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;e3e{ x4j6B 6x T Qo,,': 5 10 15 20 25 30 35 Process for the back-surface

‘igrinding of wafers The present invention relates to a process for the

back-surface grinding of wafers using filns which have a supmmm'mmmwmmw
which is known per se, and an adhesion Layer which can be po
steps, and to filnms which include such an adhesion | ayer which camsbe

.polynmerized in steps, and to the use thereof. Background to the invention

el el 5. pr otiottues | o stias coadhesiviiys bonded: 1o s hovoates. 1 AMTIMAGN

~and the wafer which has been covered in this way is placed, by nearswef the

applied film onto a flat base, and then the wafer back surface is ground,
typi cal |y usit®y ®rdis@afdndiabeasiiva. Theapedt i ve PIrPRESHhI EAL halee been

adhesi vel y hofwiedsiordde genhgongduetroryavafer dsond swrhacenfiem hacksurface
grinding_can current|y

only conpensate for and planarize topograph
di ff er ences on® WYt fjr%)ﬁ?’}'lsu‘f’ggﬁléslﬁf kaPWﬁDEFH?@'urﬁnq—ﬁﬁe\Péﬁ?e%é% types
of mounting JaweessRscM ldani md upal emeegubd e iaonitagis buapsa wiot healnhei ght  of
up to 250 um anq?arﬁ_di met er of .300 500 .um on vva;er front.surfaces, instead
u

of the gold ‘GH r & A5ondE " whFERCRADR hi EHEFt 0" Beeh ct¥t oy, in
order to nmake Comtmaciedv ith prems edawd ricai thdoasesthboartls and the |ike.
These hi gh bunps can no | onger be covered in a planarizing fashion by the
grinding filnms which are currently enployed. The conventional filns are no
| onger &Bl e Backompardaie floe imeset dof fanréneesof natbpogr aphy, and
consequently contact with the substrate surface is not conplete, and in
particular the filmrear side, which rests on the base during grinding of
the wafer bdckSRhEhee, dusing | BRGerP st amdis fasif rgétlﬁélrmﬁasognoﬁﬂr%ﬁt‘l ons.
(Tg_e glri n;lli szcﬂ’f]dlﬁ@‘tﬁ&rthﬁﬂfb]?@ds tp(\%(?!t@é&h li vfel uct upk 4 ﬁnériefll_ tafoCé@'h'e\?ély

inples) int nned waf ers, i ch may. cause the - er to
break. The 3?‘?9%#19{% Eﬁﬁ \‘/\Jﬁipf@ﬁ grrémcf:ursr%%f(ar%ﬁ’us%%da?:gealwﬁz{fﬁéﬁ ed of a
support 16at érdalbdérayesvé he e kiesshB88 why208 pihceadd &y acdhess ot fiHenwith a
| ayer thickness, of /10. - 30 um Fi of _this_tvype,are available, for
exanple, fro Efsjhjth,e%o’g’p]arﬁ’l e%n'f\i?t?o,%[rgam}}f‘ﬁ,e’l\/ﬁpéu%hgﬁld tg\‘ree Wcaﬁilr)errenl?cic% used
for wafer proceSses.iThgradhesi we/fiidanhliys ypolygreai ziedmomds iddras weyy. t hat it
has 10 visc St L tie e it LS i tain
extent to Ig@{e?a %tctgt(gf??\z‘%eﬁgggsﬁqﬁdglog?‘ia%%yﬂfég}ﬁdafgﬁgéﬁﬁeﬁiﬁlgo%}&t e
protective flid mdfed sRaisomidveidict veinaf efranfchsisfaequi Fed dfaes

grindi ngot akas: Pl @cegsuhgt Apt icahl YuMtdhauty any ¢ eébﬂ?_@ﬁs&@e(ﬁfcﬁd@?& ve
remai ning on the subStrate surface. However, a condition for this s for
the contact AR H7e t HORMFEPTY onfliShRFSEESSt 0 BB nod"dbfE t NEP150 um

high. If thewofMesd luarpatargokar gesot han t Absevelre dnawbacisewhich have
been descri bed atpove oceur . 20 H;* her}lo %here have_rbeecnno ﬁlte\gel!mimn
protective i7" WH dh" AFT oWt he %)ack-sg}'l HE& §ritditTg o rkﬁa‘f ersWh
| ar ger cont acttlbuapkeidhteciniugal tsokbdi an faord tdhed bawktsur bacesUgr indi ng of
waf ers \Q’i:')t h Wﬁn‘“@hct}a%?r %Q%nlfmgﬂrgﬁaéess,nofngyéégngky tlﬁréovéﬂ:lszor
aluminum wire bonds which have hitherto been customary,
in order to make contact with printed circuit boards,
boards and the like. These high bumps can no longer be
covered in a planarizing fashion by the grinding films
30 which are currently employed. The conventional films
are no longer able to compensate for these differences
in topograrhy, and consequently contact with the
substrate surface 1is not complete, and in particular
the fiim rear side, which rests on the base during
35 grinding of the wafer back surface, 1is no longer
planar, but rather has undulations. The grinding
process then leads to local fluctuations in thickness

(dimples) in the thinned wafers, which may cause the
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Furthernore, it is known to apply filnms to wafers which include a

* phot opol yneri zabl e substance in the adhesion |ayer, the adhesion |ayer
bei ng viscoel astic and being fully polynerized by the UV radiation. Filns
of this 30 type are available, for exangle, fromNtto, Adwill, Mtsui and
are currently in use for wafer processes. This process is |ikew se not
-suitable for the backsurface grinding of wafers which on their front
surface have contact bunps or other structures with a height of 35 nore
than 150 um“af®Eet? nP¥®?%- case too the abovenentioned drawbacks occur. EP
"926 732 describes a process for produci ng sem r - 3 conductor devices
in which a a sic%igressure-sensiti e adhesive tape is d to a wafer,

pplie
the tape i s Heat 8G18FpPeddddSon FHenCphbEdE ¥WP§§%|ﬁﬁ%nﬁ%W%¥ﬁion
t akes pl ace @dtpssbackfsusif acepgritndidigeofal he lugeer . t1bi diS&s4l 80388

describes a C for curj.ng .chi ps. neans _of hat,op i zabl e
adhesive%tapgﬁgJEﬁgl6325§%Aﬂ%ﬂ%ﬁ%%&tflﬁgs%}ggeg éﬁ@§§h§§P¢§&¥%§e<ﬁ havi ng
a base | ayerl@nd adOadiresi diilmsyepf whith itlaudesea auvdiaebon, cutabl e
conponent and, a.ther gl b LV&; ongmti1 Theyaghesi ve,d apes
can be usedqgé §%c€?g%mg¥éﬁgﬂ€héﬁm€%$gggaréﬁgggng or red FﬁergﬁTon1 15 JP
08054655 A (A5l 65&6% ean ladhesede foapeVheT nd @ CQfss e, Thresares5ehsi ti ve

adhesi on | aygfincontai Pbmgmarq%aoneﬁt wWhigh can pgycuredtby jactind g
radi ation and, a thernmally curabl e conponent. 20 JP 11140397 A discl oses an

adhesi ve Ot apel 3FR TP § ntf UBESP AL FA8F at fBn2ctifEBLE / cdtpdrie MO ST L t Her mal |y

curabl e conponentertanc it sxsehtabitadty feoarelpr obect i odifremeheat anth
noi sture. 25 JP 2000223453 A _has dﬁﬁgribed a radiation-curangﬂﬁgg%gctive

adhesi ve t ape ki oIP Fhc! R8s T SR FFaIert T r BAF aPF 8hEETr &S ¢ ‘Céhponent s. 30
EP 98| 156 Ahaescemhesnaduprtocessvd Der baekishr f ace grendiimgdof adfers, in

Lok 2 Bt gELl e ahali, a0e. R Tan s ot el bl o
an obj e¢b ofof heapheséne | nvamiming o provide a prbessstand suffagewith
22th tge agﬁﬁ@gﬁyéjOQeéoﬂaﬁ%QBﬁC%%rd%ﬁhng therbacknsurfpne & indhng of

on the wafer front surfaces to be no more than 150 pum

high. If the contact bumps are larger than this, the

drawbacks which have Dbeen described above occur.

20 Hitherto, there have been no leveling protective films
which aliow the back-surface grinding of wafers with
larger contact bumps. A technical solution for the
back-surface grinding of wafers with bumps which are
200 pm high i1s not currerntly known.

25
Furthermore, it is known to apply films to wafers which
include a photcpolymerizable substance in the adhesion
layer, the adhesion layer being viscoelastic and being
fully polymerized by the UV radiation. Films of this

30 type are available, for example, from Nitto, Adwill,
Mitsui and are currently in use for wafer processes.
This process is likewise not suitable for the back-
surface grinding of wafers which on their front surface
have contact bumps or other structures with a height of

35 more than 153 pum, since in this case too the

abovementioned drawbacks occur.

EP 926 732 describes a process for producing semi-




H

conductor wafers do not occur. According to the invention, this is achieved
by a process accordihg to daim1l and a filmaccording to Caim6. Further
and preferred enbodiments will energe fromthe subclains 5 and the
foll ow ng description. Claim1 provides.a process for the back-surface
grinding of wafers, conprising the follgmnng steps: 10 a) applying a film
-whi ch has a support |ayer and an adhesion | ayer, by neans of the

adhesi on-l ayer side, to the wafer front surface, the filmbeing applied to
t he waf er frqwnd@mndec@e%ycéanlnawhgﬂh the d@h@él@ﬂasﬁﬂﬁewﬁﬁnﬂﬂﬁkthe
“semi conduct A OPOL aplile S Ugby £34280/ 81 whBethe (antagle UM Afkd he

waf er surface e suppo | ayer, on the rear_sidé, runs

pl ane-paral |&¥ PEeEBEWaPBr UG abBenh)PRAFCGRFRIGME &Fiyrgrization

phot ochem caldyed Ni1d &4 edr Par th bk POhyrBed zat 1 00ihg dhecndhesken. | ayer,

with the 20 result that the adhesion | ayer adopts an el astic behavior as a
result of the first partial polynerization and the adhesi on between
adhesi on | ayes andlopdes sustaceeks ar gfarsedfor) sgriundngg diigswafer back
surface, 25 d ,garr% gbout a gwgond ba tlalhggiy é tion in the adhesion
layer, with PHET 6% Ak M &M bt Ween’ T hesi on | ayer and the
waf er surface is reduced; and e) pulling the f|In1off the wafer front
surface. agidd M@V'Ade%aﬁsft& B 0 USeolLDs! Nen bagknsurface gd ndi ng
of mafers i ch 'has a support l'ayer and an adhesion |ayer, in which film
the adhé8i omdaiRs can Wspol yarat zedd n agt epsihafids dexigfved W Guch a

way 35 that,;firsdeof s a%%dﬁt%%%&%@l%a'ddéngicméd@t gdqpartidrmally
pol ymeri zati on and then a phot ochem cal ly or thermally initiated partial

pol ymer i zat | OHf e badBEFAVEd wPonent. 5Theegafiestiven P ERhe Froctss

according taidhe presericuryventirersf owhdnt henbagk-sue f dseiggi e nge of
waf ers, first of%g%l conventional nethods are used to apply a filmto the

waf er front Tusually by lanmination, i.e. by the filmbeing pressed
on nechasi cally. The filmhas a support Iayer and an adhesion Iayer whi ch
car be 10 po j teps.. The adhesi on er_wh oI merized
in steps is %%2?3¥§§H¥%953bh% ﬁéosfﬁatg flrg?g%f5%11£§§ n1%al|y

initiated partradipol pmes!smaEreanamleI&erﬁcadqﬂmmcHlem%@fal I@D'mmlrh@it%l |y
initiated paﬂ*&hﬂg@r‘?&(?ﬁ&éhﬁi an CBB Eﬁr%ér Elye%l&l’ﬂnl @T&h&t‘fiér{nm

usual |y be prese ormof rolls wt ength of 100 - 200 m and
can be produted¢rngl hensionsl ah¢ehParensuitable for all wafer sizes, for
exanpl eoipn Wi dt hs of 100 nn1 200 nn1or 300 nm 20 According to the

invention, the filmbhas a port layer which is knomnlgLr se and. has a
| ayer thlckn%%slB¥ %?%?e%aﬁF?cééseszeﬁ G e PREPMOPPSS (T Tt BP T ar S Such as
pol yet hyl enez and dothebnpeliyelel nsomsengief arably thermally curable

component, and its suitability for protection from heat
and moisture.

25
JP 2000223453 A has described a radiation-curable
protective adhesive tape which includes two different

radiation-curakle components.

30 EP 981 156 A2 describes a process for back-surface
grinding of wafers, in which a protective adhesive
tape, which has a modulus of elasticity of at least
1.0 x 10° Pa at 40°C, is applied to the wafer front
surface.

35
It is an object of the present invention to provide a
process and a film with which the abovementioned

drawbacks during the back-surface grinding of semi-



25 used as the support. PVC is often also used, but this material is being
“avoi déed to an increaSing extent, owing to the risk of Cl contami nation.
According to the invention, the adhesion |ayer used is 30 a | ayer which can
be pol ynmerized in steps and has a thickpess of preferably up to 500 um
preferably 150 300 um nore preferably 2C0 - 300 um and with initially
-visco-plastic properties. According to the invention, the adhesion |ayers

i ncl ude pol yners which have al ready 35 undergone prelimnary crosslinking,

i .e. prepol yaRducTde nohéebkar deasnadi sta¢Biti onA¢gosa@Lret eddi n kch a way
“that viscous; Waldi NG| StROSSIRl e despide BYr bl 3 r SLEOSS| bBkbLREAinhCGQr ding to
the invention, the adhesion - 6 layer has an initial adhesion (tack) on
the surface.CHeEdrdi B 0?2t Ad LMnAGRATGhndwneR FRAE1BY ot ecFPVEREEI AT% bei ng
| am nat ed ongse tdver y@f emdfoddamersy facel tdiepnt @aebmbutips ang@bedded into
t he soft adhes%e fi#n}rﬁ%mﬂho&t deformation or twsting, so that the
support Payet"hith Forhe the Fe3ri¥iridte of the filmruns plane-parall el
with respect to the wafer surface. This is diagrammatically illustrated in
Fig. 1. A . (1), whi I rovj d i copt act np _ front
10 surfacem?ésﬂc%gt E(lj mnbgﬁvéatelgl ma( 3)(:“ng(vﬁv1%|éc£S hagégn gggesi%g(nc%ﬁ) as?/g:riI and a
support |ayerrimsjing The wabersi decmpr ihengupporiol hyeing unkepsane- paral | el
with respect to the wafer surface or wafer back surface. 15 After the film
has been applied to the wafer surface, usually by lamnation, a first

phot ochéfti cally idR}%iRd pafiidl polyketiafatd ot RPOI helpr8polAyera or

pol yrrelr: zaglaajur%@ﬁéﬁgpg?eﬁp% Lﬁ@%r\l/g SBEheh@d_aatﬁ!e@rﬂotha%gryetrfilgqsiet):c ace,
general ly by i rradi ation. e i rradi ation takes ce, r

exanpl e, usi stahehr %r%’tl éhﬁga\%i'cﬁh@‘anﬁa et Hed eapB&ESadi%ﬁg 1_369 t he
phot oi ni ti atwafasedrofhe ddagizae oby pabyiakitzahi, onttear abresdnhr dld et by
means of the tinme or intensity of irradiation. |In this way, according to
the T nvent i i L 98 The Baast v TRPEROF s TRRPERER Yo “CRE Iarer SR ate

t opogr aphy ithearddrdldat clouegs sont hahei twateui resr Bhast | ovipr bperttliees.

Furt her nor e, hesij b . dhesi lLayer.. and .t he f surface
is prefer ablsy&élglﬁgo?%%%]i hgﬁgﬁﬁg ?Eg?egt‘ﬁgm ?gflﬁoé?a{%e%ga% ‘-l\é%ir ]?c;oce 30
grindi ng of the wafer st hyCerocesses which are known per se. The front
surface of thie walefrisnPl aced opt o4 HasenMh i S 1abl &, {1012 ged ndi ng,
so that the wafer bacY< surface which is to be ground_faces upward. During
the back- surFaicel yt i hal Hgewi EATACRI LM Wi rrEe Bt i eaY85 i W iddcdrithance

Wi th theoi nvesdion, therabtrsi vedhesces WhkgBrocedbpean ke canpensat ed for
by the hard-elﬁstic sup{‘)ort and the ﬂQeSi n I%)r/ler, v%zhic is elastic and
stronger af t&t 3 We°TirstSpartial “polyheri 2ati of™® st aftd 21154 wi t hout
any def or matg@wyneor i het iaf eandThéef iddhasiarm shdeweest sdarstibes blassse=i n such
a manner that it 1s, I%pg-g,a al.éele%ﬁf&é spect to the wafer back surface,
so that there are subs anjtclé |y no distuptive 5 forces caused by unevenness
in the fil m@kear @Fdeddugiblgethelackaskrsaceagei nding. Mreover, the wafer

topography of) the-yafefn§urfiace,styuciiy eph%t‘i%@ljﬁé@%(e?ﬂ@ﬁ@%ﬁ i the
el asti c adhesi on | ayer naterial, so that optinmum danpi ng can be achi eved.

10 Accordi ngth® BABEEAGENtIANET t Hel Backbsurieate tyr Findf nghes (S5 1 kes
pl ace usi ng wonyest i anal PAREESSAHS,1dyd: GREONIASSes.fy wayrateexanml e,

the foll ow nrgecﬁggg EIf’rllczl_aci ng the |l am nated side of the wafer onto a vacuum

e) pulling the film off the wafer front surface.

30
Claim 6 provides a film for use in the back-surface
grinding of wafers, which has a support layer and an
adhesion layer, in which film the adhesion layer can be
polymerized in steps and is designed 1in such a way

35 that, first of all, a photochemically initiated partial
polymerization and then a phctochemically or thermally

initiated partial polymerization can be carried out.



15 chuck, rotating this chuck and rinsing with water. Placing a rotating
~«di anond abrasive ring onto the exposed back surface of the wafer; advancing
the abrasive ring to the desired depth, lifting off the abrasive wheel,
rinsing wth water, renoving the wafer, .20 conveying onward to the next
grinding station (finishing), advancing the rotating finishing wheel to the
-desired depth, lifting off the abrasive wheel, rinsing with water,

unl oading the thin wafer. 25 According to the invention, the back-surface
grinding is followed by a second partial polynerization of polymers or
‘polynerizablgeggp§%@@5§s whi ch are present in the adhesion layer. This
results in deformation of the polyners contained in the adhesion |ayer to
an 30 extent which is such that, as a result, the adhesive forces are
reduced COWD@ne@Ngaﬁxﬁ&géstaec&£a§hgp&wﬂ@ﬂeppkygahkzanyntﬁvmﬁe@ably to
a level of 10 b ccor to t g nven%mna t he se ondtpar al

pol yner i atlBﬂeln partreh 3? haS" tha'Bff et of F%Hﬁblng 38 th% n?%}action
bet ween substoaVenamdnappMEﬁﬂmaﬂhesrenuBQWeHxatapbéylﬁiefﬁamethetmben t hem
As a result, p ti £ilm p f 0 anpge; t he
bunps or othg%?gén?g%ﬁgug¥§; tobo%%gaﬁ%yaﬁy %%ﬂgj&ﬂﬁhﬁﬂsggﬁglgﬁgy &?thout
any reS|duesféimadhé§NWeRﬁe&ﬁ@hoep-amych@M%Qﬁihatldﬁﬂbrfkmm Wwaber a
surface. Thesbgpgrtsubstantighly wh%egféﬁd% of agheshvecafeaps that,
after the protective filmhas been ¥ he surface which remains
is suffﬂéienPP&YEGFézﬁérHﬂuﬁ?%ﬂ#omﬁh@ @&@q%kﬂqc#%Y%ﬁdeﬂCPhé#ﬂhooﬁesudues

of adhesive gpeyhbBenz¥hsiikl estager ig Qﬁﬁﬁﬂ@mgdehﬂchﬁﬂﬂu”hCWQQCOﬁEatlt i's
preferable for conplete ﬁgnver3|on or Pol nerization of th

unpolynerlzeElFFactPcn Pri+10 the thﬁ?b&%aﬁﬁgcepﬁgFrﬁb t he
second partipblpakyheetzahi amd Therf i éﬁphStU&h&l‘dl}taﬂlllyl etk of fiebyal api nati ng
mechani cal I¥rpullln 15 of f the

g?r?pve{x fhigggb%eég p?ﬁgl?ﬁlﬁ$;§%rlEﬁagﬁgnoFPn he entlre ape'(protective

film fridmthe wafer surface. The wafer is fixed to a vacuum chuck.

According torpbe dnyentd on iene |3 poelerabl vonofur ther dleapngstep.

The protectlve fil e 1rnvention can ed o
wi t hout | eavivhghamy %%@@@@e@foﬂiéhhesﬁ@@ Ot é@ﬁtah?hab?omrﬁﬁﬁﬁﬁﬁoé@ss

accor di ng todimgng@MEQtM@ac%ﬁdﬂbf%diféﬂl@h9590B@m<wﬁﬂé&Iguiéﬁie@opartlm
pol ynmeri zati on has 25 the advantage that the polynerlzatlon process can be

control | ed vBK§MBLEcBsVUREYSAAFi AgQt RB/ pREPoBRerca%Y i ti at ed parti al
pol ymerigzation. Therefore, the polynerization process can easily be

i nterrupted en the adheS| er has becoge % Surpr|S|ng Y

has been foufidPhAt Pn t%et%Focé YengiPEr t heSsttt mh P Heén pAPPEY off
foll ow ng théasecomﬂlpmlynﬁrkmanopersunfame$ hWhschr ar®yeqarthéokaekyg free
of adhesive e d th ﬁngg! c amage
to or fractu??nggggg%ﬁgq ?hg¥ggbr $% %%%ggggggbﬁgﬁcgtfﬂvo | ved
in the proce55|r@pkﬁeWﬁﬂb¢@ec@@dbeOtbﬁS|cﬁﬂkﬂﬂ&efhmﬁoﬁﬁw PﬁeﬁﬁéabﬂVm

accordi ng to,the iAventd onupbHe: SURRRI tis crfen hLAYEBr &Y ai Mt POhyBErS
whi ch are al so used_in conventlonal support |ayers for rlndlngtfllns

Pol yet hyl ene82AR#18E het S pdP Gl ef |41 It priér ePfed 1NAEEEPAI Ay O ERE

invention, thgihayes thecknessoaf ctthechtsuppertidnayer is preferably 80 -
200 um It is required of the adhesion |ayer that sel ective crosslinking or

st epwi se crosslinking/polynerization of the prepolyners or polynerizable
subst ances cantardédg to the invention, the adhesion layer used 1is

30 a layer which can be polymerized in steps and has a
thickness of preferably up to 500 um, preferably 150 -
300 pum, more preferably 200 - 300 pm, and with initialy
visco-plastic properties. According to the invention,
the adhesion layers include polymers which have already
35 undergone preliminary crosslinking, 1.e. prepoclymers.
The molecular mass distribution is selected 1in such a
way that viscous wetting is possible despite partial

crosslinking. According to the invention, the adhesion



10 therein be possible. According to the invention, this is ensured by
:chemical hybrid systens. According to the invention, it is possible in
principle to distinguish between two forns of such hybrid systens, nanely
hybrid systens of the first order and hybrid systenms of the 15 second
order. According to the invention, it =i § Characteristic of first-order
~hybrid systens that selective thernal or photochem cal crosslinkability is
ensured. According to 20 the invention, first of all a photochem cal
pol yneri zat i bmyeand hilserara tthetdall poihaserdrzat tenkimyrt akbeplacefackhe
procedure cap. 15‘?&%5”ggb]‘?hé‘dﬁ%sgtwnt hﬁh‘éﬂr Eﬁ%pgfi%'t%%t&g%ceﬁﬁﬁ%“ence

I ng: nt

i nvol ved in noun ' e case of first-ord brid systens
st epwi se pol@Erd zatdmingseposwid e the styaldgr tﬂr@retdheﬁsiffofrﬁq(%a:yertfi%

conposed of @b@E&@Q'MHEbs”b%%UQQ&QHd%d“f%EHetﬁé Ry Meldnzahhe subst ances
which, in addjtion to a 30 thermally polynerizable fractlon al so contains a

furt her, Sphot behwF c Sk [IGILHPEr | 9RbI HStae onSO HARAer EREcCOIRAMG to t he
i nvention, itaysrak®apossbbhe fore t‘f'@aﬁdféﬁl&if@l&el ayer dhe COnLai rom y one

35 type of p nerizab ubs nce or pre ich can be | ymeri zed
selectlvelyfé ?hp%{%£§ ﬁywé o5&t o y?%ew Ffy S&h aﬁﬁbtﬁ@ﬁﬁ%ically
activatabl e isi tiiaypasmathcslils adhmemedteﬁonremanplel A- whFerusiing
e ent T URELLonal uoums o r Soheact el RBLL 1 by b heptal Jqidiators
and partly by ot chem cal™ i tator § ccor [of i nvention,

acryl at é§, rﬁﬂ@ﬁmeehameSQaEQ@xhdeb apéh&astéﬁswan@bomQQﬂ%mn&ﬁhQSlQE wel |
as derivatli \éf ﬁf‘d (M XLHges EHﬁ%S?% 128? SUBB ab‘r%ep&%%]ql WiRfe GANStHd uents

of first-or brid systens acryl ates, preferably
nul ti 10 fun%wmar aewrratles“ls mleeﬁbpﬁé@.lbﬁ wirtif by urﬁ:w%%l terefﬁmyrrers

are preferreagh - Wghersan98r of,a c0AMBAEK Ak ¥raval | abl e products with
di fferent backbones, such as acryl ates, polyurethanes, 15 epoxi des,

pol yesters and/ or polyethers or derivatives thereof are preferably

avai | ablle asaftaet thpalf inrepod y nBesnWaipeh jean the usedwathke asmyﬂaat@s and
ot her prepol yner referabrﬁﬁhave doubl e bonds as fun |onaII€g whi ch

can be reacted'd H&Y of THMTREOPE. AL 20 difFer et G R TG JEhe
First-order1ﬁmﬂnaﬁ&dhpbrtdaﬁy&kﬂmmqnxﬂ&ﬂmhﬂyafnchadeqmuIMmde§ or

preferabl y benzoul. peroxl de or odhLeCtbutyl paraxi de and hergmlodaitiators

and prefera |c car bonyr undergo Norrish type 1
fragnentatlohnj%uchaésSf@ﬁaZSIexHﬁvMELbemﬁ@ynUVbéﬁZ@dnadépﬁvatﬁve§UVben2|I

ketal s apd/ orrea@@webeﬁeegkﬁerbre%ve%ova%xeﬁatl%ch%@ i6R] WSlAILTS

Acylphosphlne oxi des” or al pha-am no’ ketones afe al so preferred 30 A
adhesi on- | ayed"Rdnpd<ich oﬁaii\,hlhl,% B8 le&rerc LA FP YA pref & el ﬁcc@r%ﬁ‘hg to the

invention isi@itifesr poJyESt eheW @@qﬁeél’lcaﬂl’yﬁbdmerﬂl’z%ftal’o&m ¥an be
trimethyl ol pr gane irlacr | at e tlfunctlonafh acryl ate. as

T
crossl i nki ngdFohse T tTent °¥n @%a§8nbp athﬁ ‘' berfZoi n'and' ben? zoy‘ff
peroxi de. Thisrddsagiven partilcid avky, geadaresuld ste nthestisnveetormi ng to

the inv3gti09hetrgé§gg§gg. %%ichf }% matched to the wafer surface
topcgraphy is partially cured, so that it acquires
elastic properties. Furthermore, the adhesion between

the adhesion layer and the wafer surface 1s preferakly
reinforced thereby. There then follows the back-surface

30 grinding of the wafer using processes which are known
per se. The front surface of the wafer 1is placed onto a
base which 1s suitable for grinding, so that the wafer
back surface which is to be ground faces upward. During

the back-surface grinding with a film which is applied

35 in accordance with the inventicn, the abrasive forces
which occur can be compensated for by the hard-elastic
support and the adhesion layer, which 1s elastic and

stronger after the first partial polymerization,




photoi nitiator preferably varies fromO0.3% by weight to 5% by wei ght, nore
wpreferably from0.3 to 3% by weight, particularly preferably about 2% by

wei ght, and the anount of the thermal starter is preferably fromO0.5%5 by

wei ght to 1.5% by wei ght, nore prefergbgy_about 1% by wei ght. The

gquantities of adhesion-layer constituents may vary within wide limts, but
-according to the invention it 10 is preferable to use sty constituents,

that is to initiators. The proportions acrylates and pol yesters can be

pol yester tos@esyamtealhyivlisopt epeyakyoanatiionoto dhe ¢var80 The 20.

standard quapiihi esa0f ssax PEeRQl yRerhand &f Ml SLEHnet ingRglevaiiod as
desired. The in % by weight is -_ 30, preferablé about According to the
S

i nvention, the fliSr sPlePr8sRerakiny St cARSBEChsERP t $hSet WRRBT dd¥tFed
rigidity, stsengibe ando2@nalasinedid yad thesadheshonyl ayerdforugtiesd hin

gri ndi ng. Th? secon%§£%%%§al ol%nerization.steg grogu es the required
reduction i nf PReSQdHEEISAS f fYce MPFNEENEEGuenPe EAR be: Chr ri 2 oui*Wsi ng any
desired therdmtiyg antephod ochent tatd ygedasshignkable=avxed tbemviatdéons, so
25 that they nd.to e S Ly r ir ts. Tg§§§
fornulationst r%£%%@$%r% |§ﬁ€r§§§§§r§§??a A ggggﬁgg%%dgﬁ hy ?lﬂggig?ens,

t he prepol ynengeddedcliynetrhzabt kasubst adbes i chayeg pretenialn t¥re 30
adhesi on | ayef, €85, PEnGh O3 ﬁfﬁ&dc§%0$@5£¥ﬁl¥v$d.a phot ochem cal route. The

first and second parti al h%fynerlzatlons therefore take place
phot ochéffi cal | y. The crosslinking takes place in a number of stages,

preferably asc@rgspdt tof dhe fhliBRtEBAL aitHdgpdekdkiikenest grinding
photoinitiators. The different selectivities of thf_$h0t0|n|t|ators are
[

based on t heiFUdt Y eF @RESWRIEICENGt D eEPRY RIS eARR t i WIFCICES S e appropri at e
initiator isededmyasessaceprehngot cetdiepnayetieagtdl dbwing d2epkhe incident
radi ation, tgﬁregy egéec;ing t@e desk{ed Ear iali%gossli ki ng nggtions.
After the vistdus ¢ LafediVe AR Has'heBn &pHl i ,e3088g?aﬁhy on the waf er
surfaceliss compehsated ftaimg t difs r shuexposnre Hiosbdsgl imksharwhter.

consol i date ..adhesive film angd t ecy | rradiation, erthe thin
grinding, re %%gé@gt h§e aﬁ%és‘%l\%g bo@f%&ﬁeed%%lﬁyindﬁv% eroé%érfat(:tfaé.1 The
choi ce of photbsedi dvack canrbecadaptedthe tWelegruf &VaTIH Equiprrent

condi tions. 10 According d orfhe nvapkieng ayseaond-1qrdan SiyBrkd gystem
preferably conprises a systemin which there i's only one prepol ymer or
pol ymer i zabl & 5ubsYantkedhi chisanBerpbhyareFed Yo T iR ¢t or, it

bei ng 15opossdbb &y {04 tk&lbmtimertiolz?t ié:ﬁg tonbﬁt_sto@)_@ﬁﬁldbﬂg”ea@_@a@iorﬁpe )
process paramgters or to contro uantitative. proportians_ of the
initiators, ahdttfRh% seé HG“F&P?i&%&’géF cti9a éH}SPEHSr&@@%h)EQart t he

second partithe palggierédatdeprth,20 1A€candi ngffo the |iaveativa, wieel,

second-orderrbggrﬁd Sysf ens, may @ﬁgggéggﬁyt@%spth 82 Lxture of polymers or
pol ymeri zabl e Subst ances, |¥ Béing‘p055| | & for a first polynerizable

subst ance/ pol yner to be polynerized by a 25 first photoinitiator and for a
second pal yngrizah] g substance;poLbyrenat 0 fig PohyeLlized Ry & seeond
photOInltlatfg. fcllowed by a second partial polymerization of
polymers or polymerizable substances which are present
in the adhesion layer. This results in defcrmation cf
the polymers contained in the adhesion layer to an
30 extent which is such that, as a result, the adhesive
forces are reduced compared to before the first partial
polymerization, preferably to a level of 10 - 20%.
According to the invention, the second partial
polymerization in particular has the effect of reducing
38 the interaction between substrate and applied adhesion
layer at the interface between them. As a result, the
protective film can be pulled off without damage zo the

bumps or other semiconductor topography and



According to the invention, the polynmer used in the 30 second-order hybrid
systenms may be the sane polyners as the polynmers |isted above for the
first-order hybrid systens. Naturally, it is a condition that it nust be
possi ble for the polyners to be initiatgd by photochem cal initiators. 35
According to the invention, it should be fundanentally be ensured that the
-first polynerization is not conplete. This can be achieved by using the -

13 polynerization paraneters, for exanple, in the case of thernal

pol yneri zat i stmntusi hgy t hel thwat | oanpf theidreat nefit edhelsé vieenper at ur e
empl oyed of, iuhdilie Gase ofnphotshenh Caly PRRUTELLEEET Alix BycdS Agid he
quantity 5 of initiator and/or the duration of the W irradiation.

Fur t her nor e, * &Gk or G- AR 1kl Y nvehReeh, redhtref CanadhssiBe” adifidved, in

the case of hdHd xtHEeeof W ypeHtEabl gesuighancss (Hee@D'p!ﬂﬂéd lzyffrreans of
t he quantltatlve proportions of the photochemcally or 10 therm
polynerl?abﬂeuéu%%¥g%%%sWBFCBoF§W€F§Saﬁ§ d?dfﬁb Pt %t BPES %95IJ@é
Accor di ng tcfdlfﬂs—bwmntamllct@telcazdﬁesa@wd)ﬁyeth&hl ckbesses inme spr effer abl y
be up to 500 According, 15 taq th i nvention, the adheS| on I O%

preferably r esal‘fehl @k fes5"oF 150°L ]3900%%” Br & FHE b 300

Vim Fbmevennlenmanpemylb iheprafenthbom, fohi cknpdsts 0@m§E¢@l@meSE‘llnlts

are al so po§§55%e §ﬁ%q§{ ng=t oy Ehls s tﬁp$% %ﬂ@rl?&&rfEQb¢KB%S%§§ can be

adapted to ate whic cted during grindin

Sui t abl &0pr dpe t ieghe sdam. bavast ek ﬁ@&%ypﬂﬁéeped%hngmfp%d Sardte art.
The wafers yspd @s SUPSHEat £s;€ohsi st of silicon, and 25 may have

sem conducter structures on them for exanple integrated menory, | ogic,
power or individual sem conductor circuits, and also, in particular,

contact bunpshe These contiachlbynpsilake wsaldy D&hyﬂ@tﬁmdoanmi chery
according to the invent t her, gralso be, 30 net al £?cks I%?dlng to
Chem The warGiond it SSURPAZES MHTLRYaF 6t 16k ROUEGH! Ehby &f SPE G f or

t he adhesi o fifaydie dtihe. fihmha pnd:)fcase othsi tfuamn,stcmlpdmﬂdjs netfal s
and/ or insulating or. electrlcal yoers. Ac th Jvent t he
ta}” rhtl%% Wa?*e? ngn? e ve %95%% Egm % v\%fe%gl g

contact bunps® on surtface nay erabl ave a ht of
150 - 250 umwanthcee di afieeer weffe800is 500i#ad Tte-e ﬁllW@Ca@@ormhKFHo t he

i nvention blyy - ed the formafetolyl preferably
with a Iengq% ﬁ%?tgxbo m T&éen%égh tH Q {ﬁsq%an be netched to the
di aneter of ﬁlm-:t%ﬁ eflsabstpateakhi chifs Hr@tl?é?tcld’@c efl 18s TRE GRTkigt

inventiop aligp enconpassesowatans pahigh are coatpdembhb theingmmecordi ng
to the invention, The invention also enconpasses wafers which have been

produced u5|?ﬁf%4H?§NQﬁm%SP%ﬁ%Xﬁcﬁ?mf?%ﬁ%W%F?nV%%t|on 10 The invention is
expl ai ned below with reference to exenplary enbodlnents whi ch, however, are
not Intendeqngo regggg%t géf%és r&? 9% tJH%I QM%QF P0n using a first
photochemically initiated partial polymerization has
25 the advantage that the polymerization process can be
controlled very successfully during the photochemically
initiated partial polymerization. Therefore, the
polymerization process can easily be interrupted when
the adhesion layer has become elastic. Surprisingly, it
30 has been found that in the process, after the strip has
been pulled off following the second polymerizatiocn,
surfaces which are particularly free of adhesive are
obtained and there was substantially no mechanical
damage to or fracturing of the wafer. Therefore, the
35 process sequence involved in the processing of wafers

can be considerably improved.

In the film according to the invention, the support



15 Reference is made to the following figures in the description and the
“invention: Figure _ shows a wafer which has been coated in accordance with
the invention and has contact bunps on 20 it. Exanples 1. Filmwth a
first-order hybrid system 25 A pressure-exerting roller was used to

lam nate films onto wafers with a diaméter of 200 or 300 mm and i ntegrated
-circuits and contact bunps with a height of 250 um (pol ynmer or netal bunps)
and a diameter of 30 400 um situated thereon. The filns had a support |ayer
whi ch was 15P2Y@F t hFertaadscoprlwesr Hol ybiehi ngrsr PVGsoThalsgghesimn | ayer
“of the filmdbagyiheidol] owng conposiitiens 77f§%)b pehghtgof +ingar

pol yesters and 19. 5% by wei ght of a trlacrylate NE as 35 crosslinking
constituent 7o ERHBYHEEEDN ﬁP@h o8By werghe @ﬁlﬁénz&ﬁ?zMRF%“E{&e%Blght of
benzoyl per oxa¢esr Theg | ayelthtehllcykfee&sloef tihee atdhgsi-onhliakek swas B0ghaim -

15 There fol | owed a first, phot ted partial
i Sat FBWCRHT RS DrvT oI Tt by Mbans?BP the Fadi ai

pol yneri e radiation intensity or
time in such a way that the adheS|on Iayer adopted an elastic behavior. 5
Then, the s ort. r it - at

which is paggpo %thgg %?% 3 %ﬁ§ 9 ?néhﬂggg% ase %hd£€% %P %

surface was @ﬁ@@%ﬁlnh1mgf©rl@mﬁpgl§@eg§0@@d@h¢&ﬂdﬁm¢LxmenmnauupnrmiJe
grinding: thend a@ragbe@m@r@e of %JEBQy‘ﬁ%f 1, A% PLAGEEaABES acafra@éaw@b&huck

this chuck was rota rinse water. A rotating dianond rasive
ring wadOpl aceRf dtit oP ?h@Q§&%%%%-b%@RO§GFPQC§QﬁtQ%elﬁﬁ?@ﬁlopma%&#%5|ve

ring was adVﬁﬁC@ﬂsﬁﬁe&h@yd@ﬁéh@@a@eﬂyﬁrlﬁh%y%%eﬁ@ra%b@%ﬂﬂﬂﬁﬁ twastid ft ed
off, rinsing was carried out with t he waf er_ was reynved and was

conveyed onwdt ot e hbxtt Jringth %téﬁl&ﬁ%??¥ﬁ%ﬁlﬁ8”‘ et r Bt At ng

fini shing westwewas advafcedst oft bactdesiybed ddeptshterishe rgmiaidr ngywhiee! was
lifted off, r.insi s . 2G carried Quf usin er. and the th| fer was
unIoaded.;M%%éF%¢% acﬁ%éur?aceggnr1 ng‘—fl‘rl ga%dﬁ t?%ﬁ%%??y ini tiat ed
partial 1pol yoezdrrtdmiemas carried oat by 25 increasing the tenperature, so
that substantially conpleted polynerization was achi eved. The filmwas then
pul I ed off the wafer substrate. There was no further cleaning step. 30
Under a scari¢Ry @xtt fon. thitcrioveopelont vids iiAposkabietepvlidbiectofany
residues of mdhasiyeion 4 wef ety substratie, - Repeated vestsedind r of, observe

any nmechani cal damage to or fractures of a wafer. 16 Patent Cains 1.
Process forHﬁﬂﬁ@%ﬂﬁ?%ﬁ%ﬁg??%ﬂ?hbn%$bhé¥EYslsc6ﬁ§PF§@ngAHﬂ?WQﬂWQWﬁ%g
steps: 20 the invention, first of all a photochemical

polymerization and then a thermal polymerization may
take place. The procedure can therefore be adapted to
the corresponding process sequence involved in
mounting.
25
In the case of first-order hybrid systems, stepwise
polymerization 1is possible <firstly if the adhesion
layer 1s composed of a prepolymer mixture or a mixture
of polymerizable substances which, in addition to a
30 thermally polymerizable fraction also <contains a

further, photochemically polymerizable fraction.

However, according to the invention, it is also
possible for the adhesion layer to contain only one
35 type of poclymerizable substance c¢r prepolymer, which
can be polymerized selectively and in steps by a
combination of thermally and photochemically

activatable irnitiators. This is achieved, for example,



5 a) applying a film which has a support |ayer and an adhesion |ayer, by
“means of the adhesion-layer side, to the wafer front surface, the film
being applied to the wafer front surface by |am nation, the adhesion |ayer
10 mat chi ng sem conduct or topography st 6IC_'E ures and/ or contact bunps
situated on the wafer surface, while the support |ayer, on the rear side,

- runs plane-parallel to the wafer surface; b) carrying out a first
photochenmically initiated 15 partial polynerization. in the adhesion |ayer,
with the resu$inghailiirr enthesietinperl adopupsanwbiabt i srbehesdoteds a
“result of thﬁaftmtbpar:ﬁleeinamohwf%&a%e&lsoan@n%at&qﬁ%%r@c&%%@ﬁ

adhesi on | ayer and wafer surface is reinforced; 20°c) “grinding the wafer
back surfacetRHy125¢¥§ing out a second partial polynerization in the
adhesion layer, with the result that the adhesi on between the adhesion

| ayer and the wafer surfaceg is reduced; and 25 e ul i the filmoff the
waf er frgnt %%??ﬁcgbpgz.t%rg%%ss”’é’ﬁ%ﬁﬂrhg ?Sr@lﬁ%ﬁgr, }E#%F%?QP?Q%%' in that
t he wafer frondxsdesacesdBypsovrsedandtdr sSep cparduet ©F sds uctelres.as30 3.
Process accog dj 0, aiml,or 2 haracterized in th t he_waf er, front
surface has %%%?\g%él %rrps ao?da hnéilxg Lfraeo 1§H]e-r umag%l% a S(’#gtrrae leer of 300
- 500 um 3% ZepPlyesscacetidirgteo agnef brsroredef hiybrpceced tgnel ai s,
character i zgﬁl n.hhat 5@3 %@g%g?epagta%ymw}e“ pakiraR .1 vt hefapl{y or

phot ochemi cally initiated. . rocess according to one or nore of
t he preé@di ngietatemal chigattadiszed iitn ERBPIPAELISOPPSEEDN| dyrCheaial flat on

a base duri ngrdéhel Paeks saré aseegeipding of the 5 wafer. 6. Filmfor use in
t he back-surface grinding of wafers, which has a support |ayer and an

adhesion | ayer, characterized in that the adhesion |ayer can be 10

pol yneri zed A nwstepsrange i ® fdesbgnedc i nl Bychva ey tdhaprotilest ofiall, a
photochemcally_initiated partial polynerization, and then a photochem cally
b ther mal |y 1 W1 b RaFBRAF SpoI LT | Tht FORVeANoBe GBIV B AT 95 7.

Fil maceér diemgotod€d ai pob,yechanact endzed ipo vkathetdse suppietivayeres ncl udes
prepol yners I re wn ref er abl yol ef i ns i

accordi ng toy%%]?ﬁ% oér(P%, 'cgﬁr:érfa%te%k?féed gl\%abjz%a@g%t téf'ugé th?%rg%%Jg%Ao t he
support | ayerrémoBgner08hiah anFiden aeedr dThg ecryhetes vk @fhad ains 6

- 8, charactgrized ior§hatcthe gdhesiQn |ayerid nshHdss & thefdal dya
pol ymeri zabl'e prepol ymer and a 25 photochem cally pol yneri zabl e prepol yner.

i 0. Fi | maccordiity vol6hecor st & GICt@hig BSan8, ObhdrddtierioZed 4 t hat
the adhesi ori gyerehncliudes we sphotpehemieallorqeal yamenzabhe wyepph yners.
30 11. Filmaccording to one or nore of Clains 6 % charactgrl ed in that
the adhesi or® Y 3YEFS i ndtURAEST 2P bY epot YmetcSni dH Tl Be° sel det§ Peﬁz/b Y
pol yneri zed lwnzaogbnbemakiidr ofr adtiheemabluy vactpaatabde, i mist | @tormand a 35
phot ochem cal ly, activatable initiator, 12. Fi rdi ng L nor e of
Clains 6 - &A%’%%?%J& %r sggd plrneft%rg"tbityheaﬁo aeéll%nn%%%%eogy{lnc%%&g&s.&é%’

which undergo Norrish type 1 fragmentation, such as for

25 example benzoin, benzoin derivatives, benzil ketals
and/or acetophencne derivatives, as photochemical UV
starters. Acylphosphine oxides or alpha-amino ketones

are also preferred.

300 An adhesion-layer composition which 1is particularly
preferred according to the invention 1is a linear
polyester with a triacrylate, preferably
trimethylolpropane triacrylate (TMPTA) , as multi-
functional acrylate as «crosslinking constituent in

35 combination with benzoin and benzoyl peroxide. This has

given particularly good results in tests.

ct
(0]

According the invention, the amount of



- 18 prepolynmer which can be selectively polynerized by a conbi nati on of
‘two different photochenmically activatable initiators. 5 13. Film according
to one or nore of Clainms 6 - 8, characterized in that the adhesion |ayer

i ncl udes acryl ates, pol yurethanes, expoxjdes, polyesters, polyethers and/or
derivatives or mxtures thereof as thernmally and/or photochem cally

~pol ynerizabl e 10 prepolymers . 14. Filmaccording to one or nore of O ains
6 - 13, characterized in that the adhesion layer includes nmultifunctional
acrylates|rPQQﬁ%l%h?%@ﬁPﬁnPﬁe§§f@DhEtVéﬁaE5pﬁé9@I9n§ﬂsh¥sWQR9HﬁHH® and/ or

“phot ocheni cad 4 Y, pol¥ 0Bk E zaﬁbgeppee%wsw fRehY BERS tW 13 CBJf»@é
backbones, such as Pﬁ@furethanes ox| des, OIbeters and/or yethers or

deri vati ves R¥er Lot g BRSSP 5 PRRBE ePSEFRer s éﬁ@ t?ﬁ?
acryl at es haamsmgntoulil e Haontlse rildl Eltlalﬂ‘ltaQC(lrsdlpilgef@r@lﬂﬁyorfrmEO fo £ C1 ai s

6 - 14, hara teriz in th t he ad on | ayer_cont ai er oxi.d
preferabﬁ eﬁzoyﬁ ggrOX|d%q%nd?5r lg%% tefp%ut9feg%r gié bggttﬁgiwm
initiator(s)byleeifntm according to one or nore of Cains 6 - 15,
characterized in that the adhesion |ayer includes aromatic carbonyl
conpounds, which undergo a Norrish 30 type 1 rearrangenent, preferably

benzoi n, ben%e® ndHePtyhirdesl bedyediKet BAYET acehophEHBAE SAEEW Af3 Nies

and/ or acyl phogphi, nﬁl@él das,id's 2l pha- aptBedkaLones, tRs phekaenem cal
initiator(s). 35 17 | m according to one or nore of Clains 6 - 16

char act éPi zekS i n Pﬁ%?efﬁ%l%hotBPnltPé?orsSGQRQ@§@ﬂn|QHﬁ%§PEﬁe%lff%@ent
wavel engt hs. constlﬂ&entl@ Fitmaaccorginged 0 oftey Or g Dfmdt @i Mearfd - 17,

characterized in that the hesion | a er has a thi ckne up, to 500 um
preferably 150513605 Um nﬁ%& pr &t go urfi? Srgt‘lé‘ %Jr?ﬁlaa cordi ng

to one or|nnemyﬁatéalaBdeoly&st@msuxanrbeiwancedsaac@msﬁnqﬁtcﬂMﬁalns 1

e 20 onetot goat s WLh ad) maccording tosone of g0 Galim © 1518 21

Waf er produced UuSing t he process accor di i Ag to one of
.AY.A.AéVJAPWEfeﬂﬁﬁiwuﬁbQNtA7ﬂ Au. Aa. AoAlAu.-A ADA. Ryeferably about

80 to 20.

According to the invention, the first crosslirking step
can be used to set the desired rigidity, strength and
20 elasticity of the adhesion layer for the thin grinding.
The second partial polymerization step produces the
required reduction in the adhesive force. This seqguence
can be carried out using any desired thermally and
photochemically crosslinkable mixed formulations, so
25 that they correspond to the preassembly requirements.

These mixed formulations are preferably transparent.

In second~-order hybrid systems, the prepolymers or
pclymerizable substances which are present 1in the
30 adhesion layer can be crosslinked exclusively by a
photochemical route. The first and second partial
polymerizations therefore take place photochemically.
The crosslinking takes place in a number of stages,
preferably as a result of the films containing
35 different photoinitiators. The different selectivities
of the photoinitiators are based on their different
wavelength-specific sensitivities. The appropriate

initiator is activated according to the wavelength of



I IXY[\ ?@FUW | } xsni c”Y] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
"ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cTa]cal]ceG I O t u

I "xyLNT/ | wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] caU] c a] ca]cajgal/ 1lil

#() &(. Z| wmhc”™Y] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
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or0) ) ))) AR rheGhREEEPERL; ApgR £ “ebEBliakid) o calealer cal (L),
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25 first photoinitiator and for a second polymerizable
substance/polymer to be polymerized by a second photo-

initiator.

According to the invention, the polymer used in the
30 second-order hybrid systems may be the same polymers as
the polymers listed above for the first-order hybrid
systems. Naturally, it is a condition that it must be
possible for the polymers to be initiated by photc-
chemical initiators.
35
According to the invention, it should be fundamentally
be ensured that the first polymerization 1is not

complete. This can be achieved by using the
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) thermal polymerization, by using the duration of the

treatment or the temperature employed or, in the case
of photochemical polymerization, by using the quantity
5 of initiator and/or the duration of the UV irradiation.
Furthermore, according to the invention, control can
also be achieved, in the <case of a mixture of
polymerizable substances or polymers, by means of the
quantitative ©proportions of the photochemically or
10 thermally polymerizable substances or polymers and of

the initiators involved.

According to the inverticn, the adhesion-laver
thicknesses may preferably be up to 500 pm. According

15 to the invention, the adhesion layers preferably have a
thickness of 150 - 300 um , more preferably 200 - 30C
um. However, according to the invention, thicknesses
outside these limits are also possible. According to
the invention, the layer thicknesses can be adapted to

20 the substrate which is toc be protected during grinding.
Suitable propcrtions car be determined by the person
skilled in the art.

The wafers used as substrates consist of silicon, and

25 may have semiconducter structures on them, for example
integrated memery, logic, power or individual semi-
conductor circuits, and also, in particular, contact
bumps. These contact bumps are usually polymers, on
which, according to the invention, there may also De

30 metal tracks leading to them. The wafer front surfaces
which are to be coated therefore form, for the adhesion
layer of the film, a surface of silicon, conductor
metals and/or insulating or electrical polymers.
According to the invention, the contact bumps on the

35 wafer front surface may preferably have a height of
150 - 250 pum and a diameter of 300 - 500 um.

The films according to the invention may preferably be
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10
The 1invention 1is explained below with reference to
exemplary embodiments which, however, are nct intended

to restrict the scope of the invention.

15 Reference 1is made to the following figures in the

description and the invention:

Figure 1 shows a wafer which has been coated in
accordance with the invention and has contact bumps on
20 it.

Examples

1. Film with a first-corder hybrid system
25
A pressure-exerting roller was used to laminate films
onto wafers with a diameter of 200 or 300 mm and
integrated circuits and contact bumps with a height of
250 um (polymer or metal bumps) and a diameter of
30 400 pm situated thereon. The films had a support layer
which was 150 pum thick and comprised polyolefins or
PVC. The adhesion laver c¢f the film had the Zfollowing
composition: 77.5% by weight of linear polyesters and
19.5% by  weight of a triacrylate (TMPTA) as
35 crosslinking constituent in combination with 2% by
weight of benzoin and 1% by weight of benzoylperoxide.

The layer thickness of the adhesion layer was 300 um.
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the adhesion layer adopted an elastic behavior.

Then, the support rear side was positioned on a
rotating wvacuum chuck, which is part of the grinding
machine, as a Dbase, and the wafer back surface was
ground. The following steps were carried out during the
10 grinding: the laminated side of the wafer was placed
onto a wvacuum chuck, this chuck was rotated and rinsed
with water. A rotating diamond abrasive ring was placed
onto the exposed back surface of the wafer; the
abrasive ring was advanced to the desired depth, the
15 abrasive wheel was lifted off, rinsing was carried out
with water, the wafer was removed and was conveyed
onward to the next grinding station (finishing), the
rotating finishing wheel was advanced to the desired
depth, the grinding wheel was lifted off, rinsing was
20 carried out using water and the thin wafer was

unloaded.

After the back-surface grinding, a second <thermally
initiated partial polymerization was carried out by
25 increasing the temperature, SO that substantially
completed polymerization was achieved. The film was
then pulled off the wafer substrate. There was no

further cleaning step.

30 Under a scanning electron microscope, it was 1lmpossible
to detect any residues of adhesive on the wafer
substrate. Repeated tests did not observe any

mechanical damage to or fractures of a wafer.
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comprising the following steps:

a) applying a film, which has a support layer and an
adhesion layer, by means of the adhesion-layer side, to
the wafer front surface, the film being applied to the
wafer front surface by lamination, the adhesion layer

10 matching semiconductor topography structures and/or
contact bumps situated on the wafer surface, while the
support layer, on the rear side, runs plane-parallel to
the wafer surface;
b) carrying out a first photochemically initiated

15 partial polymerization in the adhesion layer, with the
result that the adhesion layer adopts an elastic
behavior as a result of the first partial
polymerization and the adhesion between adhesion layer
and wafer surface is reinforced;

20 «c) grinding the wafer back surface,
d) carrying out a second partial polymerization in
the adhesion layer, with the result that the adhesion
between the adhesion layer and the wafer surface 1is
reduced; and

25  e) pulling the film off the wafer front surface.

2. Process according to Claim 1, characterized in
that the wafer front surface is provided with semi-

conductor structures.

30
3. Process according to Claim 1 or 2, characterized
in that the wafer front surface has contact bumps cf a
height of 150 - 250 pum and a diameter of 300 - 500 um.
35 4, Process according to one or more of the preceding

claims, characterized 1in that the second partial
polymerization is thermally or photochemically
initiated.
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’ 5. Process according to one or more of the preceding

claims, characterized in that the support layer rests
flat on a base during the back-surface grinding of the
5 wafer.

6. Film for wuse 1in the back-surface grinding of
wafers, which has a support layer and an adhesion
layer, characterized in that the adhesion layer can be
10 polymerized 1in steps and is designed in such a way
that, first of all, a photochemically initiated partial
polymerization and then a photochemically or thermally

initiated partial polymerization can be carried out.

15 7. Film according to Claim 6, characterized in that
the support layer includes prepclymers which are known

per se, preferably polyolefins.

8. Film according to Claim 6 or 7, characterized in
20 that the thickness of the support layer is 80 - 200 um.

9. Film according to ocne or more of Claims 6 - 8,
characterized in that the adhesion layer inciudes a
thermally polymerizable prepolymer and a

25 photochemically polymerizable prepolymer.

i0. Film according to one or more of Claims 6 - 8,
characterized in that the adhesion layer includes two
photochemically polymerizable prepolymers.
30

11. Film according to one or more of Claims 6 - 8,
characterized in that the adhesion layer includes a
prepolymer which can be selectively polymerized by a
combination of a thermally activatable initiator and a

35 photochemically activatable initiator.

12. Film according to one or more of Claims 6 - 8,

characterized in that the adhesion layer includes a
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activatable initiators.

5 13. Film according to one or more of Claims 6 - 8,
characterized in that the adhesion layer includes
acrylates, polyurethanes, expoxides, polyesters,
polyethers and/or derivatives or mixtures thereof as
thermally and/or photochemically polymerizable

10 prepolymers.

14. Film according to one or more of Claims 6 - 13,
characterized in that the adhesion layer includes
multifunctional acrylates in combination with
15 functional ©orepolymers as thermally and/or photo-
chemically polymerizable ©prepolymers, polymers with
different backbones, such as polyurethanes, epoxides,
polyesters and/or polyethers or derivatives thereof
being present as functional prepolymers and the

20 acrylates having double bonds.,.

15, Film according to one or more of Claims 6 - 14,
characterized in that the adhesion layer contains
peroxides, preferably Dbenzoyl peroxide and/or di-

25 tertbutyl peroxide, as thermal initiator(s).

16. Film according to one or more of Claims 6 - 15,
characterized in that the adhesion layer includes
aromatic carbonyl compounds, which undergo a Norrish
30 type 1 rearrangement, preferably benzoin, benzoin
derivatives, benzil ketals, acetophenone derivatives
and/or acylphosphine oxides or alpha-amino ketones, as

photochemical initiator({s).

35 17. Film according to one or more of Claims 6 - 16,
characterized in that the photoinitiators can Dbe

activated at different wavelengths.
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more preferably 200 - 300 um.

5
19. Film according to one or more of Claims 6 - 18 for

use in a process according to Claims 1 - 5.

20. Wafer cocated with a film according to one of

10 Claims 6 - 18.

21. Wafer produced using the process according to one

of Claims 1 - 5.



