< ;eée{x4( 60TQM Process for the back-surface grinding of wafers The
" present invention relates to a process for the back-surface grinding of
wafers using films which have 5 a support |ayer, which is known per se, and

an adhesion | ayer which can be polynerized in steps, and t “l“ ”“me
i ncl ude such an adhesi on | ayer which can be polynerized i nﬂu\ “u. m o]
the use thereof. 10 Background to the invention and prior art Quskently,
during the ck-surf rindi em condu tor fer rotective filns
are adhesrvtejplary eosnsdef’j1 o"q} r}Oa\/\(fa er raocnet rulrrf \a,iﬁ iéer%af er which 15
has been covered in this way is pl aced by rreans of the applied film onto

‘a flat base,rnd E'%%'%nttheﬂﬁ‘%ﬁhg Vé] € S grgéerpe% ad%prfeﬁl |¥ %sr ng a

di anond abrasrve The rotectrve ich have esi vel onded to
the sem cond?ﬂ:ct]brswwaére fgwd%WfaéeWﬁélerﬁaelélZ@ stk ez ewlgi ¢hdhagecan

currently ond yswmmsm@f orwiaiéh pl aneidie HOPOYE aphyqdhhf gharsesnon waf er
front surfa&es of ‘?111" nost E)P[um wever, new t% pes of npunting_processes
qlit £

will in futur®Se ‘ehCSﬁPa SH 15D HRi GhEPSF 9% ot2561dfFand a
di amet er of v8010:h Zarﬁﬂﬂldem enchaf en fa@hnésjsmfaxze;serr naiiead efant heegol d or

al um num wi re dér(\_m @t"’k"e‘éash' t r}_lecrt een ucsust% [ag | in order to nake
cl reui t-h q(

cont act vmtl‘? printe boar s and These hi gh bunps
can.no | onger be covered in a planarlzrng fashlon by the grinding films 30

which arg CLgé’@(t{] St oveth  {Hhesfor wrgﬂd;gﬁgy X are no longer able to

conpensate for ese differences in topogr consequent |y cont act
with the substrate surface is not conplete, and in particular the filmrear

si de, which cne_sﬁeamﬂrytheumﬁg did N a3k -GRirFdiceg Eli&&ﬁn&\ﬂf&f Bagk-surface,
is no | onger $c?n%c but f;1at her has undul atio gri ndi g process t hen
| eads to | ocE" Ut uat VOhSIFh t RECEREEL VeI rﬁ}ﬁé‘é‘? eFhea‘f’lﬁ Ar&8Waf er s,
whi ch may ce’umeietcheto the Rafwaf &ronha tsmezﬂace‘l}hemg:trttﬂﬂengafekrmh\z\/ﬁhch are
current f supp er, i ckness

208 U e o, ST T v P ogitoF Rl chionstBf’ 85t Ui
Fl | ms of thla@RJylrﬁéi drlelray aontadl @, Lok }e&eﬁplendftbﬁntheecwnﬁam beckitto,

Adwi |1, M tsyiiraud are 696ﬁ§8t|¥yﬁg§§%‘alﬁ9r uvﬁfrﬁ_;" PrRCLRSLS- aphasaghesi ve
filmis pon rlzed in Such _a way that it has 10 viscoelastic properties.

As a resul t,l1% PEOTReEBF eft oM WBLCH Ragdr et orfeselvely BPPAeFences in
t opogr aphy, tand thike puhbicbgdattbhie @éﬁé_ethzv@nﬁl lsnfdcd heogenpgerduct or
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planarize topography differences on wafer front
surfaces of at most 150 pm. However, new types of
mounting processes will in future require contact bumps
with a height of up to 250 pum and a diameter of 300 -

25 500 um on wafer front surfaces, instead of the gold or
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 topography, and consequently contact with the
suBstrate surface is not complete, and in particular
the film rear side, which rests on the base during

35 grinding of the wafer back surface, is no longer
planar, but rather has wundulations. The grinding
process then leads to local fluctuations in thickness

(dimples) in the thinned wafers, which may cause the
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15 of adhesive remaining on the substrate surface. However, a condition for
"this is for the contact bunps on the wafer front surfaces to be no nore
than 150 um high. If the contact bunps are larger than this, the drawbacks
whi ch have been descri bed above occur- 20-H therto, there have been no

| eveling protective filnms which allow the back-surface grinding of wafers
with | arger contact bunps. A technical solution for the back-surface
grindi ng of Wi, t unps which are 200 um high is not currently known.
25 Furtherrm‘“%lggg,eerlrt%:? Sb ena%v\h to apply filnms to wafers which include a

phot opol yneri zabl e substance in the adhesion |ayer, the adhesion |ayer

bei ng visco td £ apd, bei u ol rd 64 i ati Fil ns
of this 30 ﬁ[lyrgez %lfle avaéi)l gg%gg kgiy“chg}rfr:p%ﬁe% fror%]% p’t?%éyAégmgl ??‘N%Ptssui and
are current ISPIRPIRE P6r AP ePPRF becassesiathi Elprekesbickneiskev e —not

sui t abl esf orzdtheudbacksdr éacadgesndhn@iokh Wafter sa Whi ¢ér otht BRhéskr eit
surface haveld:orlt ag(#) burrpsFog ot he ructures with a _height of ’}{5 mor e
than 150 um™'si nce’t n Hhi s ¢a88 t30 tHE "ab Vgﬁen?}f%ne@d'a&'l%\m&ks 8&cur. EP
926 732 desanichgsley pfooesshieorcquipshicNgNsend, Adwidl,canttetdr adavi ces in
which aa [Sl6] BLERSHEG,SANA] ! ¥8 ANl Ve tanesL s applied g g yafer. the
tape is heated or pressed on, an then p ot Bchem ca pol yirefrZ2&fi-Sh t akes
pl ace after fdak- sus f apelyréndiad ofint heuwhf e SvayS 5thdtl0, iB88hdescri bes
a procesg far; secuirdig CHiRs oy 1mans, of ; a phot opol yneLi zablkepadhesi ve
tape. JP 91001450 A (abst:}sa%?% dilscl oses %nradhesjlove ta eﬁlg Eav?ng a base

| ayer and arf adRESTEEAT ay@¥tehi cHq ncl6déd a P4l atdidifadiandsise céAponent

and a ther neddpogriab}e adheshyepconpagents. the pehestveyd apesmcamrbe used
to secure vvatfers when chi gs are beaiafngcu or rredhtherefrom 15 (#P 08054655 A
di scl oses an ' Buhe8FUEPRRACHATI nd'odf Fur abPESP pr dSsurke et i vathghesi on

| ayer, contaminwirey conipongplahi sibosanbieaLly edibyoact anycreaddatison and a
ther el by ousabl gar0UPODCNt:r20 IR CI114039C .8 ol selgoenan adpasige tape

i Sgl
whi ch includes a ragl atlon-purgtg]le conponent "and a thernal |y curabl'e
conponent, dMINSV&r sA t adndityonoifopr dhéest iien Fawntieaconhdchobsmpse. 25 JP

2000223453 Arhaghéeqstbbed rantad AL UWAbbe BEORAd Vieh AdheshVvamt ape
whi ch includes two_different radiation-curable conponents.

high. If the contact bumps are larger than this, the
drawbacks which have ©been described above occur.

20 Hitherto, there have been no leveling protective films
which allow 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 is not currently known.

25
Furthermore, it is known to apply films to wafers which
include a photopolymerizable 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 1s 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 150 pjm, since in this case too the

abovementioned drawbacks occur.

EP 926 732 describes a process for producing semi-



30 EP 981 156 A2 describes a process for back-surface grinding of wafers,
in which a protective adhesive tape, which has a nodulus of elasticity of
at least 1.0 x 106 Pa at 40C, is applied to the wafer front surface. 35 It
is an object of the present invention-t® provide a process and a filmwth
whi ch t he abovenenti oned drawbacks during the back-surface grinding of sem
- 4 conductor wafers do not occur According to the invention, this is

achi eved by a 0 im n accordin to Claim 6.
Furt her and mﬂaéﬁﬁéﬁ‘%%ﬁ‘%g c%ﬁ energ g??ok#? surechalgé 5%and the
fol | owi ng d@ﬁh&qﬁv&wtamﬂen$napm&xwdd@@ a paﬁeessthertahe backestieflace
grindi ng of wafers %gnpgﬁ5| gdh I ova 11 Lyl afilm
whi ch has a sup%orfs | ayer gi 53%23|on yer J.ngoﬁgmégﬁ ﬁ%@%n

y
adhesi on- | ayetkes delags %%w@kfswa%rqwlrtm@ﬁ ithe pEfRr applied to
the wafep front surface by | am nation, the adhesion | ayer matching the

seniconduct tructures and/or he contact bupps on the

waf er surfacé3 ghff@afa% éﬁﬁﬁﬁf?efaﬁePrQﬁ?%ﬁ1 Feat eV HEnd r GREPS by

pl ane- par al Indari dfhea i @romsirfnae; zdl) 1 & srdhyd nigreoUtarse f i r st

photochem cally initiated partial polynerization in the adhesion |ayer,
with the 20 result that the adhesion |ayer adopts an el astic behavior as a
result of thE fiXH0454r t Pal (pBPyRREFzatdbichaele s heamdirskioni iset Wepr

adhesi ongl aygyvanyd Waf efasur flaged S @i nfawcg@he%)loglﬂ ndiag,t hgnwaher back
surface, 25 d) carrying out a_ second Bartla pol ynmeri zation in the adhesion

| ayer, with thrFelvrCéesm% ERILALABNIEHESPOR FOMREEFtheadh_sithRIMaydy and t he
waf er SurfaCcﬁ;ﬂaSoJreBdbldBdsn_aéd c%)npl&alﬂﬂénltng the bhhasott ttheamfesnf pent
surface. 30 Ca prOV|des ilmfor use.in the back-surface grinding of
waf ers, whi clﬁseh(% L sUPPSre | ‘é{%?rﬁnd""l&%naaﬂé]sﬁ?%n al%eyepeﬁnr? \Ali%ioéﬁ‘ filmthe
adhesi on Iayénﬂ&ahxne polynerized in steps and is designed in such a way 35
that, figst of all, a photochemcally initiated partial polynerization and

then a photochenlcaluy or thermally initiated partial polynerization can be
carried out 9P A discloses an adhesive tape having a

curable, pressure-sensitive adhesion layer, containing
a component which can be cured by actinic radiation and

a thermally curable component.

20
JP 11140397 A discloses an adhesive tape which includes
a radiation-curable component and a 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-curable components.

30 EP 981 156 A2 describes a process for back-surface
grinding of wafers, 1in 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-



-'56 Description In the process according to the present invention for 5

t he back-surface grinding of wafers, first of all conventional nethods are
used to apply a filmto the wafer front surface, usually by |amnation,
i.e. by the filmbeing pressed on nechangically. The filmhas a support
.layer and an adhesi on | ayer which can be 10 polynerized in steps. The
adhesi on | ayer which can be polynerized in steps i's designed in such a way

that, first oéchem b ﬁaypvgé)f%ﬁgenhﬁal ln%tl ni t(J1 A pa??gi: + I yggrl %%tl on and

thenaphot ermally initia rrerlzatlon can be
carri ed out.inM3mtHeor, | Bhhdy igswahiedsd phesentrrigreasgwe éﬁmm@ingoltlos with a

length of 108 #iR00 mnand, canife RIS i+, dbIBng s Mfeneer &pgui tabl e

for all wafer sizes, for_ exanple in wdths of 100 nm nm or 300 mm 20
Accor di ng t PEHEITRANEMBRIIIREES| | Wi hhs e&lesr@@poﬁfomaﬁe WELBR1RdMRnown per

se and has arddaygie tidkideissy afequef@riadly 80 - 200 um Thernopl astic
mat eri al s such as pol yethyl ene and ot her polyolefins are preferably 25 used

as the support. PVC is often also used, but this material is being avoi ded
to an incredsliaign ext enproowniag ta ttpercrdeasle off&d cohéanbaaki-enrfAeceor di ng

to the inventiQpy;dd ﬁgn%s can be
pol yneri zedrqn stlepseoan as d t rnle%ls f pr%era ler{%vgq{ 395500 um
preferably 150 300 um nore preferably 200 - 300 um and with initialy

vi sco-phastif) progsstyasy Aceordi ngh&eht Re si Rvenid Mt they@dhgglony| ayers
i ncl ude pol yners whi ch have al re\?ﬁé{ 5 _undergone prelimnary crosslinking,
i.e. prepol S 1%hel Tt o PArMHRES ﬂfs???bﬁ?h%ﬁlPlé $arett 849 n §6ch a way

that vi scouschetwa fgr i Sr@ﬂﬁslsblrﬁad@$pft1h% [Ertd ade GiPsspbnkéagroAeserding to
the inventi Qn, t he adhg3| on h as_an ini tl%&?adhem on (tack) on

the surface. " ctor AT RY"t & EHES n\}e¥1t ln &R hd st R RLETVR £ LPHEFs bei ng
| am nat ed omiatdtieronetfles $ernhntosdudiace, topegcephacstbunperaseaanﬂjedded into

the sofysadhgal vediddBe WuBaut ofef oLaatyon o JWAIIDO, 39 lhat pbhe

support [ayer which forns t rear sur m’runs El ane-paral | el
with respectSURPUHe lfr, seft f Hlee. rqarssidedi sgranpaenearpyailledstrated in

Fig . 1. Auedefaffed sumi@dy is provided with contact bunps (2) on the
front 10 surface is coated with a Sglm (3) , whi cgﬁhas n adhesi on Iayer (4)

and a suppor? | ayRr Y9 TIRMY eé‘r tdé b R&OS e lldyetnighgted
pl ane- par al Ip:-drt/malh pebpectitatite naf elhesw‘cfl'&ceacﬁf wafer, backhstghkace. 15

After t fi) ed waf er _surf usual ly. by .

| am nat ?gn | rst b&ﬁﬁf ﬁlééfn ca(lfili?yé?%llt |<i;1 %%Irpar O%Fspoﬁyne%l?gg:ilgn of the
pr epol yners hﬁhq)@lqmer iFabl ea substanktes coft ai hkd i nfimetadhesiranallayer
takes pl ace,pcglem;@iégltl% Whir ead %tdh%loﬁheoééag&'g ﬁgg:ﬂ hor;eag%es

pl ace, for exanple, using standard UV | anps which can e sel ected according
to the phot G tNatTF UEeRCerHe deyimde® e Fol yneri zation can be control | ed
by means of dhe tginding nirensidfeofbddi adigddcn,. In this way, according to

the InVEQtIQB, carrying out a second partial polymerization in

the adhesion layer, with the result that the adhesion
between the adhesion layer and the wafer surface is
reduced; and
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 in such a way

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

initiated partial polymerization can be carried out.



25 the adhesive which is matched to the wafer surface topography is
partially cured, so that it acquires elastic properties. Furthernore, the
adhesi on between the adhesion |ayer and the wafer surface is preferably
reinforced thereby. There then foll ows $he back-surface 30 grinding of the
waf er using processes which are known per se. The front surface of the
wafer is placed onto a base which is suitable for grinding, so that the
waf er back surface which is to be ground faces upward. During the
back-surface grinding with a filmwhich is applied 35 in accordance with
the inventi desqtietalmasi ve forces which occur can be conpensated for by
the hard-el astic support and the adhesion |layer, which is elastic and
stronger after the first partial polynerization, substantially w thout
any def or mati®n 8% PH@C\ﬁéfser‘?ceﬂféﬂqu nt? eaPesifde et siprerhkoPaderin such
a manner 5t hathd t Dac il Aanerqeay aldraindiiddh ogspeeifere,t he iwaker olfaclkisur f ace,
so t hat therceona‘l_reen s.ubstantingﬁ no di sru‘%i \C(e 5 farces (‘falg’gsed by ynevenness
in the fil mFENSE R Hur PR PHE FASK-ST71 al® FHHH ng. TWoFeotv@r FNfhe viaf er
t opogr aphy orafidre fwadrer swrface, stswelly ebysleoipieiehy enbeddedthe t he

el astic adhesi r Lak, j danpLng: ¢ chi eved.
10 Accordi ngﬁtlgtpt gl:ﬁ vgﬁ%géh?&t h%rpbtg%%fhggﬁ aacmélrygjri ﬁgléngfh%ﬂaﬁ%ysat gkes

pl ace usi ng THERA | e pr sdsssad  adhesdggongayses, why clay ceh ekanpl e,
the fol how ngisiepsizdd achngtkhe .l amatedeside ohythe Wwafer ontopa vacuum
15 chuck, rotating this chuck and rinsing with watér. Placing a rotating

di arond abr &5 er’?%?ge%nfﬁ rEPEX pbS edeBaGReEurfac@Y6R PheVaaf ERatadvanci ng
the abrasivefiigty tef t hellesi s edpHepbbhehifhibg offhithetsbr aphveiwheel ,

rinsing wt [..J.enpvin he, waf er, .20 cgnveyi onward.to the next

gri ndi ng st;kfcwa\“%]ﬁzna} shi'hg ,éa \}}gﬁciangp}f%oteocﬁb?né{?%glkf i %FS%Pﬁﬁ%ié’l to the
desired deptimitigtachgafifiahe alymest i vieelganr ibesigryrmiidad avdt er,

unl oadi pg the thin wafer. 25 According to the invention, the back-surface

grinding is followed by a second partial polynerization of polyners or
pol yner i zabl'E'SubstBnEEY Whikh! bY ePpr @F@seEnth imethahdsioh ¢hyspllshi s

resul ts in defir matilemgah tde pobyrnersocont amedchn the gdb@séon hayer to
an 30 extent which is such that as.a gisult, t adhesive forces are
reduced conparsd TP berHHECh her i PELEARIET 40T Ay ne¥3 Lt | 8hZSPr ef&Fably to
a level of Mxam@oinAocaitdisngf d dtenn NV inon,od IBOGEaemond parti al

pol ynerigation in particular has the effect of reducing 35 the interaction
bet ween substrate and appli ed adhesion |layer at the interface between them
As a result Aqdrrdgimg edoi vehei |t ien pulthed 6fimwihdouta damagerto t he

bunps or ot hefysemoaduetonh QRO PAPNY. aBHy hasd 54 SibsEantiakly w t hout
any resi dueLSPofgf adf1e5| ve o% Wi t%)@t any ﬁonta nation on the wafer surface.
The term "sUHstti AR N thout 2P esiuelPeFmaRhasFve" "AEghsaLRaBiChi ter the
protective fdd npbagehagtepel | &4 ofdfithex t pelgoléaceswhirxh pesBeRsbily
sufficiently e_fo he faol | ow pplications .and/ or that no_residues of
adhesi vggar eu%%na%/i é’;n%l %ut?ﬁé)é:r%'ar}g{:(gnﬁ% nS%%FQCtarl&? M S(a:téﬁg tFltls’i s
pref erabl e frrtegoigpll etie cbriegsi ancbdegol yorerdrzatinoreafsilye astypet,
unpol yrer i zeg, f{RGtd arhd 110, tde ANEH i AHEod 0 take place during the
second partial polynerization.
According to the invention, the adhesion layer used is
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 pum, and with initialy
visco-plastic properties. According to the invention,
the adhesion layers include polymers which have already
35 undergone preliminary crosslinking, i.e. prepolymers.
The molecular mass distribution is selected in such a
way that viscous wetting 1is possible despite partial

crosslinking. According to the invention, the adhesion



The filmis usually pulled off by lam nating on a very strongly adhesive
filmstrip and nmechanically pulling 15 off the strip. In the process, the
filmstrip pulls off the entire tape (protective filn) fromthe wafer
surface. The wafer is fixed to a vacuungchuck. According to the invention,
there is preferably no further cleaning step. The protective filns
according 20 to the inventi on can be pulled off w thout |eaving any

resi dues of esi contamn ti.o The p e according ta_the

i nvention us;’jgl rs ¥| rst "bhot och ej?n cé{lesm ? Cé]g?pglr’tlt’;ll'l1 ng%éFFZati on
has 25 the M@gﬁg tthattm@elrpmlyt’recpmzawh@m ‘phecgssteanlbe cantr asl ed very
successful | y,dyld ng I/he, fhof ochend cally Laidiat ed partial. -pal yrrewhéati on.
Therefore, the poI yneri zatl on process can eaS|Iy be |nterru ted €n the
adhesi on Iafe’-?ntl?é'st Peidepe arasempeddgdpringiondgiye ngoaﬁhesbé@nfﬂémnd t hat
in the ppocesissh@ft enetBemstibh has baestRHYyl edsof Enhel Iayd ngybhegecond

pol ymeri zati.on, surfaces ich are particul arly free of adhesive are
obt ai ned and-3¥fdr e¥ IR/& h u%%‘%tfc Iel V§7F nEBR&AFEalCdakBfe tot%r THP&ct uri ng

of the waf erplabfermforiElel heiBh pespess sequercevafwol yedfadet hghpsocessi ng
of wafersc b n ra % nthef | maccoyding to

i nventi on, nse Cghg §rb:9§tlg%]\_’l WPEB %gﬁ lél ns poIElyr?erglva%cH 1 étl%o used
in conventi cyﬁezlchsup@optcomyl@ds v~’fld?rh gromich oty Pihps. (Rol yat h‘y}henésoamd ot her

pol yol efipns @rlefaf&eeffg r&sh ¢ £ GR1 g ng EPlIEhSE}} “Mﬁ‘ﬂ&hoﬂastgﬁ 5@)&@5155' ckness
of the 5 support er is preferably I'S require

adhesi on Iay]earyetrhaf seqré‘(i:t?v%ul%ﬁ’%’é%llﬁwﬁg Bt - sT%ﬁwF@ér side of the
crosslinki nghpmpomer Lagekoruefs theans-anotyNess @ tROINBYdAAbt e subst ances
cont ai ned 10 t ereln ossi bl Ac rding.to the invention, this is
ensured by c"ﬁaé ’11‘{))309%)00%)75€% aﬁg‘cosr %0 the invention, it is
possi bl e |n prlnC|pIe to distinguish between two fornms of such hybrid

Syst emsy snarelye YBRL d cSYA' IR AedCabbi $Laolder Ald, hybei dsystens of the

15 secon or According to the inve , 1T 18 ChAT act erI'strc - 6f
first-order Yy systens ligmdinaddicsot i ve t hédmalt or pphtbebheaicealy

CrOSS"nkamﬂdﬂﬁﬁdﬁéd”@&f@ﬂalA@@Q?ﬂbﬂgzgglgg Qﬁ£1ﬂﬂ¥eﬁié881yﬁéf§togf all a
phot ochemi cal merization and then a therpal polynerization may take

pl ace. The rPer]c t R AR aﬂ%rb’f%%in?% the cbReespOhESAE pr ocess

sequence i nviad e tamrémuplaag, 3enkiallheg g:lq,»sa%\pflffé@ia@i@her nybr u¢ |

syst ens, st epwi se nol yrerization is ppssible first t sion |ayer

i's conpdled raaqelpa&ep% 5t yrdte ?ng(f%ﬁ%’ or°h ?ﬁ‘?{?ﬁ B ’flgngyﬁgF‘Pa geb%

subst ances wHmds Whigdditcamnbeo seBéctéadr rawdqrqomlgyrrbol zat ephbaot—i on al so

contains a flq{lt{hea{tonohgtsgghemﬂqél I&/egcheynggﬁl zﬁglgi 5{9 ?
according to the invention, it 1s also possible eS|on ayer to
cont ai n Onlf’ PHegolled by means of the time or 1nten51ty of

irradiation. In this way, according to the invention,
25 the adhesive which 1s matched to the wafer surface
topography is partially cured, so that it acquires
elastic properties. Furthermore, the adhesion between
the adhesion layer and the wafer surface is preferably
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 is placed onto a
base which is 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 invention, the abrasive forces
which occur can be compensated for by the hard-elastic
support and the adhesion layer, which is elastic and

stronger after the first partial ©polymerization,



35 type of polynerizable substance or prepolymer, which can be pol ynerized
selectively and in steps by a conbination of thermally and photochem cally
activatable initiators. This is achieved, for exanple, - 10 using
different functional groups which are-rpacted partly by thermal initiators
and partly by photchem cal initiators. 5 According to the invention,

acryl ates, polyurethanes epoxi des, polyesters and/or polyethers, as well

as derivativ t ereof are swtabl e pr yrrer constituents
of first-or gir%%rgbrlcfhl sS“erFs Wy Y Of Ornéar“err g% 3t3§fe6re?éﬁably
mul ti 10 furfcltllr@nla?alawydi@t essts nooorlrblenéztalsm v t@dmmtm@naérpthpol yners
are preferred. Aswigesfaunge. of 1 SOMEBLE aféy avai labl enpr qduet,s giat:'il

di fferent backbones, such as acrylates, po yurethanes 15 epoxi

polyesterseﬁﬂﬂ@ﬁc%ml§%tﬁgﬁ§ 6Peaénﬁﬁﬁ|iﬁﬁﬁﬁ%ﬁﬁkﬁﬁlhr%Opﬂéﬁéﬂ§ﬁﬂye

avai | abl g asfdnuud | Qaalsdr epyl YORESewALEl Can b@nélseﬂilmTth@G;ryls%@S and

ot her prepol yners ﬁégferabh¥ have doubl e gonds as function %? grogps whi ch
can be react fis Bar° o ST RRADYI di H1PEPETE i ni th %t YRESTt he
first-orderuﬁpﬂgnaﬁhyudnlthsywaﬁas @mefecabbyrunthndelpebampdesely
preferably er; QXi ert as ther | initiators
and preferagﬁgﬂg¥%ﬁgtlg cgg élg QH&% ﬁégndergo Fﬁ?sh Pype 1

f ragment at i diats (- Jarang &amwm @%@@mwed)enzm n derivatives, benzil
ket al s apd/ or acet ophenone derivatives, as photochem cal UV starters.

Acyl phosphi ne oxi des or al pha-am no ket ones are al so preferred. 30 An
adhesi on- 1 a cQﬁ#ﬁﬁ% Po#%ﬁnb%v?%tb%?tl5@%ﬂ@%F$H%ﬁ%ﬁ?%ﬂ §€é8FdPHAg to the
i nvent iholn :S.lsala{]ilr},ea’ta]p@é y|§$heé(\i\ﬂst1|'ﬂlga ddﬂ\a@r{tlyﬂ(ﬁiﬂ. pf@é@léél@é)’ ll .e.
trimethylo propane triacrylate (T, ti ctional acrylate as
crossl i nki ng cégo Tt T '8y & Fi]o‘:ﬁ \:g-!ﬁw W%rﬁfﬁ‘zoyl

per oxi de. kaadunggtwenlpmuhatadamqﬁqymﬁitheuthemndﬁﬁnSa Aecandi ng to
the inventi e 11 to ti to bl rles from
0. 39 by el AT by i ght " for SBear &bl v rroh. S8 s e ght
parti cul ar | PYr&Emer alsl y rm;tln% syt apesinght abéﬁ@lt*fl@e etrmant optot heheher mal

starter is pgieyabl ypafépm&iéf/aée byowei ght tQatep% byqvehahhg Mhe
pr ef erabl y ahout 1@6b wei ght . uantltles of adhe3|on-laye

constituent & Viry &P?hﬂﬁ’wﬁ 8 | FRP 159 pePileor 41 AET RS tHeE i A&ntion it
10 is prefewaﬂﬁ&sﬂmELmneemﬁirxm&ﬁmngﬂmB whbat, | Bemovingt tAtowarethe

proport%P (%%ufkgﬂﬁf %%w%% esters g@g qugg!ye%g%rdh%gacr¥lage ratio 15

prefera 86%t o
(finishing), advancing the rotating finishing wheel to

the desired depth, 1lifting off the abrasive wheel,

rinsing with water, unloading the thin wafer.

25 According to the invention, the back-surface grinding
is followed by a second partial polymerization of
polymers or polymerizable substances which are present
in the adhesion layer. This results in deformation of
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

35 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 to the

bumps or other semiconductor topography and



ndard quantities of say prepolymers and of multifunctional varied as
desired. The in %by weight is - 30, preferably about According to the
invention, the first crosslinking step can be used to set the desired
rigidity, strength and 20 el asticity ofgthe adhesion |ayer for the thin
grinding. The second partial polynerization step produces the required
reduction in the adhesive force. This sequence can be carried out using any

desired ther r{gg lér/ nd phot ochem cally crosslinkabl e El xeg formul ati ons, so
25 that they’EotTEs ¥ o The"Ptleas | §e7ERE P enBht s29RRELE SN R&Ed
f or mul at i onsviarteoyr ebeyabtyntamhspat ent .or nthecondf or derudidud d et ens,

the Prepolynelsy Ofs A0 YITR( 1 £ &, PLDSIANEES; WAL ENaBT BaREETEDY [ahRe 30
adhesi on | ayer can be crosslinked exclusively by a photochem cal route. The
first and sedvrHd paftral T ypeeteativas filar ehas ebegke prhked off,

phot ocheni callyy/ . sdhea & OBk ERKirBAIt Akes ol Aper i 4k chiuphes - Of rstaggs,
preferably a%lg result of the fjlns contfl ni ng 35 different

phot oi ni ti at OWANY i FRRF ER L &2 ct 3V 9es bRt henPhot8FAREREL 0P are
based on theidhabiffer ate wakehengidi-sizeciuhide rseasiddadims. eThetappropri ate
initiator is .activated cordin o_th vel engt f - 12 .the incident
radi ation, t lecrIEaQosycoéﬁ ‘ectT Ny t%ge%%g?k?g%m%?ﬁt Fgﬁpg?ggsf:f’ﬂ%eﬁal%a&ri ons.
After the vistlous mdwsiore ¢f1 thhassbest appbé et opad)r Apayt bont he waf er
surfaceqphs og,[%e or firs o] 5 [ a

consol i %Igt es t e,gg %%gio&e %Ia%%? aﬂnccgj Eﬁ?geégeég%gei r%%]glfrzéfi onéril1Se a?gé:?ntdhe thin
grindi ng, re&laHses! 1Rl Witielsdatel Wond bet ween fil m and waf er surface. The
choi ce of photoinitiators can be adapted to the manufacturing equi pnent

conditions. 10 According to the inyention, second-order hybrid system
preferably C%Pﬁpfgjsjég Jalss%t‘@ﬁv&?’np\‘zﬂ\ﬁ@ﬁ tol*férg’ﬁi sLHMRA ORI pPRpdI YREY or

pol yner i zablst sahsiyanaehebich dannbespol ymeniozefledyami d4Y5¢ boiltliiagor, it
bei ng 15-possi bl 0, e ynerization to_be stopped by neans of. .t he

pr ocess§8ar aofrfe e\fl'lsJ oért]%%b bgﬂléotrr:it??o?f%%e%?’ qﬁfg%t ?%Jggi \%grb?goBS?EFO%fof t he
initiators, Wml ténhize sctapel i (Proveorive atiimat efiroinn dhder wadest art the

second partigl, lyMertgati goee20 Agcordiag to d he, i nygatjgn, c%xla%k.

second-order_hybrid systenms may preferably also be a m xture of polynmers or
pol yneri zablF Quitihcd®, thepei RYCPBESN DI eLhdFe a 5 r Prefenphdyi zabi e
substgnce{ poﬁlyr_rmfeb:f o@e;a@hgrr%/ﬂezﬁﬁd 'Db{eap%%tfeicﬁzlﬂvephﬁ’iBiéé‘ibtaic@b(iﬂiﬁ@g for a
secon yneri zabl e substance/ polynmer .t.o be yneri ze a secon

phot oi n?@i atot . TR cHPEFRETEB Fﬁg :bﬁvé’r’ﬁt%l(?r‘?b ?ﬁg BhEy ey ﬁ@%ﬁlpﬂ fR¢ 30
second- or derrdpimtuals yfStaadite siaye ber tduntsanmengralogmers as the polynmers |isted
above for the first-order hybrid systens. Naturally, it is a condition that

it nust be possible for the polynmers to be initiated by photocheni cal
initiators. BB AREBFEFAQ AT At Nihveat ithe, jnvembitn beihgndambitrakly be

ensured t hatpdie dHdnsitc 0l y Mard iZ2atd 1 | $aReti .80l fer IBhE 163N Rgsachi eved
by USInQSth%he 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 polymerization,
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



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

pol yneri zation, by using the duration of the treatnent or the tenperature
enpl oyed or, in the case of photocheni cal polynerization, by using the
gquantity 5 of initiator and/or the duragion of the UV irradiation.
Furthernore, according to the invention, control can also be achieved, in
the case of a m xture of polynerizable substances or polyners, by neans of

t he quantitat] pr ions of hot gchem cally ar, 10 thermal |,
polynerizabﬁéqéﬁbstgﬁgééigg ng%#&§§gan qb<: he“FRi t PAtSr s ?%ﬁ%?Véé.
Accor di ng t canwentianal onsupperddhesaparkayefor hi ghieskesy nayipmef.er ably

be up to 50 g to i i .1 he esj S
preferably %gggkgéﬁﬁﬁggﬁgss of f§%m§r38%88%$?8ﬁ%$£ p?g?erggﬁ§gg%§ai 300 um
However, acd¥icALfynd thetPhveRVEBARLIONN Hatedlsie otk denesesel| thets are
al so possi blsmppacoridiyey tis thre faredsity @0 -t lend guer thi cknesses can be
adapted to 20 the substrate which is to be protected during grinding.
Sui t abl e proportions can be determ ned by the person skilled in the art.
The wafers usedias msafsired esfcotiseé stadbfesdidn cbayeandtizik maglbaveve

i duct ; i . . |l Qgi c,
power or i naii ATty SN EEgh: o) cESPERLERLPIERLAS, TRy RO €
contact bunpdie TRespoépnesst wunpslamerdisabley psmress ononhadhed

accordi ng t afdieinVeat i@Rsibhere Aol sy beo3Q et 8l diacks, | eadisng to
them The wafer front surfaces which are to be coated therefore form for
the adhesi ontd &Y the FR9Mical shylpatd BYSEPPS cohCCesRdliet 5P Hbeal s

and/ or i nsuliatvidrg iayn el eet HiscadopoiyIer sn AGAdipgl@ teo t BeskAvgatiisan, Lhe1
contact bunps .on the 35 fer front surface. m referably.have a_height o
150 <250 WP di et B o BOBRe R chuBEie "THaCPRF reRaREY A NG i ¢ b

i nvention meygresferabl yhiee firsti4ordeor echd nhybeidlosmsaferrsol ¢ 8, theef erably
with a hength Qf 49048 200 m The width of the films can be matched to the
di aneter of the wafer substrate which is to be coated. 5 The present

i nvention al so enconpasses wafers which are coated with the filnms according

to the invendirdikhe kBvepkhé on Bleift IJICOMRasses Wafaia% tahYiich shaveg sbeen
pr oduced usg? the]ﬁ{ocegs according to the invention. 10 The invention is
expl ai ned b WHHGef BYBRLE YR | &M tenbodPiEAYe W ehoR&ver, are

not i nt endedtat ogasimiic] tdwosshipekatfi Tiey | weshs@hed. According to
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 is possible firstly if the adhesion
layer is 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 1is also
possible for the adhesion layer to contain only one
35 type of polymerizable substance or prepolymer, which
can be polymerized selectively and in steps by a
combination of thermally and photochemically

activatable initiators. This is achieved, for example,



15 Reference is 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 bunps on 20 it. Exanples 1. Filmwth a
first-order hybrid system 25 A pressuraexerting roller was used to

|am nate filnms onto wafers with a dianeter of 200 or 300 nm and i ntegrated
circuits and contact bunps with a height of 250 um (pol yner or netal bunps)
and a di anet er. Si ereon. The .filns had a su rt |ayer
whi ch was 1 lunﬁt%?g%%%r? @corkr%}r{?éggn%gl y%}?%‘f?sns wo}}lqg\/c.an?hersaﬁgglgon | ayer
of the fil mistlitheo¥ ot hemany Tohpbsieionand7psetby hei ghttohehmigear

pol yesters ang d:4&8%dby weight of a triacrylate (TMPTA) as 35 crosslinking
constituent in conbination with 2% by wei ght of benzoin and 1% by wei ght of
benzoyl peroxi de. The | ayer thickness of the adhesion |ayer was 300 um -

15 There foldasweiirg f testephotaebanieal | Yadmitd@dLd pantuakthanes,

pol yneri zat ieond v@ ch wa coq;t rolled d|b/y meang oft the radi ati ori intensity or

time in suctEYREy That YAE SAdHEsi 89 Qer PRASSELE 4n ePdst "6 BenaFior. 5

Then, the supportatricars si dgedrvas nogivriesned thre raofet at amg vaeutimebheck,

which is par t r L ogd] LN )i e fer ck
éreg{?nl#?r?erge&%%fﬂt@ﬁ% 8 af%raséj%ﬁr%eraglq%%{)l%nv?. gaeﬁ

surface was ‘gr OW Nng Steps Wwere carrie é 10
grindi ng: tH¥ | anp¥at &f siekamplene wekedahes, pl acefomiola vaslom-chuck,

this chugk vamdwiaiad aedyhibrsed WHh vahierna A &0t 3hidkg ¢harpndngbrasive
ring was placed onto the exposed back surface of the wafer; the abrasive
ring was ad\%ﬁpéﬁwli%é‘%ﬁ’?eé?%ﬁ'h, the 15 abrasive wheel was lifted

off, rinsing was carried out with water, the wafer was renoved and was

conveyed onward. t next -grinding .st.ation (finjshin the rotating
fi ni shing mh\egeﬁl\&mgs %ﬁ‘ encég e eelq;dleaslialryedaﬁéﬂigﬁ%ji?hé%?‘?‘h%%ng}&/%bel was
lifted of f, dHififsinaptwalsackbonesi eduoht assi agrwediees angdofilgerthhaneaf er was

uni oadeds Ald;, 1t bagks sustacs ol uft&ggpggyé‘eﬁggg Ler gRLh yakaykiat ed

partial polymnmerization wa arried o "1 ncreasing e tenperature, so
t hat subst arfftfief193f cofplcet edrsdieyadrlivzat egaidadlachi esed. fThetirhmlwas t hen

pul l ed of f thepsfiele b i@ ecadhpee WaRS NaHridey1 L4 &ankng stgpr 30
Under a scanni ng .el ectron meroscope, it was.inmpossi ble tq detect any

t :
resi dues of FAEHESIXREGh RHet SRty shp¥er SeaPlre ROy 2esfynardoret observe
any nechani catowtmmagei ¢lo oanfbactreneseadfl by wafeefs of initiators. As

20 different initiators, the first-order chemical hybrid
systems preferably include peroxides, preferably
benzoyl peroxide or di-tertbutyl peroxide, as thermal
initiators and preferably aromatic carbonyl compounds,
which undergo Norrish type 1 fragmentation, such as for

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

are also preferred.

30 An adhesion-layer composition which is particularly
preferred according to the invention is 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.

According to the invention, the amount of



-'16 Patent Clains 1. Process for back-surface grinding of wafers,
conprising the following steps: 5 a) applying a film which has a support
| ayer and an adhesion | ayer, by nmeans of the adhesion-layer side, to the
wafer front surface, the filmbeing appliied to the wafer front surface by
| am nation, the adhesion |ayer 10 matchi ng sem conductor topography
structures and/ or contact bunps situated on the wafer surface, while the

support | ay : i nes= p. | @l h r .surface;
b) carryi ng%{)hu%t%;rﬁ@sa{%o@oég%erﬁ{%glﬁl@Aﬁalgﬁi%%%‘(lﬁ §535|%gkr3%i§ Wg%?yrtréri zation
in the adhesitorPy &irghtni toxhecrekerabihatremel adlheei b bryweighopts an

el astic behadari As A esphkbrababhg fakstc Pard i gl pedyywe] zatjonegad the
adhesi on between adhesion |ayer and wafer surface is reinforced, 20 c)
grindi ng t héR@dr phckhsurfisddaly)sttar ST ngSomref sddddnd paeti A °3

pol yneri gat iton waeidive adhasisan byayeeightt hmblre rnassfdrddiat dbeuadhesi on

bet ween the %gQ%g%ﬁgzlayer and the wafer surface is reduced; and 25 e)

pul i ng thek%iln1 the wafer front surface. 2. Process according to Claim
1, characterized in that the wafer front surface is provided with

seni conduct qrhe'itcﬁﬁl&ﬁt'{@%es 39f3-ad]|5re%qg>§1sl% Q" A0 (i g s 91

characterized in that the wafer front surface has contact bu svc%frya hei ght
of 150 - 250"ifhighdvhdeli AFBLES . ofPBoRCCHOBLRE 35 the FipeerilercdEdi ng to
one or more if therdfaeasiag ctqi meysgharaeheahzgd i gubhetitibs seeend
partial polynerization is thermally or photochem cally initiated. - 17

5. Process &Pd}f‘rt&ﬂ:ﬁ’gen?cos’one tg‘ratm)rérsof tRe pré¥edi ﬁgegpél’m‘&?scha%éteri zed
in that the isuppattodsayer Tksts flrapoatiankase «lfiri nguthefhackisuafiace
grinding of C%Jlﬁzal%t‘@ elng G?Of%é%% UgE B e back sugface gringding of

waf ers, whi S a suppor er and "an adhesi'on 1ayer, Characterized in
that the adisivsdliedyerteanapayietpol yedrdizedinn &t epy andeighdesiigned in

such a vy thatrefddist Sboddlyoa-phat ochenpeal I3p i nhtéaleghparbbahe
pol yneri zati on and then a photochem cally or thermally nitiated parti al

pol yneri zat i%h t@arf%e carried out. 15 7. Film accordi ng to Caim6®6,
characterized in that the support |ayer includes prepolyners which are

charact or | e TR oo Rl e PhTeRbSee orhe e EREnEFoePAbBk TG B0 200
Vim 9. Fil maacdoe diegdt docormetor ther desfi rédaimgyialii-tyg, stecmgtier endd in
that thgoadhasian danerod naldldes a1 TRldy POLYPRL! 2abL e RERASLY TN and a
The second partial polymerization step produces the
required reduction in the adhesive force. This sequence
can be carried out wusing 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
polymerizable substances which are present in 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



25 phot ochenical |y pol yneri zabl e prepol yner. 10. Film according to one or
nore of Clains 6 - 8, characterized in that the adhesion |ayer includes two
phot ochem cal |y pol yneri zabl e prepolynmers. 30 11. Filmaccording to one or
nore of Clainms 6 - 8, characterized i-niphat the adhesion | ayer includes a
prepol yner which can be selectively polynerized by a conbi nation of a
thermally activatable initiator and a 35 photochem cally activatable

initiator F r ne e aof. . characteri zed
in that t hejtﬁ{i e}é#g}lgﬁgggegﬁﬁﬁc (?LéD Q}r‘erm)ki efrfgcgllf/lﬁe?u\l/%l gﬁséﬁﬁgbe
sel ecti vel y peoitiregr i z@nlorbylanbolmn naceoniohst wo Adfiteer ette photiecheni cal | y

activatabl e JqHddAtr: 110 Heds E%éﬂnawﬂ@angt& ook desﬁ%cgp“éhgf wSedlms 6 -

8, characterized in that the adhesion I nc | at es,
pol yur et hané1T i&Gsoxi d&s, FIBRRTaFed pdioyet heF]%eancﬁld?S’fder EYRPBUES or

m xt ur esst hemfgslalmsheéml t¥napdf astehotacheranealilye pol prer igabkge10
pr epol yners. cording 5’% one or

char act er i z@daciorp h%\fr?ﬁéa ﬁﬂ%m Gedy et h§ ngﬁlﬂr&esgl?ﬁﬂ‘%ﬁ%cf?iﬁéﬁeacryI at es
i n conbi nat itdre wadle 45v¢ ubohido e tweregpof yrer ands wafermas hyf ael/ orhphot o

chem cal ly pglyinmrizaple 95989£¥9§£For90| YORr sgygoﬁ ha‘%} %e%enéobaghgones,

such as pol yuret hanes, OXIdeS esters an ers-or
derivatives mwf@&tlb@i% %ﬁ@éétrﬁm‘asiqumdﬂ%?ﬁal pr epol yrrer s and the 20
acryl ateg havi ng doubl e bonds. 15. Filmaccording to one or nore of O ains

6 - 14, characterjzed |n that t he adhesi on | ayer contai ns peroxides,
preferably B&ERRALINSer & dethfd/ BRVRREDBNt er 2 buB§FOPETFBXFEE, AYOERET mal

initiator(s)systm prém@cmrﬂl Bgmp 01 88 ar sRRtenofi @l 1dh 6thedd, is

characterized |nthat t he hesi on | ayer includes aronatic carbonyl
epo T. OE epl f g

conpounds, wWA'ch GR8erfo"RONBISY s T3 ?;}5 §1$23rT ark nCe)r BP&FRDI y

benzoi n, bertagi nbeer pvélymeeszetienhyl etfalsgt aaeﬁcmhmaxme der i bathges

and/or agy! phasiine £ defe Opodl il 30t 8 KELOMES. o A5, PRt B NEEL AR

|n|t|ator(s) 35 17. macc ng to one or more o
characteri z&Xf | ﬁﬂ%atpwsﬁhomr@meit@tr@r sogantke keti ¢arsgoatedi f bgrent

wavel engt hs.quantitative proportions of the initiators, and then a
second initiator is activated, in order to start the
second partial polymerization.

20
According to the invention, the second-order hybrid
systems may preferably also be a mixture of polymers or
polymerizable substances, it being possible for a first
polymerizable substance/polymer to be polymerized by a
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 photo-
chemical initiators.
35
According to the invention, it should be fundamentally
be ensured that the first polymerization is not

complete. This can be achieved by using the



- 19 18. Filmaccording to one or nore of Clains 6 - 17, characterized in
that the adhesion |ayer has a thickness of up to 500 um preferably 150 -
300 um nore preferably 200 - 300 um 5 19. Filmaccording to one or nore
of Clainms 6 - 18 for use in a process ggcarding to Clains 1 - 5. 20. Wafer
coated with a filmaccording to one of 10 Clains 6 - 18. 21. Wafer produced
using the process according to one of CUainms 1 - 5.
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invention, aghesion—layer

thlcknesses may preferably be up to 500 um. According

15 to the invention, the adhesion layers preferably have a

thickness of 150 - 300 pum , more preferably 200 - 300

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 to be protected during grinding.

Suitable proportions can be determined by the person
skilled in the art.

The wafers used as substrates consist of silicon, and

25 may have semiconductor structures on them, for example
integrated memory, 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 be

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 pm and a diameter of 300 - 500 um.

The films according to the invention may preferably be
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of 100 to 200 m. The width of the films can be matched
to the diameter of the wafer substrate which is to be

coated.
5
The present invention also encompasses wafers which are
coated with the films according to the invention. The
invention also encompasses wafers which have been
produced using the process according to the invention.
10

The invention 1is explained below with reference to
exemplary embodiments which, however, are not intended

to restrict the scope of the invention.

15 Reference is 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-order 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 pm (polymer or metal bumps) and a diameter of
30 400 pm situated thereon. The films had a support layer
which was 150 pm thick and comprised polyolefins or
PVC. The adhesion layer of the film had the following
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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10 grinding: the laminated side of the wafer was placed
onto a vacuum 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 wusing 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 impossible
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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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 is
reduced; and

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

2. Process according to Claim 1, characterized 1in
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 of 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 in that the second partial
polymerization is thermally or photochemically
initiated.
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flat on a base during the back-surface grinding of the

5 wafer.

6. Film for wuse in 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 in 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 prepolymers 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 one or more of Claims 6 - 8,

characterized in that the adhesion layer includes a

thermally polymerizable prepolymer and a
25 photochemically polymerizable prepolymer.

10. 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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acrylates, polyurethanes, expoxides, polyesters,

polyethers and/or derivatives or mixtures thereof as
thermally and/or photochemically polymerizable
10 prepolymers.

1l4. Film according to one or more of Claims 6 - 13,
characterized 1in that the adhesion layer includes
multifunctional acrylates in combination with
15 functional prepolymers 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 benzoyl 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 Dbenzoin, 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 be

activated at different wavelengths.



s10% o0& () - @10% o& ()-FF: 10% o&' () -

10S310% o0& ()-!~1'10% o' 0& () - @10% o0& ()-S Normal " "Headi ng 13]c" "Headi ng
23] ¢c" "Headi ng 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading
73] c" "Heading 83]c" "Heading 93]c"A-"Def ault Par agraph

Font FI " | !1)07z>ELRY" _=e' kqwx| ~Q' F\ m{ QRSTUVns” K6U' $Z* & 14( 8: ?yACHLJIL

ORU X\ TA_f bzf Sh. | / nOgsvxz{ WKYZ[\ ] ~_" abcdef ghi j kIl mopqgr st uvwxyz{|}~6Ti nes

New RomanAri-al Couy ' t . Ent r yWo n , _

e o ()*+11?E!_705h‘2:31%6$‘§§’9?d598 LNt YVOLADRCUEN ¢ c1aims 6 - 17,

<=>7 @ABCDEFGHI A< NNTRCRSTUVWKYZ [tht * atbieelef gHhekiamopdrestarvwilyzs | } a
thickness of up to 500 um, preferably 150 - 300 um,
more preferably 200 - 300 pm.

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

use in a process according to Claims 1 - 5.

20. Wafer coated with a film according to one of
10 Claims 6 - 18.

21. Wafer produced using the process according to one
of Claims 1 - 5.




