’ﬂlfaié’é%lﬁl“ﬁ &6 ns as
acrvyl i 3 : :
y p}gh( %Qa@névgﬁa( A Fnof R tRAk @Mﬁ%ﬂaﬁgﬁrgﬁ@?ﬁot sﬂﬁlléﬁ%{}gir@lﬁ (2100 MPa)

terep al ate 00 MPa), acrylonitril ebut yrene po
apd pol yi niMBa. (Bedtexmrimodulys obdlastiany §linmsuréd i, ©@oplivez)with HE &h1496m (70, 000)

and stainless,ste (18 00,. MPa)~, Nuperal s i t S ar .

Fepr esent at oo & radns iy B bRl EpRed mel SHER 1T Ehefbfnienimgcesses
of fricti onghdingcligasterticd dfepldstiosd, M JI¥ K6dl nGndthel dfaeding gedeas @ropéaizsum
evaporation, sputterijng, q?l ectroplating and etching. A supéoort mat eri al

having a h&dthereplagtismpaterialgs s therwpporhapisatls thahean beaised. shrac ean
coef 151 eNlexGhp Rl B nEXARNNIQCH fRsifOR _cxsm'm@g?pﬁgg&{mﬂaamngeon the

above process tions. Fromthe standpoint of prd . ese properties,
t r anspar end$4G00y!IPelapglyethylens tergphthalater(900WEBs), anrylofitrilgblitadienersiyrenef or curi ng,

t here can bg, 25 i\fi rex {Heqistered. trade ax, quartz
and coni ng.pomer{ﬁb@ﬁ%@sangg(ﬂ%} F#&ﬁﬁhﬁsﬁp‘%é’%"t“ %&?%WQ@OPME% cally 200 to
2,000 m ancilunihehgT@000).and SHinlads e QBONOOINIRA)Q INunferdl®in paddryhedaendi ng upon

the flexural nodulus of elasticit ossessed by the material, . .
representative values. The support%naQer?a may pass tI\{rough the processes of frictional

20 heat at the time of grinding the back surface, vacuum evaporation, sputtering,
electroplating and etching. A support material having a heat resistance, resistance against
chemicals and a low coefficient of thermal expansion is desirably selected depending upon
the above process conditions. From the standpoint of providing these properties,
transparency for easy watching and transmission of radiant rays for curing, there can be

25 exemplified Pyrex (registered trademark), Tempax, quartz and coning. The thickness of
the rigid support material is typically 200 to 2,000 um and, preferably, 500 to 1,000 um
though it may vary depending upon the flexural modulus of elasticity possessed by the
material.

In order to carry out the steps of up to recovering the individual chips through the

30 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 pickup after the back surface of the materi al
to be ground has been ground, it is necessary to renove the rigid support
material. T, eis nolimtation on the nethod b0 the
rigid suppo?t%%rr%{ogiryiggl fromthe adhesive |layer and the Crg(:tlziﬁzg\*ﬁ@fﬁﬁv\o

2008/ 002790 PCT/ US2007/071455 to be ground, it is convenient if the
adhesive solid material and the rigid support material are joined together
vi a an exf obibagromnd,itigeonvehient if tieowdbesiiersetid mamtial dud thefigildisappostrmdteryadr i s the

one that deconposes en. it is..i rsed.i.n a chenical, sol.yti.on or .when it is
imparted W't ﬁ}%k?ﬁ% FH‘&|”§E‘$"H§F‘E@%‘?§CH lﬁgorﬁ’gﬁ'ie%l?a?#Preéhqliﬁil?lbwyﬁ 1¥\ﬂ1€a | aser
beam 5 Congieahdtdycodfposdsivire itie iftedséd MAwheMickyolatioher Wash N npafted he
material to be ground having a plurality of chips, adhesive solid materi al
and rigid sWilp#texteraalstimylus sughyashgu@r irmdiation withdgdaser leaer ring to, for
exanple, Fig. 2, i.al r = : oundari es
of thegchi ps to cﬁﬁéﬁ%ﬁ%@@ég ie\%ﬁgpwgﬁf%@ tpgiagr%% %%ggg%te&mgﬁﬁ bg l'iquid
adhesi ve I1growmgdnying2 plirhlity af bleps, wdhesie oolid inateriwtaad rigld suppdremgtedaind 13 i s
arranged to be %ﬁgﬁ@ed to the exfoliation layer 11 on the rigid support
material 10*T24H SO are stuck together by being pressed from one side
or from both si deferrifigtos forickarhple, Fizr2, afatdrial @R Eroudda 3hatiacioidae | ayers,
the lam nate is preyented from possessing a uniformthickness. Therefore,
the materi lﬁlunéfﬁl% ef e 6@%@@%&?’&%@%@%& §hips ispip-epatsd vath ariquid edhesive t he
infiltypatio t Wi acilD 1 bt el 1 hat the
i cki'Sg | s mnTuor o Hese 12 B meIRRAR, b Bol i Y & pradact o B 8 2 The
ri gi d suppotht exfalisgtionddyet 0! om thegigiksuppord geteniel 10y mxdi thh évasiiesstick eogether bihe

i quid adhesi.ve 12 is cured .or solidfied. \We for. .example, the rigid
suppor t mat STEReSe fremigng dEer Gombeity s Herait sl PRl G bRl 10
i's the one ljas, tele@iattyis peivaided fromPossesthov doiforth thickbicsd. Elhefe®ts, thé he
adhesive 12 is cured by 20 irradiating the rigid support, nmaterial 10 with

ul travi ol et MpEYR 19 pogroppel L eaqaotde uniery ground, 1o greyeqtribs hftratiopgsthe pifer e i s
produged a jhaiBeRadeR (R8s, lifls fibGred that the WREGHE & BEnd¥@leli 1 WcuuOr ti ONS (street
portions) of the material to be ground 13 is conpletely filled with the
adhesi ve 12. FurAftesthe matemal dhbaground | Liandrthe vgid supportrpatendl 40 areptisl gr ound nmay
be fully cut 5 : I: b [ ex l e, the
mat eri al tow%eet;'regrv gautﬁégﬁmsexl?’ gx‘?‘a’&h%ﬁ?ug@ %%Sﬁ%}i%%sﬁu%g%g S%ﬁ&(ﬂ;i??é m%nr’?%}) and is
fully cut bykampleDthe cigei sugporematerisiafles aglabh@ipperemudteeidl dndrthe Adhesitialaferddt ti ng.

Thereafter,. the terial to.be ground fixed . onto the s ort. materjal is
1s the ong%at cures by being 1rr%d1ated with ultraviolet rays, the adﬁ&?ve 12 1s cured Ly

20 irradiating the rigid support material 10 with ultraviolet rays from the side of the back
surface thereof. Thus, there is produced a laminate shown in Fig. 3 in which the half-cut
portions (street portions) of the material to be ground 13 is completely filled with the
adhesive 12.

Further, through not illustrated, the material to be ground may be fully cut. To

25 fully cut the material to be ground, for example, the material to be ground is fixed onto the
adhesive support material and is fully cut by using dicing means same as the one used for
the half-cutting. Thereafter, the material to be ground fixed onto the support material is
spin-coated with the liquid adhesive thereby to form the laminate in quite the same manner
as described above. After the laminate is formed, the adhesive support material is

30 exfoliated, followed by the next step of grinding the back surface.



spin-coated wth the Iiquid adhesive thereby to formthe lamnate in quite
the sane manner as described above. After the lamnate is fornmed, the
adhesive support material is 30 exfoliated, followed by the next step of
grindi ng t ReoBagleesos face. -9 WO 2008/ 002790 PCT/ US%OH(%?I#‘L&{?M%SS Step of
grinding the back surface The | am nate obtained as descri ove Is fixed
to a grinder and is ground on its back surface fromthe side of the back
surface of the material to be ground 13 of the I|amnate down to a thickness
cor r espondiZadtepoofigmnmduieg : aehal f - cut portlons ther eby to 5 obtain

segnented chi ps “shown isn_Fi Str Ol‘tl

nei ghbor i ng a‘kg%a[n?’ﬁa%ﬁgggleggs deg b‘% aP?Veds E‘%E‘Zponl"ltr%r ef or e,
even the sebgaema.dc frbin[tke sité ofthb bk saﬁne@ftﬁeahatmdwdwgodﬁ@m fhé - cut
portions are prevented from bei ng danaged t he cont act arang;Whe chi ps or

are preventi@gnptedampiopiteknesyronesponding & thf’éll?’ﬁbioﬁﬁlethﬁkf‘cm pfirdons ihgseipt to
material T | ed chips
T3 Chave begu fgtheRiBRAs 17N RO ind % 12, SEERYEHoR hibnd HE noBATRRL 1S, ot
the exfol i atgoentédghips 18] aredilieh avithdireadhbuive H. s’Ehntafms, even thessegmendetcngros es

when it is | S n_or rted with an
ext ernal stf |f%11??11e%1 a%&fc ﬁa@sh%ﬁlegtd%ﬁ)ghai&# Iga?saﬂe BW‘W eci]{‘rgm%gggrda AMIECOam  As
the exfol i ahé amtdcayraong thathige 6P pReentetPBom fildpihgr adi ation with a | aser

beam there can be exenplified a |light-heat conversion | ayer. The

l'i ght-heat conversion |ayer contalns a |l ight absorber and a pyrolytic

r esi n10 Radidanttenefgemovise hegigid sunpatanatesal | i ght - heat conversion layer in the

formof a | aser verted

i pto heat ener gﬁl ﬁa?g{?%ﬁl m/ligg%jﬁggg%e@p%%ﬁgg{egg&ﬂ%%?g@ e Qvate t he
t enper at ur éomﬁedtl:iy@ﬂnldgigtthmwk sodaoee Atsis wnsida;edrthat Tecexfaingtien biyer d if theal | y
reaches a pyr tic re of the p |c resi,n component)
inthe lig ths %ﬁi‘?eﬁqlgﬁ% #’8?}85’0538 ‘5&‘5“{ et Hh?'l%lné gﬁ?ﬁﬁ%‘ Byrol ysis.
Gases genergicad: i igpdredivith Dydx@drvdl s6mhlas fichas Héutﬂlg ot BY@latib WitS)lasen t he

| i ght-heat conversion |ayer which, therefore, is divided into two; i.e., 25

t he rlléjld él?B‘Bort mat eri al and the material to be ground are separated from

each other.  Thed th@@ifgﬂ&ﬁ)‘ﬂﬁ% Jia?dJcB FnpGR2s yﬁ&ﬂtﬁ ‘f'a!t%ﬂﬂmﬁﬁ%&)‘b

wavel ength that 1's use ant e erg ore ere can e usual |y
used a | aseherbeambeodxemphifivdh tgligtheatofon@sion blyeIQClt]ﬁ hght-h@bcmweﬂsmhyayet her ef or e,

h b d YAG | h h f f 1064
e A T N

heat conversion layer in the form of a laser beam is absorbed by the light absorber and is

20 converted into heat energy. Heat energy that is generated works to rapidly elevate the
temperature of the light-heat conversion layer. The temperature finally reaches a pyrolytic
temperature of the pyrolytic resin (organic component) in the light-heat conversion layer,

( and the resin undergoes the pyrolysis. Gases generated due to the pyrolysis forms a void
layer (voids) in the light-heat conversion layer which, therefore, is divided into two; i.¢.,

25 the rigid support material and the material to be ground are separated from each other.

The light absorber is for absorbing radiant energy of a wavelength that is used. As
radiant energy, therefore, there can be usually used a laser beam of a wavelength of 300 to
2000 nm. Concretely, therefore, there can be used a YAG laser that generates light of a
wavelength of 1064 nm, a double harmonic YAG laser of a wavelength of 532 nm, and a

30 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 |ight
absorber, there can be used a fine particulate netal powder such as of
carbon bl ack, graphite, iron, alumnum copper, nickel, cobalt, manganese,
chrom um z lurium a netal oxide powder such I titani um
oxi de; or a ge c?r()bgbpl gnent such as of aromatic diam noﬁﬁréﬁggfup”ﬂ?%

2008/ 002790 PCTf US20071071455 conpl ex, aliphatic diam ne netal conpl ex,
aromatic dithiol nmetal conplex, mercaptophenol netal conplex, squalirium

conpound,  Cyaiplexe alihatié alaguﬂmﬁétﬂrcom?&&hmman@mﬁxnuﬁwalréaﬁlb% napht hoqui none
coloring matter or anthraqui none co matter, though it may be sel ected

dependi ng UP&KaRtpRNC \f%qt‘élr?a?’ﬁleéf S%lﬁlgl%gfm%%wam%ﬁdmwnﬁt@hw@m
absor bers, rn%qnmeﬁ% titRod tﬂthE&l ﬂﬁ%%a&é%ﬁ?ﬂércgﬁ e

bl ack signifti rs e ex ation | S necessar fnf or
exfol i ati ngit triag bba@e:tenbdeecncmg ufondhe waveteagthaxf € lasiet hearnadAalnng thedighy from t he
suppor to acGf rate t e se The conce tIO. of. t he

| i ght bsor%é?r%Frﬁ ctaﬁb fi a E B’n‘{?gﬁgahﬁ 1s£§%atus%§r 95B§? ok EI‘%‘ %ﬂtlH’g upon
the kind oflolves thd g&iéhaabﬁwrbeawmcﬁ @rméssztrymteuf&;)amog the Besepadtériatkfter and the 10
degree of djspersian, IS uaIIy, 5to 70% by volune in the case of

general |y Rt 2athaa lb’%fr?nﬁlg& “HQ‘?/F‘WQ"%WI ’@Iaé"‘%‘?rﬂ‘é thy SeRYBLRN. 5 t 0 about

500 nm Wen th t ner at ed
byt ho 11 gnt - hopmeeaRCRRIGGA Jraft idht BTGP hoAd AV LDy iR VPO

t he pyrol yt depending mpon\nkﬂalnnd hEthe tipltarbsorberj form (et of tEIpatticiesand e, on t he

ot her hand ¢ GOy er S| el ofannot be 15.favopably forned
causi nlg def%@P%Ofd H?‘f%lgl on fsbu {%rsq?gb re VORRER" %ecaﬁe%%%eﬁg[%sed as the

junction | asaployedl carbdiybiadk Abligg aﬁhﬁdwﬁe oﬂﬁfobﬁﬁtokﬂbaﬁ%mhﬁi Waenhed i n too
| arge anpunts cayses a ert&aé] g n the transm ssion of ultraviolet rays for
t

curing the $BRSYIAYRN 1S\iFa ¢ohums; heatgansratedby;the lighttheatcopyesiopn net i on

layer, therg{QhienotlbRen ﬁﬁ‘ﬁ&@ﬁtf@ﬁde@@zﬁb&ﬁh&h@ﬁﬁolﬁb%rﬂ Whin € chlefBdtiohhan 60%
by volunme. Fromthe standpoint of decreasi n% the 20 exfoliation force at the

time of renexepedy 70¥ebysiobpnn, on thetathar dandthedight-heat ponvarsiontlnysm coanohbe r adi ant
ener gy sand f&%r%l?\f?@eg'}gusﬁrg]d }f‘%ﬁ@e {]he&&?t dtﬁ’é}tl )J% atWﬁ&%@%cﬁ{c%a I"‘i&\rqe“%hgu“ ng

t he gri nding, s carb I'S contalne
| i ght - heat thefjuretisi laperlisy BV-curgblaadhasio) mhrboﬁ bmek that 6 A8eday toolargranmanis nor e

desirably, in an anmount. of 35 to .55% vol une, 25.As th rolytic resin,
Cher e oan’ bEvERaBHEHe g D aRaTRRSR ol Y ede T b eshve. (g fre

cel lul ose aget@lMie kiR hbdll SR Junmhmlefe RiRdreforkOlhY iinoMht d?lé&ﬂsa@bxaclpol yvi nyl
acetal, polycarbonate, polyurethane, polyester, poI yort hoester, polyacetal,
pol yvi nyI ashevldaiot be larger than 60% by volume. From the standpomt of decreasing the’
20 exfoliation force at the time of removing the support material after the irradiation with
radiant energy and of preventing the wear of the light-heat conversion layer during the
grinding, it is desired that the carbon black is contained in the light-heat converston layer
in an amount of 20 to 60% by volume and, more desirably, in an amount of 35 to 55% by
volume.
25 As the pyrolytic resin, there can be exemplified gelatin, cellulose, cellulose ester
(e.g., cellulose acetate, nitrocellulose), polyphenol, polyvinyl butyral, polyviny! acetal,
polycarbonate, polyurethane, polyester, polyorthoester, polyacetal, polyvinyl alcohol,
polyvinyl pyrrolidone, copolymer of vinylidene chloride and acrylonitrile,
poly(meth)acrylate, polyvinyl chioride, and block copolymer containing silicone resin
30 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, copol ynmer of vinylidene chloride and acrylonitrile,
poly(net h)acryl ate, polyvinyl chloride, and bl ock copol yner containing
silicone resin 30 and/or pol yurethane unit, which can be used in one kind
or in two o BgasBodonds being m xed together. -11 WO 2Q0§nf0788 455

PCTI US2007/ 071455 The exfoliation |ayer may, for exanple, be the one that
acts upon being heated. As the above material, there can be used a pol yner
that nmelts when heated. Wien grinding the back surface, however, the
materi al to be Fhoexfdlidtiondétee mapcat edmpls, botheivogthatacts pondisingthed®d Asie t o
the heat by friction.. Theref there should be use p ner.having a 5
mel ting po?(hr]etabﬁ?égﬁlg{rgn?lhg%{et%ag 'ng%e\gea R?i’f’ﬁ%%’éo i 3’?’8‘? 8?3‘%?%e I %81& used
par af fi n wahe backinafaeehosieatr theenatéia) toftRtgralndtisioherclardp tovebout S@foeSi Nne wax,
castor wax,_ candelilla wax ol efin wax, polyethylene oxi de wax, ketone

g . Poly.
wax and fatbgutd8iCdugtodle haatby fichion.; Reerefate; hereshpeld be ageska pphymgdiayinge of a
materiql t 'r%ﬁic | hHVESSR d TN ' e above
materi%l nalﬂfletltt) : ?’E%@E&%ﬁg‘?%n orag%hid(?ﬂf)%feg;hﬁer s%nquﬁlgéﬁdr%ﬁnfgﬂbrgani c
sol vent suakicmerysthldioh siax gretrolhom earm@iitevad) ecresifiovag tcasior waxy eandekillaofaxa

material tha cts _upgn I ng L mers in ac ) cal. . solution, the rigid
suppor t natpgtyf)%??mé’f%uf‘gy%gﬁgn ATl g%ﬁ‘beo‘?’?x eigtqu 3gid p 'Eﬁ%r’ttget he

chem cal sekfslih@dh lagerRedyBRahRlelof h Aiagdtial thAEac<liRini RIngGM A8 in a BRYBMET , MRY
not be necessari Ii( used when the adhesive formng the adhesive |layer is the
one of t he spigtiomelhe abgve makerighmayshe, frs exsrapleatorganicpalymaer solubleri ap sol vent .

Fi gs. to bt . j ri.gl.d
support | maraebic.PRREnE BY GO bR, WiktnZh BT ok BIBEL P WY B g on
a( ring framets ipor seing mmmerstdaid aghemivel syhuiondhes rigidaopponf mattdal Ishotildhbe £ by usi ng

aroller 16. It is desired.that th Oinitial adhering. force of the first
adhesi ve sHSEMS i‘iPpPg%t?la?g'agPednw ﬁm%wafrsé’!@’é’e OPW?% ﬂHP d surface of
the | anmi nate, s@htbabliitha lhpm] Hdkleeer MePIGIHe@@chirily usbdWheh®e slBbdide Of f at
the time of caonveyance or exfoliati n%ﬁt he rigid support material 10. The

|

adher i ng f dpraung the aghespe Jayerisdauoneptithe hodumsiltingfree o it therone thyt dsplgegy (A

t est ﬁ)%')ece aQbn@ntM dth of 25 mmis cut and is press-adhered onto a test
plate by causing it to undergo a round trip at a speed of 25 5 mm a second
by using a rubb&igsr bid &illustfat@pocedyresofi therstppa opremosthgalie @gid sappd@t ni nut es
after press-agdh red, the test piece is exfoliated by using a tension tester
in a directt®¥f 180 at a speed of 300 30 mma ninute. The material to be

adhered is a SUR4ESEMAL to Fig. 5, a first adhesive sheet 14 mounted on a ring frame 15 is

laminated on the ground surface of the laminate by using a roller 16. It is desired that the

20 initial adhering force of the first adhesive sheet 14 is 0.2 to 2.0 N/cm with respect to the
ground surface of the laminate, so that the laminate (segmented chip) will not split off at
the time of conveyance or exfoliating the rigid support material 10. 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

25 5 mm a second by 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 minute. The material to be adhered is a SUS430BA
plate). Though there is no particular limitation, the thickness of the first adhesive sheet 14
is typically 10 to 200 pum. Itis desired that the first adhesive sheet 14 has a tensile

30 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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plate). Though there is no particular limtation, the thickness of the first
adhesi ve sheet 14 is typically 10 to 200 m It is desired that the first
adhesi ve sheet 14 has a tensile 30 strength of not smaller than 10 N cm and

an el ongat i @Qp pRf§LYs age at breaking point of not snmallgs Tn?ﬁ@d’uo?ﬂg 0SO as
to wthstand the transit, expansion and breakage. The ten strength and

the el ongati on percentage at breaking point are values neasured in -12 WO
2008/ 002790 PCT/ US2007/ 071455 conpliance with the JIS Z 0237 (a test piece
of a wi dth minphéncewithsthe liS Z028 7(u kdsepiedzyof awddth@f a5 hmm & dueaddomilled bat a speed

of about 5 mm a second maji ntai ni | St ance bet.ween I ndi cators of 50
nm to neastl® attﬁlégcl%eé@rﬁtr'?os%?‘g?%g’ﬂ%oﬂmﬁ‘ta sPandp )mu%sa%}ﬁt@n BteMadhesi ve
sheet, therge gditaldes $fF0Gnd, Hirhkire HRE64d andicnBRtion 4t breaRinBRrAd ﬁsh?dil y desired
i f the 5 first adhesive sheet 14 has such a property that the adhesive force

t her eof dectibgsdeshegighere caebe ysed g stipky shrgte Fythergt is rPB’ftlﬁglaﬂTHéS“feFl ifsthe adhesi ve
sheet will B¢ ARSGS §H€é1 1|45ﬁta§§u’_c|:h o} Cpﬂr?}"ﬁg@%r khat fhe a&l'ﬂ%w@%x@@ﬂ%&%f ?@crea-gésadb%ﬂer St ep”

(step of flip-transplanting t appearing | ater erring next to
Fig. 6, thectavpteexrdhbstooulont thetfiret athessie sheth @sll bedsshrlbdd 1atér fidewmd int o t he
ring frame 15 is pl.ac on eat..17 and theret

adsor pti on. tﬁ? Parfl%rgpki‘bﬁﬁéaé’isgcéé P hé‘?eptorﬁeh%H?@B@Et‘%ﬁ‘c‘)&'?ﬁé‘%%“%I aﬁ‘?‘ye i s made
of a porous net defatignds toFigi 61RY Rehirt¥e Ahered oﬁt@&l@d‘ﬁ@ﬁa&@ﬁvé dmakt UTRefli I st
adhesive sheet 14 is fixed onto the bed seat 17 adsorption by suction

from a sourt@dhemngsfametis plpced eng bedseptoldand i %ﬁurﬁ%ﬁwreé@\bx adgpepsion | It ig s
desirqg t haaes&{marte@s ceﬂasemé befpiee g:ﬂ&@f& fo%s&?eta?g éhhm% atgﬁ%gpd ate is

wi der than at ast e outer SI on 0 rou
Ref erri ng nmstal argefainggs and ﬂ@ktherf‘naladbaswwhm 126 ﬁ:@d gntoehe lﬁedcsmttlﬁéoyback

surface side of .. the rj.qi supR ort al, 10 to,activat.e.the exfql.iation
| ayer 11. W?S%my%byewggq %?Iin(%s u‘icﬁ)}ga%Tiucieg p’éFs?‘F%}?tcatﬁ‘ig @&ﬂ\‘f%rrs ‘iéoﬁ% 1Igayer,
t he ext er nadesiséd tﬁulthleareé)oﬂﬁsﬁ@dmmmew@y18@f:{he®3d pRtd igseder BRam whitch is,
t hen, converted i nto heat energ Due to the converted energy, the

exfol iatiort F&Vﬁexi@spgoﬁg@ms‘g& hipgd3l- t he rigid support material 10 and
th 20
e adResive lie@éfﬁﬁ%ﬂ&t?cf Sﬂféﬂfcﬂi&f&uﬁﬁl% %ﬂgﬂ%ﬁfthe%k?ﬁfh&@khe f dheS| Ve

Fig. 8 the rigid support maerla. IS ex upwar d
| ayer 12 i sthexipidsuphoranetetisldfdo agiivalstthd exdaliation 1aatm Hat\&!hw thi exﬂuhatgmound

sur e (ST 6 G0y 0. BER Gl RuROAA Al b PR REL ¢
fornmed by usiasgbeant hbithdglthen, cinyeddintadieatner@n! Bt ad the tonvieRte® era@e thet he
cxernal st UILAS, 70.0 i FgSemicsl LaErt o Sselug (e paldl v on
be 20 layer 12 are separated from each other. Referring next to Fig. 8, the rigid support material
is exfoliated upward. Thus, the adhesive layer 12 is exposed, and there is obtained a
laminate with the ground surface (segmented chips 13') of the material to be ground in
contact with the first adhesive sheet 14.
Further, the exfoliation layer 11 can be formed by using a chemically dissolving
25 material. In this case, the external stimulus 20 is a chemical agent which dissolves the
exfoliation layer 11 causing the rigid support material 10 and the adhesive layer 12 to be
separated away from each other. As the chemical agent, there can be used such a solvent
as alcohol or ketone. The exfoliation layer 11 may be a polymer material that can be
dissolved in the above solvent. When the exfoliation layer 11 is chemically dissolving, it
30 is desired 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 alcohol or ketone. The exfoliation layer 11 may be a
pol ymer material that can be dissolved in the above solvent. \Wen the

exfoliati onwg zopg0023de i s chemcally dissolving, it 30 is pgegistedoiihat the
rigid support material 10 permts the chem cal agent to perneate through so
as to accelerate the dissolution of the exfoliation layer 11 and is, for
exanple, formed by using a porous material such as a porous stainless steel

or a porous gl aEurther,jthe wﬁ)b@@a/lmg?b@nﬂ@fpmsﬂdwmmgmt melting imaferial he
exfoliatiog,} ti In this
case, the 2‘3‘«“2‘“‘?&% Jcﬂe ggﬂ‘%‘gﬁ hsgé?gstlbﬁgx%ﬁg ¥ olr%1 glﬁg‘?&@fl |é nel ted
by heat, amtlthblmgldraupp@t't mampelramdnh& aﬂhbsiire lapat 12hes adtrated\fmni mphlothl-ﬁ Ase
separated fr meach ot h ltin teria e can be used
a | ow nel t tEJepEmeiing ms, e”ﬁlﬁ ec q[:'va M&%lé‘ﬁgp eﬁ%ra%wﬁ’éelﬁ?rﬁ’g mat eri al
i's thes one hbﬁ&!er&ﬁé\hdmt-ﬁﬂwiﬁgﬂﬂatéﬂi@ 1shﬁ§bnd thatldaR witheBndthe hedtiin heR@ploie back
surface. Wien it is attenpted to forcibly exfoliate the adhesive |ayer 12

parti cul ar Bynding the bagksurfgker e t he chi ps have such a high aspect ratio that
the depth of th hﬁﬁ?%t}&&%t&d%%rmﬁl{r‘ﬁifﬁl}%&'{he%ﬁ’é%%ﬁ e'r§2 g 18&1% g than 100

m the adhesive yer der goes regati In a state
where the aaﬁee’dlevethcshlpehavmsnch mmghaﬂ:eatratpmmt tbcldeptlh nf thedteeetprom event the
adhesi ve | % from b | ef ducted t "transfer step”

t h
(step ?G‘{tlg‘a%?? ﬁ’&’l‘a]ﬁ‘ﬁé er 1%1 dg?(%“ff’glalﬁS lawad%fg%é*%& ed chips" as

descriped QgkB¥ktioft bre-Ekm fila tdte thé&ttl?eoadﬁésnfé i Pe‘f@ R ASREM JoRGorks N GREPS) 15
The | am nate i ncluding the se%rmante chips 13" fromwhich the rigid support

mat eri al i 40 prewient ghe sdbesitieyes dropnbasng a8, there ate condected tbe Stransfer itﬂp" (Sﬁep(ed by

1ot ans o D PR 6" R U BRLAL e Mt SOSRY SUERABRL B

prepared a cylindrical bed seat 21 having a flat surface of a si ze | ar ger

t han t he SIM&rﬂ{sfe&b@pkmdﬁI@naﬂd‘exﬁﬂgﬂ_w@@l ng the grinding surface of the

| am nate. 20 Referrlng to Fi g rlgg frame 15 pl aci ng t he above
| ani nkt e t her eod ?Wﬁt@@d&gth? ?Fémémeii ps Ehfrogewhigh the rgid supppdr 1 i ng next

to Fig. 10matté}i%1 {s! r&ﬂovédqgﬁdhjcﬁed' onto/the Tﬁ'rs?%l‘legwe El‘rb%hﬁtj AN By B2 rnddHaniil1s! €ast

t he upper surface of the ring frane becones 1 ower than the~ upper surface
of the bed aaéastsumctecrmethetr@m@r Stelpéstep ofstillpa@hQéMg ﬁ@aahlps)las @ownptaﬁlgsd and

(1o SRR BB h st RN 3 Ty B 1,7
the adhesi \@gtralfythd 8izebf thB tanhifate Bad @cbﬂlpmﬂn@ gleagrfrﬁiﬂg%brfg& of/@h?e laminate.
20 Referring to Fig. 9, the ring frame 15 placing the above laminate thereon is mounted on
the cylindrical bed seat 21. Referring next to Fig. 10, the ring flame 15 1s vertically
pushed down so that at least the upper surface of the ring frame 15 becomes lower than the
( upper surface of the bed seat 21. Therefore, the first adhesive seat 14 is expanded, and the
laminated portion only is protruded.
25 In this state as shown in Fig. 11, a second adhesive sheet 23 mounted on a ring
frame 24 is laminated on the adhesive layer 12 of the laminate by using a roller 22. As
described above, the laminated portion only is protruding on the cylindrical bed seat 21.
Therefore, the adhering surfaces of the first adhesive sheet 14 and of the second adhesive
sheet 23 are avoided from coming in direct contact with each other.
30 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 easily

exfoliated in the "transfer step” (step of flip transfer). For this purpose, the adhering force
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descri bed above, the |Iam nated portion only is protruding on the cylindrical
bed seat 21. Therefore, the adhering surfaces of the first adhesive sheet
14 and of the second adhesive sheet 23 are avoided fromcomng in direct
contact w tyo9amhosbder. 30 Next, the lami nate is transfgiggdooro71455
(flip-transtferred) fromthe first adhesive sheet 14 onto the second
adhesi ve sheet 23. In this case, the first adhesive sheet 14 can be easily
exfoliated in the "transfer step” (step of flip transfer). For this purpose,
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dh | | dh f
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first adhesive s 14 has s a nature that hering force thereof
decr eases vﬂdbﬁﬁlvwmwﬂﬂd@aeww poautdtbatohe sthegnglforcefthereofidserasedivdsi ve sheet
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can be easi dd}leﬂmg/\bfdedt thﬁ@lmdlffltrragsn dmambeﬂlevuftehfoamm@qhehgﬂl supﬁdrfmhtuﬁallo at

the tine vvhenlt |st bee ol i.at ed. ér xt ernal stimnulus bhe heat or
light, and b pdioEing asee 48 b eaHy defire lwm@hrt%‘@“%erh@wrﬁﬂ SHpp
decregges WAL tirhe wﬁerplws%@ b@h‘xfohdt&htTHUexﬂ:%?ﬂ st1rHulu§H1a§‘ﬁ@ﬁ§it \Sfahgﬁ apdi ch the
adhering force can decr eased foam ng upon bei ng heated. As the known

phot o- cur abtheresen bekn}sed peedhesive h%w Ch,dw aghermgdarse dedreases hen it iStcerelde N4000

Seri es manuf
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Nitto Denk@oﬁlbemgméz&ed whethe mmp&ﬁﬁ@cmmlabﬁcﬂcyaﬁmmheee e‘dﬂ&ﬁtexblﬁpliﬁeﬁd as the
of the bed s (de a gl ass

first adh t | t 2
olr r f heal i ES Hiesl%iaw@ﬂot g%lmgﬁr“%fg%twél’y PUgdomp %“E‘f‘ﬁe %‘?LI Ad&‘Flf br @F’ﬁ\{ second
adhesijge s hﬁﬁ{ufa%%ub@b)aﬁmk% D&k dolQnd EEpR&HE Y SERQ ma%ﬁfa{cairé@tsy Rt

b0
external stinulation is inparted, as required, as shown in 12 to

| over the H@iﬁf@ﬁondim)ﬁ’d@ﬂ@ie phieto-qurable adhesieassheet is heedtas the. ﬁl’Ne%thSIWnen t he
di st t adh
0 Stance | SabOchRRAR PERI P TR AO0ENfs el 151 20t vo

13 due to aultafiblerrepce in the adhering forces between the first adhesive

I petranai er 1D TG [ B ki apiee e At 741y “ABFELOND e e

20 roller 22, external stimulation 25 is imparted, as required, as shown in Fig. 12 to lower the

adhering force of the first adhesive sheet 14. Next, when the distance is increased between
the ring frames 15 and 24, the first adhesive sheet 14 is exfoliated and the flip transfer
takes place as shown in Fig. 13 due to a difference in the adhering forces between the first
adhesive sheet 14 and the second adhesive sheet 23.

25 In conducting the flip-transfer, it is desired that the adhering force of the second
adhesive sheet 23 relative to the adhesive layer 12 is not smaller than two times as great as
the adhering force of the first adhesive sheet 14 relative to the surface that is to be ground,
and is not smaller than 2.0 N/cm. Hereg, 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-

30 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-

-15-



adhesive sheet 23 relative to the adhesive layer 12 is not smaller than two
times as great as the adhering force of the first adhesive sheet 14
relative to the surface that is to be ground, and is not snmaller than 2.0
Ncm Hereyy ring force is a value neasured in c h the AS
Z 0237 (A tes%ﬁ%’?dgzéeﬁ of a wdth of 25 mmis cut and is g’@dﬁ@gﬁ’%&er ed onto
a test plate by causing it to undergo a round trip at a speed of 5 Mmma
second by using a rubber roller of 2.0 Kg. During a period of 20 to 40

m nut es af adhergal;, éeest j:ﬁzcé/\@p%@l@&b@(lﬂﬁ@@tdﬁﬁiﬁh WSRO dircbdmbof EBdRar £speed he t est
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of 300 30°hA9%E AP AR & MimKe ?%%'Bélea?@h@fﬁéammﬁbﬁﬂém% BAQI®RI30BA pl ate). 5.
Step of nicking up the segnented chips 5 The ring franme 24 on which the

| am nate exp f segnented chip 13') has been placed
by a pi cku)S §é Aol m QIQHQEL %a%‘&ip')gi ing table of the pickup device, and a
uni f ordm t ensi onThsrmgfreﬁe Qd oh h&mﬂﬂh@hdumllé”le@bm&g ﬂi&@d&uxﬂ&utf@cee(mgmdtedt

Sinply spea a dou sha i ndr shown in
Fig. 15 is h‘ﬁgg{)#l %%BiW?Hg%g%lgquplf’fé ? ﬂ@géag;i ve sheet
23, so thaljedcd!Rhd Q[lﬂi‘f(;l‘gl feRdis e@c@&bﬁ tRkeédi a8RGRRGh&H RS éé&aaﬁ&‘ﬁ?ﬂ 23. Here,
t he adhesive Iayer too, is sinultaneously expanded. Therefore, the

di stance i ﬁ@nela@@kmmgougheumbﬂdml yeg mergber 24rad shewsindiig 154% med
bet th T Kk t
etween i1 upgtfﬁér%gd ﬁ{yﬂ% eéﬁ'&aﬁt?gfsith% E§coﬁ&i£'cﬁ%§1¥g sl{ EE2, Is%ﬁx&t nl%formma es i

easy to pi segmen at w er and to
recogif ze t&dsmncabtbpnﬂmssetmrdmlhedm sheet@d. Head, tHehdhSoedngr d2hesiive sheet 23 is
not brokenwhnlt s 15 exp e the a i cati on of a uniform.tension,

e o Gost SERTRRSRSh rRPRED A SERES el TRB BRSO MeSRERPUSLRBhgt h of
not smal | er3t Ehﬁi@a%@a%/fﬁﬂéﬂ%t\ﬁ&n%@d%@ﬁ%ﬁt@@clﬁﬁd’ CEaPGe a@{esw’@'l@%l‘l?grﬂi’@ nt of
not smaller fhan 200% The above val Ues are neasured in conmpliance with the

JI'S Z 0237 nq%se& i6sasy |50 pisk upthessegmemtad etips thatiwillibs desrribedhletqsand todreenenizsi ng a

tensile t I &k p st ance
bet ween thgﬁci nop }géasftgorng o (grd%&h ﬁgﬁ) ygecg}d%é%ﬁsﬁg&? %@1:1 oagd 8&% e'i'flonal’gatl on at
br eakifg) . ekpdnded by]@xe rappdicah(m &1 Qunifodin tensipinck isplekiosnl thhtsthdaseoagmdhegwd he

position of,th ment ed, c i fromthe
back surt ackée Fybenrep il Swensibal S8 Noee dnandipBu st By CRRERGR L RAVEE Bip i n
26. Ref err ippgkin gpﬁhﬁof Aotsrlahlér thdH 20033’ TheSabBUEvedisks uRe rﬁé’asuféﬂh@@mﬁplﬁﬁéé et 27
havi ng an adsor function. To accelerate the formati on of gap 25 between

t he segnentv@ﬂlthm@ 102374 p test piecenfitawidtheof| 1 yam isiopt and pylled u yping @ tankide. t he

:) ?dlt EZ g];“ p ‘éf:S kﬂe@d 8F atills GRda Qécoﬁﬁ]ﬁlaﬁl&?rﬁgg HRisBhPe Bhwha ROHMcatofs e Si ze

20 50 mm, to measure the load and elongation at breaking).

Referring next to Fig. 16, a pickup tool is brought to the position of the chip, and
the segmented chip 13' is knocked up from the back surface side of the second adhesive
( sheet 23 by using a knock-up pin 26. Referring to Fig. 17, the chip 13'is picked up by

using a collet 27 having an adsorbing function. To accelerate the formation of gap

25 between the segmented chip 13" and the adhesive layer 12, it is desired that the radius of
curvature at the end of the knock-up pin 26 is equal to the size of the chip that is
segmented or is so small as will not damage the chip or the second adhesive sheet 23,
Further, to easily pick up the chip, it is desired that the adhering force of the adhesive layer
12 relative to the material to be ground is 0.1 to 0.5 N/25 mm and, more preferably, 0.1 to

30 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 pick up the chip, it is desired that the '
adhering force of the adhesive layer 12 relative to the material to be

ground is N 25 mm and, nore preferably, 0.1 25 mm
The adheri %&?03&30279?'5 a val ue neasured in conpliance w ﬁT’?]gﬁogy%éd 0237 (A

test piece of a wdth of 25 mMmis cut and is press-adhered onto a test plate
by causing it to undergo a round trip at a speed of 5 mma second by using

a_rubber 1 @huting o péric 6 2630 40 iR 2P BHA0ARH RETIHAART BRIAES skl ng

period of 20 to 40 m nutes after press-adhered, the test piece is peeled by
using a t émsipptestesin adirdcHomoli80@etd spaedof 3080 Hrmm aspiowte. Jhe 3oeeriab® nm a

m nute. Th terd. a red is a SUS430BA plate). Wen the segnented
chip 13 tﬁ% |e§ed6?!é§£)§4a(g§$gg§§'sem conductor chip, the chip 5 may, then, be

mount ed on a suldich tesseghiaited cHif €3’ alodt isqtickdd updss:gehtcdnidector ehi) dheschi ace si de
of the segnented chip 13' to pick it _up. Therefore, attention st. be given
to the ol ‘§5?=§’E %@dmeﬁ&e%tesi&r@meéﬂﬁ@%&d&%fbsﬁ&’ggf%m éur_?%ﬁﬁwed_ on the
substrate. offh@kedntonted G B' lopiflOit Bp OPhGERM SentiBe mySBRINSdo @i p 13" 'S

mounted wth its circuit surface side %\é\i/afer surface form ng the hal f-cut
portion) offoupREnGEEes when thowegmented cBipddain taeke menntedion thg sulstateo That isyount ed

Cthoit : ' _ . .
hecessary- LUthS SO Y RAEF uBLS e Sl Ry RANRH S cilg U sRPRE DT 1 ©
chip), as (wefgusutrface fobmppheislf-cib phtianpdrethe afbstrite. Whee ittel sepmuntéd clipw be

d i bed. . Exanple 1 There. d | uti | : !
a1 yool S et HITE B Faroes R B ol SRR omith oo WSt ol SRR | on
shown in TableBeshary Audl A9 iiglRd dedinenté® cif EVRPNdE B8O Blif R hig)agtenar k) of a

di ameter of 152 nmim x thickness of 1 mmwas spin- coated with’'the above

sol uti on wht®Hchas, then, dried to obtain a glass support material (rigid
support material) having a |ight-heat conversion |ayer that served as the
exfoliation I|aver. There were further prepared a |iquid adhesive of the
ultraviole -curing type shown in Table 2 and a 6-inch silicon bear
wat er 1Df t he shEpangés of thainvertonofill aowibddeswtibdl. nm 25 havi ng hal f-cut of a
depth of 420 m The liquid adhesive possessed a viscosity of 1050 cps at 25C
by using the Brogkfield visconeter (BM having a rotor shape of No. 2 at a
rotational Eé%%of 12 rpm According to a data sheet of SCHOTT Co., it was

There was prepared a solution (solvent: propylene glycol methyl ether acetate)

containing 10% by weight of a composition shown in Table 1. A glass substrate

20 (TEMPAX (registered trademark) of a diameter of 152 mm x thickness of 1 mm was spin-
coated with the above solution which was, then, dried to obtain a glass support material
(rigid support material) having a light-heat conversion layer that served as the exfoliation
layer. There were further prepared a liquid adhesive of the ultraviolet ray-curing type
shown in Table 2 and a 6-inch silicon bear water of the shape of a lattice of a side of 3 mm

25 having half-cut of a depth of 420 um. The liquid adhesive possessed a viscosity of
1050 cps at 25°C by using the Brookfield viscometer (BM) having a rotor 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.

30 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 nodul us of
el asticity of about 63,000 MPa. 30 First, the half-cut surface of the
silicon bear wafer was spin-coated with the above |iquid adhesive that was

pl aced therg®hyoshireeed! ass support nmaterial was stuck theigWshébrioads Vacuum
vessel in a manner that the exfoliation |layer on the glass support nmateri al

was in contact with the liquid adhesive, which was, then, irradiated with
ultraviolet rays in a dose -17 WD 2008/002790 PCT/ US2007/ 071455 of 1000
ml/ cn? to ofil@0mEchf guiuct the liguid adhdsive tiesbytto obiainz laminakenfi weatrtadbésive

wat er / adhesi ve er/exfoliation |ayer/glass.su rt material. .The
exfoliatio ayle’é{ffgjpﬁ%'é’g%@?E@%‘ssasui’ﬂ?rﬁﬁlﬁég%l' . of eﬁ"ﬁﬁ@ﬁﬁay eﬂ'ﬁgssﬁﬁfﬁggiq}%knf'ﬁyer
possessed @fl nfAiaanSadtesi®Oaer poigs @GRt MR sd G5 uRf TRE adifebivehyROFRESSEd
storage noduli of elasticity of 424.4 MPa at 25C and 98.6 MPa at 50C. 5 The

st or age nodutedpossessed stotage imodulimfelastiagyoB4R 4 MBs ah2f°6 :BADIIB OSMPAMSOAER RSA | |
manuf act ur by Rheor.netri.x ..Inate rature ensi node,
o r chuendire P BN of fagttis vas b tpanErA G DY ANALAZECRRA LY i
and by usi nganafictupdllSRMBMRIrxoCS dTP tetnpeiatite impriode, AMRnsichGnéd® x 50 m  The
t hus obtained | am nate was set on a grinder, ground such that the thickness

of 10 t he figarasicy o his) a Heaimeel 0436, igmperatute emp ggt¢ o1 C/minf and byasinglavi ded
into the indjviduall segne chips. After the grinding, the ground
surface yva§g °S§V8P$88¥m%‘ﬁfg?ﬂﬁ?@%ﬁ%?‘qﬁmagﬁ&%uch probl em as chip j unping
or chi ppi ng. Thahethyesbiamed #ndate wab 59 oh & fRddr] feehdMuth tiat B itkikRheSshget
#NA605 (SUM LI TE (trademark) SL-NAOOO Seri es) (manufactured by Sum tono

Bakel 1@ e Cdhgwafer (chip) beaagye 400 fury @ndthie helf shicovaternwasshvded into thamidegdalland 4.
The sticky sh st n t he, groun rface of t | ami nat e by using
aroller a§§ egl\t}\%dl]@& SFiAg%llsg',% gtap(r?\‘gm tgggrl(’)‘(’%%lis C?C%wv%gﬁsu eg’god’tﬁ?éea‘f’asas shown in
Fig. 6. As felmiwe suth problem/as chipgumysinglok aliipging.| ayer was pyrol yzed by the

irradiation with,a YAG | aser, (wavel ength of 1064 nm. | aser out put of
6.0 W a beam &#Srﬁ&aépr?ﬁ@d&rg@meﬂg’egﬂ 1 shfkn e@ﬁ@_ﬁa@w& ng speed
of 1.0 n sqgadehlatk)?0.-Nhao0sseiPRaiiufitalred bpSukitdthdBRE: 1826 ) ¥s B Figdii at ed and
renoved as shown i'n Fig. 8. eferring next to Fig. 9, a ring frane was

pl acediS on adbspiversieat anshopadn Jebles Handd. Theastickshsheetigasstubk antst the geoind 52 mm i n
a manner that. t ] di 0 r e. n e-h e rtion,
and was versPlltf%caeﬁ?glﬂegﬁmélﬁlg%eb o%%’.gmﬁ{% lrlflg'r?gts*&r%gnrrlél Ig' %é%ndw&%]sl‘nﬁ%%g? ?(‘:’Eci}m%t ae%e #6K87
(surface prseitasthoon ihE0e)6( Mashbes inFigds, e &totationtay3dvisopyrolageddysecond 25

adhesi ve: shecl, RS YFAC Rk WGl S oS W DR TAePE G5 ST sy O1 o 28
beam diameter and a scanning pitch of 100 um and a scanning speed of 1.0 m/sec. The
20 glass support material could be casily exfoliated and removed as shown in Fig. 8.
Referring next to Fig. 9, a ring frame was placed on a cylindrical bed seat of a
( glass having a diameter of 152 mm in a manner that the laminate did not protrude beyond
| the bed seat portion, and was vertically pushed down. A ring frame lined with a sticky
tape #6K87 (surface protection tape)(manufactured by Sumitomo 3M Co.) as a second
25 adhesive sheet was stuck to the laminate while being pressed by a roller as shown in Fig.
11. Referring to Fig. 12, ultraviolet rays were projected with a dose of 300 mJ/cm? from
the back surface of the cylindrical bed seat of glass to lower the sticking force of the first
adhesive sheet, and the laminate was flip-transferred onto the second adhesive shect as
shown in Fig. 13.
30 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.
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11. Referring to Fig. 12, ultraviolet rays were projected wth a dose of 300
mJ/cn2 from the back surface of the cylindrical bed seat of glass to | ower
the sticking force of the first adhesive sheet, and the | am nate was
flip-trans{yHhhopnh0 the second adhesive sheet as shoy@piéhebifiesd3- 30 The
t hus obt ai ned | am nat e/ second adhesi ve sheet were set on a die bonder, and
the position thereof was determ ned after havi ng expanded the second

adhesi ve sheet. -18 WD 2008/ 002790 PCT/ US2007/ 071455 Thereafter, it was
attenpt ed ThBr@thEK itiygastattemoted poespibly upithervips bl ehg collEme Begogmémel cilipsps coul d
be pi cked %Jqo n‘ﬂgratlve Exanples 2 to 5 5 The sane procedure was repeated
by using s “(]:‘k?ﬂ%‘ gt - of Conparative Exanples 2 to 5, and inconvenience
occurred in the step of flip transfer or in the pickup step. In Conparative
Exanpl es 2¢amfardivedr:ahpek 248305 (manufactured by Sumitono 3M Co.) used as

t he second adhesive sheet did not eeé)and wel | , and inconveni ence occurred at

the tiSne of exPwrfgmagracaéure wagFepas bywmgijkpshqq@ of Gjomparative Feamples up

step. In [ ryng force
was not eﬁgg‘gﬁ %{tl\\l/l\lg%ﬂglvg IEﬁ%fl rs d4m eS| f%& %&%gﬁﬁﬂé&s {98 rfggkghielgl ve
sheet andCamparaﬂmIeeE‘nao{plesﬁmeBaa slmaet #mﬁr(mmfacttunedby SuhﬂtemﬁM Cataket ri ng

t he Iam nate.,in th l.i.p-trans hle 1 Chem cal Trade nane
el ght  per tEHE atand adienn Shseh el GRBEN §elesGpcaavpiiEiee gt Rsghiss . St

Di sper si ngoReahdikl HREEHEK add pickin@ %p ther dhligsCinl A8 ipickdp Nedpy | Irﬁ@@ frafife Tot al
100. 0% 15 Sevacar (§CO| ombi an Carbon _Japan Co.) Aerosil A200 (N hgn Aerosil

Co.) 10Di spErasyplesi$and Bi g cliféngncs dpdhe @élesmg Isere #ps neloenopgly helvsan ths fimser Co. )

636133 'Be 53 %eﬁ% gkt DATR: EeateadialiB: Wk LSLEER ALRolEST fRDSAaH at e

time of transferring the laminate in the step of flip-transfer.

Table 1
Chemical name Trade name Weight percentage
Carbon black Sevacarb 25.0%
Silica Aerosil A200 32.5%
Dispersing agent Disperbyk 161 7.5%
Acrylic resin Joncryl 690 35.0%
Total 100.0%
15 Sevacarb (Colombian Carbon Japan Co.)

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

20 Table 2
Chemical name Trade name Weight percentage
Urethane acrylate UV6100B | 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 (N hon Gosei Kagaku Co.) 1,6-HX-A (Dycel UCB
Co.) Irgacure 369 (Chiba Specialty Chenmicals Co.) -19 WD 2008/ 002790

PCT1 US2007 4ty bé&bu219babl e 3 Product No. Manuf acturer Tengihgissdot/engish

El ongation (% Adhering force (Ncm (Ncn #6K25 Sum tono 3M 25.0 400
0.58 #6K87 Sumitonp 3M 25.0 >300 >2.00 #3305 Sumitonp 3M 78.4 125 >7.00
#N4605 Sumitonmo Bakelite 34.0 800 before UV: 1.20 after UV: 0.08 Table 4
1st adhesi ve tape 2nd adhesi ve tape Fﬂ"ahjeﬂr ansfer Pi ckup Exarrpl e 1 #4605

#6K87 OK 6 #330 NG 3 K NG
Comp. Ex. W ’#@U g‘“‘#mad@“r@ T EFﬁb‘“’@eﬂ ﬁg’t@?ﬂ%@ E&";"e 20 WO
UCI

2008/ 002790 _PCT1 US2007/ 071455 CLAINVG @B retlhod of pr it ed
chi ps by glin@k?g t he Samitomordhice|of aymterijfal 40 be proundsshi ch

i ncl udes a[pl Lt I§ ch R‘Pﬁ? Jal eggg' giro i di \g§§'§ai CNTPS ), at jeast 5
partly cut.i_c%@l&e bhi 4 i i q.er_e,a%_aag_the

boundari es| of #3388 ¢hi [Ssnutvmler?’é&ln tthe g anong t K$ i nd} vi dLFé?LOOChi ps$ forned
by said cuftiRge dedllﬁﬂnd,\B%l&h?e 1T qui 4y g adhesi veggesal dH I'1 5@ be

ground is |amnatedjon a rigrd support mat erigl in a man ﬁeF IDOIS ¢ back

surface thereofis—exposed—and-sal-d—adhesivelis—cured—of d'to form
a
Table 4
1st adhesive tape | 2nd adhesive tape | Flip-transfer Pickup
, Example 1 #4605 #6K87 OK OK
( Comp. Ex. 2 #4605 #3305 OK NG
Comp. Ex. 3 #6K25 #3305 OK NG
Comp. Ex. 4 #6K25 #N4605 NG (0OK)
Comp. Ex. 5 #6K25 #6K25 NG (0K)
(
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10 lam nate of the material to be ground having the plurality of chips, the
adhesive solid material and the rigid support material arranged in this
order; said lamnate is ground fromthe back surface side of said material
to be grougg 2bfi@aRRY to obtain thin and individually sgegugdfsorgissPs on the
| ami nate; said rigid support menber is renoved fromsaid lamnate; 15 a

fl exi bl e adhesi ve sheet is adhered onto the adhesive solid material of the
|l am nate fromwhich said rigid support material has been renoved; and the

i ndi vi dual CEAIMS hel d by the adhesive solid material on said flexible
adhesive sheet are picked up and recovered. 20 2. A nethod of producing
segnented chi ps according to claiml, wherein the material to be ground has
been partly. CutAl‘fa&ftlﬁfdQ)fipi‘odiuSingB&gm&ﬁiteﬂrobiﬁsbfhgninﬂﬁé(ﬂﬁlbﬁﬂaﬁﬁfabbehemhtena A

t hod of d hi d th
Totorial AP ReAs A etk it sPemeplen i manidis Shgh BUAASH om ¢ he
back sur f aggy Batifhhe cﬁés th thé’\dii‘@éﬁ'&ﬁ@ffhﬁckﬁés@%d?gloﬁéQ{Eﬂib‘i:ﬁ&’arfé'é' bPeaccor di ng

to claim 3, erein the material to be ground is ctit on an adhesive support
materi al addps;whercimfter, a liquid adhesive is filled. 30 5. A nethod of

produci ng seg C Ia| I step
in which after @%ggpﬁfa?{r?ﬁgﬂﬁ ﬁ@é’ﬁhﬁ%h{rﬁgna & :E‘g Salgﬁgtﬁgg r}ﬁgﬁmﬁ F st uﬁl exi bl e
adhesi ve sdigsive,3aidasatérial mw@rmmdqolahameMrtinglheu etkmatertidl acemandersai d

chi ps, sai d suppor WD 2008/ 0027 CT/ US2Q07/ 455 rrat erial is
r emoved frgﬁé‘g*’ﬂ’kl‘“ ‘?‘?ét%reoésg’%’é‘ﬁjda‘f 3&8@*‘%8?38@%“& feditg formar ed t o
the pdhes\en80f e Aokl t@'be%fouh&ﬁa\hﬁgﬂh@?l ality QfT&lM\fﬁH 12 adRésthelsbAy d support
materi al has been renoved, and said first flexible adhesive sheet is
renoved. Smeterial andiheyigié sunpesdustering arsangad intthig orderips according to claim 5,
wherein in sai dsalcf ﬁxﬂﬁiteqrs gﬁotuﬁg froﬁlathggztc;k sﬁltfacfe sﬁi)é'o? Sd & %i %%e ﬁ&%td and said
second fl exi bl e ad esive essure-sensiti ve adhéesi ve sheets,
and t he adierdbpep cf)blmﬂﬁnmhnc‘smddqdmtlpmﬂm‘ateﬁ)chipls en ttaadhmmatee sheet is two or

s that of, said firs flex |.e adhesive sheet. 10 7. A

nore times as
met hod of pr odu‘?‘?f‘ﬁ"g':g gé@?@ﬁtné"dnll?ﬁfsdgm "&"r %im5, whereinin said

transfer step, 4 hexieaeidsRg shet ﬁ%dﬁére@@mdtﬂelaaﬁésﬁelssm blagriadérand Maigieet
beconmes snaller than that of said second flexible adhesive sheet upon the

appl i cat i offosfwhiehhtaidrigid seppartreaierigh Basdippn rampvadiiagds t he transfer.

the individual chips held by the adhesive solid material on said flexible adhesive

sheet are picked up and recovered.

20 2, A method of producing segmented chips according to claim 1, wherein the material

to be ground has been partly cut before it is ground from the back surface thereof.

3. A method of producing segmented chips according to claim 1, wherein the material
to be ground has been completely cut before it is ground from the back surface thercof.

25
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.

30 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 chips according to claim1, wherein
said liquid adhesive, at the tine of filling, has a viscosity of smaller
than 10,000 cps at 25C, and the adhesive solid material after being cured

or solidif i\#@é&bﬁﬁoﬁmﬁtor age nodulus of elasticity of ”qiqlfﬁgibdv%héi‘a” 100
a mal [ er

MPa at 25C an storage nodul us of elasticity of not s than 10 MPa
at 50C. 20 9. A nethod of producing segnented chips according to claiml,

wherein in the step of picking up and recovering the individual chips held
by sai d adhesénatissenbdedfiadre said lantinate,siadechridl flexibid alhadiredicotss sdteedd, to ¢het ensi on

Sol 10t AR B AR RS e et BprP AR L P R 25

pi cki Ng up.rem@vd, and said first flexible adhesive sheet is removed.

5 6. A method of producing segmented chips according to claim 5, wherein in said
transfer step, said first flexible adhesive sheet and said second flexible 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.

10 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.

15 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.

20
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

25 picking up.
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