2 NOV NGB - 1 i~-wmru 1 10; 6* Process for the back-surface gl‘l%(ﬂongm@
wafers The. present invention relates to a process for the back rface

'grinding of wafers using filns which have 5 a su whi ch is known
per se, and an adhesion |ayer which can be pol ymmmm ,m"m "eps and to
films which include such an adhesion 1 a?yer whi ch cay e, PO ynmerized in
steps, and to the use thereof. 10 Background to the |nvent| on and prior art
Currently, during the back-surface grinding of sem - conductor wafers,
protective fibtrpcese fothesioeback-tndedet grihdingfef ¥26aESsurface, and t he
waf er -whi ch 15 has been covered in this way is placed, by rreans of the
applied film onto a flat, base, and then the wafer back # ]iac%h
ground, typicBhey REdsRnta dPHABEHCALrERNAFES §Pe dpr BFAEEFTe ns whi ch
have been adh3§byegyrpg)@@|egrlh@mdj\eosewaeeﬁsluusbngwﬁﬁ.émf woathseVgce for
back 20 surface ng_can c nt| at sRbanari ze

t opogr aphy® di ?féggﬁ {é g‘ﬁy%f et 't eh J sur%agjceés@g‘ésata%%gn %%?n However
new types of lapent whgcpr@@@séﬁs mlym&mzmit e $ERREr e2BBntacEWhifps with

a height of - Hﬂléﬁ Jaén%u%hd' QHEtQ&héB‘l&DOlaQErSOOthDn aaf ebef r ont
surf aces, |nstea of 't gold or a r@h% re bgﬂg% §/@|ch have hitherto
been customar?o Y‘F‘ﬁerﬁ‘érlnt% TRke %‘5ﬂt St tRe ¢ircuit boards,
boards and the like. These hi gh bunps can. no Ionger be covered in a

Planariz ent?gﬁapr? ¥dtpg Qﬁénf“f%héléﬁ“%ﬁéoﬁW@b?haQEe currently enpl oyed.

The corv are no longer ableto conpensate for these
differences in topography, and consequently contact with the substrate
surface i's notueeBRLeye, A pret ivudksurtheef idmndiarg spée, seamHith

‘rests on thecgg Sc url %afers, protective films are adhesively
bonded to the wafer froﬂt surface, and the wafer which

15 has been covered in this way is placed, by means of the
applied film, onto a flat base, and then the wafer back
surface is ground, typically using a diamond abrasive.
The protective films which have been adhesively bonded.

to the semiconductor wafer front surface for back-

20 surface grinding can currently only compensate for and
planarize topography differences - on wafer front
surfaces of at most 150 pm. However, new types of
mountlng processes will in future requlre contact bumps
with a height of up to .250 um and a diameter of 300 -

25 500 pm 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, 1is no longer
planar, but rather has undulations. The grinding
process then leads to local fluctuations in thickngss
(dimples) in the thinned wafers, which may cause the
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35-.grinding of the wafer back surface, is no longer planar, but aidiehgbas
undul ations. The grinding process then |eads to |ocal fluctuations in

thi ckness (dinples) in the thinned wafers, which may cause the
IRILTTTA~IR N hl~ *@0002* 2 NOV 2005 - 2 wafer to break. The grinding
filmg which are currently used are alméyg “conposed of a support nateri al
(layer thickness 80 5 200 m and an adhesion filmwth a | ayer thickness
of /10 - 30 m Filnms of this type are available, for -exanple, fromthe
conpanles Ni t wefeAdwpl bredktsui and are currently used for wafer

processes. The adhesive f|In1|s polynerized in such a way that it has 10.

vi scoel asti c properties. esul.t 0SS a r Xt ent
to | evel out PFf@F&ﬁéégglﬁ %Pﬁ %ﬁ%?FAP%fI&Qed Fgghgqmgg?ectlve
filmoff thecsepbsedduct oa mpppr\Whllmﬁtte@arleql(lﬂ-akéﬁrafct@ck@rﬁ%d figt akes

pl ace subs{ anbiogl |y, wielaout, amhdesiluend Syofn adhesiue remeimasg o the

substrate'~ sur a conditiron for this_is for. ih? gon%%ﬁl bunps
on the wafer fPont ﬁ@rfa@es EJoll‘tﬁe RS nbRES t FaRers8 h R Fhi27Het hé ont act

bunps are |argemnnphan tdickh the conpwhaeks Nhiteh Hekel beenMdésuii Bed above

occur. 20 Hitherto, there have he | i ctiygefiddiesiwd ch

al | ow t he bacRE&UrFHEE Yri*hdHAg Qoﬁﬂhafergggﬁ 4%§§é§ c%n?act b&ﬁbs

t echni cal sol #tilen fier EhﬁdmbaGKE§urﬂabef@hﬂhdl%g 6?YmaF8P§ wittth Sﬁﬁbs

whi ch are 020%%%%5»:% WEE:O WEEent| yaknawee sl thunthasmyross ikle dknown
to apply %I|HE to ma ers

t he -adhesi on ¥ ayefrtahp adﬁ%§ﬁ$hnFEUde a‘p Otegggggfggf?gkgﬁéHEZfﬁﬂpe a
topography, and the pulllng of the protective film o
the semiconductor wafer which is required after
grinding takes placé substantially without any residues

15 of adhesive remaining on "the substrate surface.
However, a condition for this is for the qontact bumps
on the wafer front surfaces to be no more than lSQ pm
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 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 150 um, since in this case too the

‘abovementioned drawbacks occur.

EP 926 732 describes a process for producing semi-



ful-ly polynerized by the U/ radiation. Filns of this 30 type are 1% i | able,
for exanple, fromNtto, Adwill, Mtsui and are currently in use r 2 f er
processes. This process is |likewi se not suitable - for the back- surface
grinding of wafers which on their front surface have contact bunps or
other structures with a height of 35 nbré than 150 m since in this case
too the abovenentioned drawbacks occur. EP 926 732 describes a process for
produci ng sem 2 NO V 2UU5 - 3 5 conductor devices in which a a, [sic]

pr essur e- sensicindeictadheésiieesape Wbigpphki ed (66ch RELEFUCERRCEIDEYS heat ed

or pressed on,, gnd;then B'aotigclaggh%h-t@ogymféz_ﬁttl@@ tapkess phageedft er
back-surface grinding o? the wa

r. US 5,110 388 .descrj for
securing chi pSTbyPraesed 6f/a pRot SHSTY ek 2 ‘%mﬁﬁ%es#§g§?§5££Q§§§g100450
A (abstract) dis3@is030%canaddbesbuektapefad® qavidiga dfagdd apderand an
adhesi on Igyer, whi ch includes a radi ati on-curabl e conponent and .a

thermal |y “curabl e adhesi ve conponent. The adhg&ive tqpes-cqgébe ﬁgged to
secure waf er s Ughehy Il /38 tarde 5 IRP S o mREPCe et ®F r It a5 2025 I P 98054655

A discl oses anaghedve bapeohalivhgrazapleabliees jwressape- sensi ti ve adhesi on
| ayer, containing a conponent which can be cured by actinic radiation. and
a thermal I'y curabl e conponent. JP 11140397 A discl oses an adhesi ye tape

whi ch i ncl udesTP a 9MAAKEDI oh- c (Al T ONpOASALOERE &% héRaSy ScuraBPe

conponent1Oanqwhh§m§ugyaggggtylg9grpr9ﬁ@ctéﬂﬂlédﬁﬁﬁﬂ@&at1a@ﬂd,nnWhﬁuhe.
.includes a'fadiation—curable component and a thermally
curable adhesive component. The adhesive tapes can be

used to secure wafers when chips are being formed

~therefromn.
15 : .
JP 08054655 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
protectivé adhesive tape which includes two different

radiation-curable 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
pfocess and a film with which the abovementioned

drawbacks during the back-surface grinding of semi-



JP.2000223453 A has described a radi ation-curable protective adhesiNp @03?36
whi ch includes two different radiation-curable conponents. 30 EP 981 156
‘A2 descri bes a process for back-surface grinding of wafers, in which a
protective adhesive tape, which has a nodulus of elasticity of at |east
1.0.x 106 Pa at 40C, is applied to the %afer front surface. 35 It is an
obj ect .of the present invention to provide a process and a filmwth which
t he abovenentioned drawbacks during the back-surface grinding of sem 2
WG| 2005 - 4crenditetor wefers din nafotcoarcuAccokaionding t hee i Bhenti on,

LS 1s achi e cd, brigptess a0 gerdipdyt 8y @ alsmdeandageéidmaceor ding (o
Claim6. Furt (§) erred odinents w | }[5 thesbclalms
5 and the foldladimgl dééérlaptlﬁolﬁn erePFRing pFBvF&é%m 6gro 9%y P

back- SUffaCE xgafﬂélcilé&g ehb¥aieist s CaNLi sémgrdde fohl dvhengssbepelmio a)
applylng as.a s pport r and an adhesion |ayer, by neans
of the ad Itg{}erggéq é’lr’tg etsﬁe:lﬁ/giég front surface, the film being
applied to the wafer front surface by |am nation, the adhesion |ayer

mat chi ng the sen O”PUC}%%V{&’@QQVéphﬁr&t:éb,@tUE§§ angkor bkzX-bercantact
bunps. on the wafer surface

ort year side,
runs pl ane- pa&inEing @< t‘ﬂ‘?ée\ﬁa'?f etcog‘ﬁrrflﬁéag ?ecg?ﬁ// %ingu#%%i rst -
phot ochem cally initiat ed partl al polynerization in the adhesi on | ayer,

with the, .20 result t Si Layer agog ap-eha gtcahghaw or as a
result oflot he™ f| rsatp |aI dﬂﬁlrr\e‘rgt?lzat| onS and u e a hes?on lé vv%en

adhesi on | aye&dh%ﬁ'ﬂcpmva]f@fersfurhﬂaé%e%s o Sy (?éj@'esmn ayer si
the wafer front surface, the film being applied to the

wafer front surface by lamination, the adhesion layer
matching the semiconductor topography structures and/or

15 the contact bumps 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 init}ated
partial polymerization in the adhesion layer, with the

20 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;

c) grinding the wafer back surface,

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

30 o
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 acdhesion 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.



c) -grinding the wafer back surface, 25 d) carrying out a second parz iNgV 2005
pol ymeri zation in the adhesion layer, with the result that the adhesion
‘bet ween t he adhesion | ayer and the wafer surface is reduced; and e) .
pulling the filmoff the wafer front surface. 30 Caim6 provides a film
for--)use in the back-surface .grinding 3f “waf ers, which has a support |ayer
and’an adhesion layer, in which filmthe adhesion |ayer can be

pol ymerized in steps and is designed in such a way 35 that, first of all, a
photochemi cally initiated partial polynerization and then a

phot ochemi caldas Qridthenmal Iy initiated partial polymerization can be
carried out. 2 NOV 2005 - 5 Description In the process according to the .
present invention for 5 the back-surface grinding of wafers, first of all
convent i onal Inrettiodlspaceesisedctordppby ta fillem poestet haVertiPBnEo%urface,

usual l'y by | acrﬁéﬁ'athja%rﬂ:’—siur%acgy Lhengihlm bei nes peessed iansureataniagal ly. The
filmhas a support layer an

Tay an adhesi on | gyer Wn'b_-ch ca?r:. Pe 10 pelynerized
in steps. Theauradionalayes thdThaEan 1HEed % yiRPT¥ed in steps is designed
in such a waywdfwd ,frdit Surdfacal,| usmaphet byhémimdalatyonni ti-&t-e& Vpahye al
pol yneri zati on .and, th hem c ~ mal ieRhtd ateel parti al
pol yneri zat i oﬂllcnénb éggarﬂ??‘g%eg%t %%155%!5%%?%%??% naﬂ;/%us,u |1y be present in
the form of roimorti tlaver eagdh an 188hesDRD i AYRK caf prfducéf in

d} rrﬁggi ORg ggﬂb&lﬂn@éﬁ%g%tﬁbl §tAé19£.a!rhe\A@fd$1reﬁ§io_aesla§@ wmahm:??ni bani dt hs
gupport m polrgnmeorrized {T;rln stgggr%sngdégiéneedl Q\Iﬁenstdc%n’ at bv'%y 'éHch,aS a

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

initiated partial polymerization can be carried out.

15 , , _
The film may usually be present in the form of rolls
with a length of 100 - 200 m and can be produced in
dimensions which are suitable for all wafer sizes,'_ for
example in widths of 100 mm, 200 mm or 300 mm.

20

According to the invention, the fi‘lm has a support
layer which is known per se and has a layer thickness
of preferably 80 - 200 um. Thermoplastic materials such
as polyethylene and other polyolefins are preferably

25 used as the support. PVC is often also used, but this
material is being avoided - to an increasing extent,
owing to the risk of Cl contamination.

According 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 pm, more preferably 200 - 300 pm, and with initialy
visco-plastic properties. According to the invention,
the adhesion layers include polymers which have a;r.eady
35 u.ndergone preliminary crosslinking, i.e. prepolymers.
The molecular mass distribution is selected in such a
way that viscous wetting is possible despite partial

crosslinking. According to the invention, the adhesion



| ayer which is known per se and has a | ayer thickness of preferablyg Wy 2005
200 m Thernopl astic materials such as polyethyl ene and ot her polyol efins
-are preferably 25 used as the support. PVCis often also used, but this
material is being avoided to an increasing extent, owing to the risk of C
contani nati on. According to the, invention, the adhesi on | ayer used is 30
a | ayer which can be polynerized in steps and has a thickness of preferably
up.to 500 ~Lm preferably 150 - 300 him nore preferably 200 - 300 m and
wth initialyawdrscioapl ast iinigriggeradessiciecodraciy o tHee | avehe¢dn, the

adhesion | ayefs.d ri?decooc{:ltﬁénﬁ.rrﬁfemﬁ%ﬂ h@ﬁ@nakﬁgagi‘o@éc‘e‘ﬂ@@r EQD@ is

prelimnary Ccross e.  prepol yners. | ecul ar
dlstrlbutlcn1h%#QQﬂ é@@é@aﬁﬁdsueﬁta WS tWﬁﬁeRn §EBG§ wéPFFﬁ@efs bB&si bl e
despite pal‘tlcaﬂntacd’tOS;ﬁjm;rﬂ(lalga Sacoddidgintn thiee | svEnt adnesihe adhesi on 2

NOV 2005 - Sean init i al._adhes (t ) thg su
Accor di ng tovpﬁgy eﬁ?F%rma%%en Pﬁeq%ﬁ€#§@§]v3§ tﬁ?anﬁbelﬁg gﬁfnated
onto the waf drayemonvhsahf £oamst Hehe copdECS WHRPS a?% EhBeddeld® | APBSt he sof t

adhesive fil m5wtheut 1daf %@{Iﬁep@cﬂ V\'!c$tttl'&9,w§@e1t: héﬁrfé‘l@esupnﬁ)et | ayer

whi ch forns the rear surface ane paral respect
to the maferJ§hﬁ?ﬁﬁ¥amﬁﬁ§3cﬁii%h %aﬁ 19 us rage E%%FLBQ

waf er (1) mhﬂthﬂ151$rpvodedeMAwmthonDaCBCbubpmp§2MZdn<¥het¢¢oﬁF°Eb surface
I's coat egow thi A ddd rns( Qoawaﬁm %s aelqahqel oahll:ay%s(éh affedisHppor t

| ayer (-5 The rear sid port a g pl ane- Barallih W th
respect to theYsiafed sﬁﬂqa’cél@PO\ﬁa‘-f é@yﬁac %urfr ere25 AFHEr °Fh&"fi | m has
been appl|edéubﬁJKtVwéyérsuﬁﬁacelanuspakhylby wanhnatd sgrecta for she

e o i S gl BYGHEiRRken, o the prepolyrers o
15 After the film has been applied to the wafer surface,
usually by lamination, a first photochemically
initiated partial polymerization of the prepolymers or
polymerizable substances contained in the adhesion
layer takes place, generally by UV irradiation. The UV
20 irradiation takes place, for example, using standard UV
lamps which can be selected according to the photo-
initiator used. The degree of polymerization can be
controlled by means of the +time or intensity of
irradiation. In this way, according to the invention,
25 the adhesive which is 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 groand 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 1is elastic and
stronger after .the first partial polymerization,



| ayer takes place, generally by W irradiation. The UV 20 irradiati Q”NLS\P"zﬁ‘o%
pl ace; for exanple, using standard UV |anps which can be sel ected
-accordiing to the photo- initiator used. The degree of polynerization can be
controlled by neans of the time or intensity of irradiation. In this way,
accgrding to the invention, 25 the adhesive which is matched to the wafer
surface topography is partially cured, so that it acquires elastic
properties. Furthernore, the adhesion between the adhesion |ayer and the
waf er surf acesibs famtialdol yWitheiukr Ginye defRamaly OnTHeEr &hiehai? fedl-| Ghe t he

back-surface S8hgriduh ngi o theryedertnsi PYsProgesses wWhinGhnake thaewn per

se. The front, sur.face of the fer is | aced onto,_a ase ich,is,suitable
for grinding,*Sofhd 3 He R/ﬁffa\g@ %ba‘ffk }gurrfeggg% &R it w%\g gr(?uar% faces
upwar d. . Duriswgrfade becktbatfhbergr amdi mglbwttahtaaﬂﬂwmnﬂmctltﬁn@tap’@l ied 35

in accord%ncefmé’st@%ds%&ens},omné‘h&@@gélsu\ﬁe ftaECces: 1whi sdn oCGUecan be
conpensated for astic ort and t he adhesggn | ayer, which

is elastic arf%llrjs‘fgr ohl&r RackesUErhace; rgs’%lrbjd-rntgl alMYoFYRRT 4 2 &PPo B INOV 2005
7 substantialtypodidmiy @nycreforiat ion fard e mafterce The cdndlmtedar si de

rests on the base, |, s#%h g, Jnner. that il s pll%é’%ﬁ{)?é?#éﬂawtgor espect

to the wafer back —sur ace, "so that there are subs y no disruptive 5
forces. causethdly amteveh almning lkenf berercbaeveide  dur | ng the back-surface
gri ndi ng.;oMoreover, the wafer topography. or the wafer surface structure

is.conpletely enbedded, in e el asti.c adhgsion | terial, sq _that
opt i mum danpiHef I$%- 5@ hit i\‘? IR AT dFAG ggc%ygur%%gﬁt |£rlndtsl%‘§
back- sur f ace gsualdingtakissiaplyce akesnpl avevesicignedn\warmdesisgls priocesses,
i.e.  enconpassEsnp sy R WBXATH @xatipt ef OkhewrBg181/€RS: steps:

Placing the laminated side of the wafer onto a vacuum
15 chuck, rotating this chuck and rinsing with water.
Placing a rotating diamond abrasive ring onto the
exposed back surface of the wafer; advancing7lthe
abrasive ring to ‘the desired depth, 'lifting off the
abrasive wheel, rinsing with water, removing the wafer,
20 conveying onward to the next grinding station
(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



Placing the | am nated side of the wafer onto a vacuum 15 chuck, rot gtM\gms
this chuck and rinsing.with water. Placing a rotating di anond abrasfve
Ting onto the exposed back surface of the wafer; advancing the abrasive
ring to the desired depth, lifting off the abrasive wheel, rinsing with

wat €y, removing the wafer, 20 conveying ®rinvard to the next grinding station
(finishing), advancing the rotating finishing wheel to the 'desired depth,
lifting off the abrasive wheel, rinsiing with water, unloading the thin

waf er. 25 Accorafrhgntbrihe iwidmuton amhe tsedidves f &de GhRblYg ¥
followed by awsecend Ranrtiabnpahymerizat ban ele Ralfgrer subrapol yrmerd zabl e

substances whjch are present .Jin the adhesian, |layer. This .results i
def ormati on o#erl{lhes%}'gf@%?]sajc]b’ntvéli Odldti r{etsr%éjuae%ébsfi (%P easyleve;e téneaar?sgo
extent which tBasuchftkat thes proesutive t fielndhesi veeerf opgdsdedr @ffeduced

conpared tp behor gyt BecLi ;81 RALERALns POLY BRIEFFZRE EARL yPDBE-EN &l i a | evel
of 10 - 20% _According to the Invention,,K the second parti al

, h d
pol ymeri zat i ofCF HOBERT | caPRF I FAls e AIHOT ofthAddudiong X85 1HES nt%r act i on
bet ween substsdiesane appel | efemdResiione | aydsr ata t heannieyf adedintomeen

them As a re tecti ' c I | . mage to
the bunps orﬁg%%%sré%gen‘i Eg)t%dlu%t%%/eeﬁ%fpéoﬂgreag%ylbgcrﬁ%f eﬁ%\/qz%b‘@rgl ¥ djla

subst anti al | yPod YA zahion eaf diles of y8Kesinpe Laperjzedoftragyon 1n
contam natg ontRa thmemalorr sayéaceo Thaket efracsubsk-anyl athy Wddwid

resi dues of adhesjyve" neans . thtat, after the protective filmhas been

pul led of f, SPtheStrRucd St % ¥ Bhains is sufficiently pure for the

foll owi ng applications and/or that no residues of adhesive are then
vi si bl e underpp, seapgi ng 8%881&9” uﬁ8&0§%@p8y hbmi aRh BECLRDIL JoFy _
conpl ete conversion_ or go ynerization of the as yet unpQlynerized fraction
in strongly adhesive film strip and mechanically pulling
15 off the strip. In the process, the film strip pulls'off
the entire tape (protective film) from the wafer
surface. The wafer 1s fixed to a vacuum chuck.
According -to the invention, there 1is preferably no
further cleaning step. The protective films accbrding
20 to the invention can be pulled off without leaving any

residues of adhesive or contamination.

The process according to-the invention 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 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



10-t he adhesion layer to take place during the second parti al NOV 2005
polymeri zation. The filmis usually pulled off by laninating on a verg ,
‘strongly adhesive filmstrip and nmechanically pulling 15 off the strip. In
the_process, the filmstrip pulls off _tRhe_entire tape (protective film
fromthe wafer surface. The wafer is fiXed to a vacuum chuck. According
to the invention, there is preferably no further cleaning step. The
protective filns accordi ng 20 to the invention can be pulled off wthout

| eaving any résfdues B Hdifesi Rl Bleont Wi Fat | BRE TRE SBr oSS ackr di ng
to the invent convesithgnalfi rstppqhot ochgeireal | §oi ni igranhednpar t £alms .

pol ymeri zat i O@OH%t%lE?%Fadg At agghEEat hﬁ)?% kyggrl%gél og ? x??%fpcan be

control l ed very Success em cal arti al
pol ymer i zat | ORCCPRELEF oL, tt¥‘r‘?e lfﬁ’cﬂ’&ﬁ?@rﬁfzdﬁieoriam%”cé@sl@ﬁ?ﬁséaﬁﬁ Joits
interruptesl wseppotrhelagbesisnptayerabog decommelastic. Surprisingly, it
30 has been found that in the process, after the strip has been pulled off
followi ng the second pol ynmerization, surfaces 'which are particularly free
of adhesive af& bbtarasdradd Qmetbem@imnlamty the tmesbhedctite damage

to or fractur t@asgﬁlhia@n?%@r stIB@&%OE:%osEH.'?nﬁ?n&w&l?ﬁ%eﬁf%%@ dfvol ved

in the processing ers cah be considerab inproved. In the film

according to f,h |3ﬁ/eé°rﬂvﬁay8}?rst h%rSQB&WQZWZ@O@?W%%@%W%I yIMer s

whi ch ar el@l sthasedni be qomsiitliconahcsopidnid tayehs fiorvegrdirdi, ngt}fisi ns.

PoLLetnyt enesisndoghien, BO) KALRELOR ALBLPACLOLIAN.  ACCOAIP Lo Le
i C suppor a

i nvention, the |ayer t ness o yer is fera 80 -
200 m It is rBYERF&EMof ithe sadhessahle ajer ptrﬁélClS?éIGec,ttq v@ls’é¥%§%ﬁl’hk| ng or
stepwi se crosbktrkengtpol yoenkzati schf hybhed ps POLNSEr SaRé1 Pohypeid zabl e

substances COQ&Q%Q&Q of the first order and hybrld systems of the
15 second order.

According teo the invention, it is characteristic of
first—order hybrid systems that selective thermal or
photochemical crossliﬁkability is ensured. Aécording 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 is 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,



10.therein be possible. According to the invention, this s ensured) gy 7005
chem cal hybrid systens. According to the invention, it is p055|ble in
‘principle to distinguish between two forms of such hybrid systens, nanely
hybrid systems of the first order and RQyprid systens 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 t vention, first of all a photochen ca

pol yrer i zat i oRSHR 4&§¥%fgpﬁe EHPC56P9ﬁ%r|%%RWRﬁ1 Wey Cht aREepl BRRCt e
procedur e canpéhel eflboy ethermabpt et 1 otothearcdryaspiond ngeps Oeiessi s€quence
involved in mRuUPiifAG.-s25 In the case of first-order hybrid systemns,
stepwi se polynerization is possible firstly if the adhesion I|ayer is

conposed of a prepolyner mxture or a mxture of polynerizable substances
whi ch, in Saddalctci:@ﬁdimg at30 trher rakkytpohy midrzakie sf,r asti pir &t isoneontains a

further, phot |1 rlzabl fracti wever, according to the
i nventi on, &? %ﬁ?gh%ie for °§dh8§?3%tﬁg§8r t%sco%?gf %%Iy one
35 type of po¢?ﬁﬁv¢§kﬁﬂ%esuﬁsianGeX¢mrpﬁepotyﬁelemh|chrecansmetimﬂqnerlzed
sel ectively %\ﬁep@lﬁa@psc@us@lt@&m ngki Q'lr%ft we@galwbﬁ%d NOA\:}P %@em Ca' ly

activatable initiators. This. is. achi eved exanp 2005 -

using differ f ALt i Gfal %ﬁ%ﬂ%&emhléﬁr¥}ét?§a0t@&eﬁﬁﬁﬁq%ytnm@hE¥na
initiatoldd anbtupsridnalby aptngrtleluem,cain iqunbiiafagrieon SwAchor thimngt iend he.

i nventi on, acgy gg§§¥§m éMggg; 4.epoxi des, . pol yesters and/ or
polyethers eri atlves and m Xt ures thereof are suitable
A wide range of commercially available products with
different backbones, such as acrylates, polyurethanes,
15 epoxides, polyesters and/or polyethers or derivatives
thereof are preferably available as functional
prepolymers which can be used. The acrylates and other
prepolymers preferably have double bonds as functional
groups which can be reacted by means 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 compdunds,
which undergo Norrish type 1 fragmentation, such as for
25 exXample benzoin, benzoin derivatives, benzil ketals
and/or acetophenone derivatives, as photochemical UV

starters. AcylphoSphine'oxides or alpha-amino keﬁones
are also preferred.

300 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 'invéntion, the amount of



prepol ymer constituents of first-order hybrid systems. By way of 65%@ 9005
acrtylates, preferably multi 10 functional acrylates, in conbination“wth
functioenal prepolynmers are preferred. A wide range of comercially
avai | abl e products with different backhgnes., such as acryl ates,
ponhrethanes, 15 epoxi des, polyesters and/or polyethers or derivatives
thereof are preferably avail able as functional prepolyners which can be

used. The acr es_anpd ot her repol yners, preferably have doubl e bonds as

functional g %’%Eg?n F%ﬁg%ﬁnpﬁ%]??%%%i%dee%ed{@%fo 3 AYattiightadoo

di fferent iniéfabygrweighe, fhost - preéerabiam taim Myl ith Xy Hensigreferabl y

| nclude per oxpdes; cOIELeyalloe rheRagyl apRIOXLEe O deil @l DULYL Reoxi de,
ony

as thermal initiators and preferabl'y aromatic ca cénpounds, ~ whi ch
under go hbrrigﬂoPQEeOf1@@%ﬁﬁﬁﬁ¥ﬂ%%ﬂﬁt%ﬁ%ﬁfa%sfBFeﬁsréﬁéﬁpﬁéoﬂe&aﬁﬁm

benzoi n déri vayi wesghbenzi |1 l5at abp wahghor neeéophemengbder iapauiveas, as
photochenicalbvaég fters. Acyl phosphine oxides or al pha-am no ketones are
al so preferred. 30 An adhesi on-layer conposition which is particularly
preferred according to the invention is a linear polyester with a

triacrylate, prefeuabkytibki ggt RWh@lsRLAPARGt! BpEYE ahent IMREAD) waas, nul ti -
functi onal ac&ﬂﬂe as crq_ sl i nki nqﬂgonstl fuent in 35 conbinafion with

S
benzoin and behzovt Pafdxitdll tFhi SHastCRHAERDare i EBF arryeg5saPr ddults in
tests. Addordifg tpreflerdimbentiton, thes anmtenddfrd NQWa2I3: iglsot oiofi ti at or

preferably vagbest{#eamOs 3% by, Mei ghty t 0 5% wei referably
from0.3 to 3% b'f\‘/ljég\fi ht , Ear tai cul atrsl y B?ef egg%l lg{)gopuqtl%%)%y v?gllaght , and
mal

the amount of™t Par t ePTOROBEAPRE abl Y1 r ot OB B Ayt aRgilght to
1.5% by wei ghicrybaeeprefierpblyeabots 390 by wRrghH. as desired. The

polyester to acrylate ratio in & by weight 1is
15 preferably about 70 - 90 to 10 - 30, preferably about
80 to 20.

According to the invention, the first crosslinking 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 sequence
can be carried out wusing any desired thermally and
photochemiqally' 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



The quantities of adhesion-layer constituents may vary wthin w de i iN%tﬁos
but according to the invention it 10 is preferable to use standard
quanti‘ties of constituents, that is to say prepolyners and initiators.

The proportions of nultifunctional acrylates and polyesters can be varied
as desired. The polyester to acrylate ratio in %by weight is 15
prefgrably about 70 - 90 to 10 - 30, pr]Terany about 80 to 20. According
to the invention, the first crosslinking step can be used to set the
desired rigidi strength and, 20 elastjcity of _the adhesion er for the
Thin ori ndingt iR SER B3 iTor SREF PR FORSCESH o HiRicBeLLF RS
required reduptkbhaln thesadhegiueg f aecetithiss séduence tltan béscansi ed out

usi ng any deshaﬁgsibérF?i&yhégdbeQﬂoéoggftO ?ﬁéﬁb féﬁﬁ'hﬁ#aPhé mhxed

formul ations, so 2 hey corresp easse y requirenents.
These ni xed ‘f8PRGRER] oiS ar EOPPEREREETY tﬁQ§nspaF%%t Rl sfecofPBFHER hybri d
systens, the prepslymessand cpokyletbazabl éhsubsiharces Wil asedptRsent .in

the 30 adhesi QQFJJf’i‘é{e r%%ﬁlg%l%koss'f&k:edtﬁé%ﬂib"e Q’iﬁ' p?8&§8€8§‘ cal
route. The first and Sé art neriza fore € pl ace
phot ochemi cal F§e a‘ﬁhéséﬁésQqnﬁklhﬂjlwmsfplfacénﬁn Walfm!rnt%irfﬁc%t ages,

preferably ascroigsul §rof pheeoﬁhm&aﬁ@%al &Iaﬁg o difdsited to the
phot0|n|t|ators he_different select|V| | of the photoinitiators are

based on t hei PR FRRF T vEV IR CSsensitivities. The .

appropridile initiator is actlvated accordlng to the wavel ength of 2 NOV

2005 12 the Agcldenly éﬁ&altgg iH@éﬁ@¥oﬁffe t'QQcéQ& Qfﬁéfedh B?E&'a

crosslinking reactlons er the viscous eS|ve as be plied,
t opogr aphy ons¥ﬁ%@%@P§?fe%ﬁ?¥&c@omﬁrééﬁﬁeﬁséﬂ§éemoﬂntWﬂ%an%@e%%pb§ure

only one prepolymer or polymerizable substance which
can be polymerized by a first initiator, it being

15 possible for the polymerization to be stopped by means
of the process parameters or to be controlled by
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
éystems 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



5 crosslinks and consolidates the adhesive film and the second NOV 2005
irradiation, after the thin grinding,. releases the adhesive bond between
filmand wafer surface. The choice of photoinitiators can be adapted to

t hé  manufacturing equi pnent conditions. 10 According to the invention, a
'second-order hybrid system preferably conprises a systemin which there
is,ﬂﬁgly one prepol yner or. pol ymeri zabRé substance which. can be

pol yferized by a first initiator, it being 15 possible for the

polymeri zation to be stopped by neans of the process paraneters or to be
control |l ed bypofvaatitatioe paopoeteons Hrtbrammie,i ator sheandseherf a

second, 1nitighopnhp 3chi%abedachBn0r 487 L0s:sh Athet NfrAGCANG, pAtIA
pol ymeri zation. 20 AcCording to the invention, the second-order hybrid
systens nay pFEERFBBAY 8FsEDBe HEMASHANE CofeTFHAYREr LX or 11 pSPEmEEiSLabl e

subst ances, i¢fbehogopnesibie bHolymetibatioppl ypreusiabl ehsubsiaande/pol ymer
to be pol %brrerg,feg P%’i&@? Lhg 28, POOL oy (1l f‘&noro@’lg; f‘ifvaiﬁ%%‘ig&io :
pol ymeri zabl e” “substance/ pol Yyner 10 be pol'ymerize ?by a ‘secon phé&o-
initiator.. AtebElermOre tRECPhdenti orp the palvandiiogsedCPRtink <@
second- order Qybsi dpsysteRBevBY, beihhetaanecpokyNBES as thatpekymeyes |isted
above for the first-or gL hgbrig systens. %?turallﬁi it is a %o% ition
that it rust B YPOSEFHTE POPs %C%a eSO BeRE i Bi% i ST EY b phdto-
chemi cal i nitqaeamtstaB3bvdicquratiany tand heofi nviet | grhoticicheinduglad Liye or
fundanmental |y r : ir rizat, i 0t naC | et e.
Thi's can be AoHTEve by CaLrRart Raoht\SyPshEs s §E PO d10kna (P

the initiators involved. :

According to the invention, the adhesion-layer

thicknesses.may preferably be up to 500 pm. According

15 to the invention, the adhesion layers preferably have, a

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

pm. 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-dete;mined 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.

Abcording to the inventioh, the contact bumps on the

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

The films according to the invention may preferably be



polymeri zation paraneters, for exanple, in the case of thernal 2 NOV 2005
pol yneri zation, by using the duration of the treatnent or the tenperature
‘enpl.oyed or, in the case of photochenical polynerization, by using the
quantity 5 of initiator and/or the duration of the Wirradiation.
Furthernore, according to the inventiaon, control can also be achieved, in
the 'gase of a m xture of polynerizabl e substances or polyners, by neans of
the "quantitative proportions of the photochenically or 10 thermally

pol yneri zabl e _subst.ances .or polyners a the-initiators invol ved.
According to F%t@ TRHv &Rt i f‘?ﬁxa‘aﬁeﬂ’ggsraFéFfetrﬁP&lYné@stéé a mh§npERf er abl y
be up to 500 mf Adfortdi 2§0lm.t CHeheviditents drhe tfuelmdhesh ofe | AXEEBed
preferably hayg, anet Rj;ckness of¢ r bl.y 300 m
However, accordi ngetolt%ﬁ\e%l%nvent }gﬁe wﬁggﬁ%ggg{;ﬁ%gt g’?‘ggﬁt heszpcfl?ﬁts are .
al so possi bl eS°AE8Brding to the invention, the |ayer thicknesses can be
adapted t® 20 the substrate which is to be protected during grindi-ng.
Suitable prop S G2 be det erm ned rson k||| d,in.the art.
The vat or o uobht HBPEefAT  SReeL N L0 rniiRdrr So e Fots i Hvars

sem conduct orc8aFedt wieh Ghet isms czcexadpie tat égleatledfmemmy Ttmegl c

power or Jndlymd@ﬁtl&emalwnd&%&t LA g rANd 8hSn 'ﬂh@@f%

cont act bunps ese contact bu s are usually polyners,,
accordi ng to ¥H¥ ?ﬁigrﬂqldlﬂg e RF 9P Sal2S6oRE 139 ﬁ‘@t &het 115(YE§tFL€&d| ng to
them Thé0waf er front surfaces which are to be coated therefore form for

Lhe adnesi on claver.althe TiLm g eurlace gh )| LooR, copduchor aetal s

and/or insulating ect K EOr di ng e’ 1n 't he
cont act burrpse"b?‘tnﬁtlt?eﬂeSeW%*mﬂfbﬁtW%tﬁ—ltacbo‘ftﬁ‘je?pr eBEealilof haveenddrbi ght of

150 - 250 m ang wedlirmRt etheofs M2 nfSQGterr\ln%ﬁttbhrrB according to the
i nvention may preferably be

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 laninate 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 pum 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.



2 NOV 2005 - 14 stored in the formof rolls, preferably with a length_ of

100 t0 200 in. The width of the films can be matched to the di ameter &fNOV 2005
‘the wafer substrate which is to be coated. 5 The present invention al so
enconpasses wafers which'are coated with the filns according to the

i nvention. The invention also en'corrpésjs s waf ers- which have been

produced using the process according to the invention. 10 The invention is
expl ai ned below with reference to exenplary enbodj ments which, however,

are not interdde&re t ofpbkevedt Ehe Bioie oPPPRRCRPRAFAILA. 1BIREAEFSNce s
made to the fidtowWiNgpéigHseszdtidihe wieskr ivaki aorand ltlke ivweneros: Figure

1 shows a wafe i ch _has,_been.cpated in__accordanc Wt h, t i tion and
has contact ﬁuahgg%nraébaFanE%%ﬁﬁ?%%t% 9r &ﬁpﬁ1aﬁt%%?%r%sgg%rgégﬁhybrid
system 25 A ghessihesiomweltEbegy edobtedwas atedtie PeWe%e filns onto

wafers with a dianeter of 200 or 300. nmand integrated circuits and

contact bunps with a height of 250 m (pal ynmer or neta%.bungs)dandaa

di aneter of FB'UDO rild t BHRRPIther &%, PRESH | MRS hRA A “stpport °Fayér  which
was 150 m t higdtaiche onpeised chakkol efhing ois pRYE. dFhethelhegilodingyer of

the filmhad the follow_n ositjong,27.59 .ght ideqlss

pol yesters. anmaaceri@%% %I;S/ \%Bi %%g;g’oféﬂa&)t FPécr%/fa% , TE/%T,ASMaEA,%é;

crossl i nki ng Tongtd ¢ UBR oL LoHBich &GRS Wl 6By cePGhfUSE e dPSi n and

1% by weiight @ofihenzpy! pREONIaBE@nated side of the wafer was placed
onto a vacuum chuck, this chuck was rotated and rinsed
with water. A rotatiné 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 substanti;lly
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.



The | ayer thickness of the adhesion |ayer was 300 m 2 NOV 2005 - 15 ggﬁgemm5
followed a first photochemcally initiated partial polynerization, wh

‘was controlled by neans of the radiation-intensity or time in such a way
that the adhesion |ayer adopted an el astic behavior. 5 Then, the support
rear side was positioned on a rotating vacuum chuck, which is part of the
grinding g ggknglaégsa base, and thelf@afer back surface was ground.. The
foll owi ng sStépsS were ctarried out during the 10 grinding: the | am nated side
of the wafer was placed onto a.vacuum chuck, this chuck was rotated and
rinsed mﬁth ter. A ot?%%pg di anond abrasive ring was placed onto the
exposed back sUrfat® of°r KWVEPEL 2CEnET 1BBI RS | e WA TRF SnaSoRpFdsdad thet he
desired depihowihe ditemdr asi ve wheel was lifted off, rinsing was carried
out wth water, the wafer was renoved and was conveyed onward to the next
grinding station (finishing), the rotating finishing wheel was advanced to

the desirgd demihyidde gniiRdi pgiwhes Sghd f rinsing _was 20
carried out usingqahfgr aﬁd t he %hin a%r%rs%éééfﬁiﬁ%géye&P%ZFgnggﬁggon
back- sur f &&¥Tyr iNdiHRENSa ofe Edrd 2ttheshant ayémniside et qpaite alafieal ¥menkzat i on
was carri e 0t bYerdd diAG [Walo] : r r o that substantially
conpl eted po]yﬁ%yizati&n ng%g hfgggé§8¥ﬁ§ f%%ﬂﬁ%&é? éﬁ%&% ﬁﬁfﬁgﬁeoky t he
waf er subksitigiat iorhertéenasiheiséonf bayhernet daniq g estiepndd@ tdrdebpagsaanpi Ng

O e eSS S USRS, LS o (3 e, athestve
danage t ovlorle rtdot wuppoot daweteron2tNOM 0% ide, runs plane-parallel to
the wafer_surface;
b) carrying out a first photochemically initiated 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;
c) grinding the wafer back surféée,
d) carrying out a second partial polymerization in the adhesion
layer, with the result that the adhesionqbetween the adhesion

layer and the wafer surface is reduced; and

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.

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 pum.



Patent Clainms 16 1. Process for back-surface grinding of wafers, conpris ng
the followng steps: a) applying a' film which has a support | ayer gnho\éﬂ 05
-adhesi on | ayer, by means of the adhesion-layer side, to the wafer front
surface, the filmbeing applied to the wafer front surface by [|am nation,
t he adhesi on | ayer matchi ng sem condutfor topography structures

and/ or.contact _bunps situated on the wafer surface, while the support

| ayer, on“the PEAFSEF RECIUHNPItanensaral reretof thre nedeading tdesmsh)
carrying eHhractbiste@hot ogham (AYASU s [ o : ' pol.yneri.zation in

t he adhesion |ayer, w t%tlthe retgﬁej'l tééteﬁgltd P%éggggﬁéﬁ%@eﬁ%&l@d&és an

el asti c bERaviat l¥son phattgharfiqdidy finistapedtial pol ynerization and the
adhesi on between adhesion |ayer and wafer surface is reinforced; c)
grinding the wafer back surface, d) carrying out a second parti al

pol yneri zati onPfecese actesiioy tlapee, ow hbiré hef riesuldrddeati nighe ladhesi on

bet ween t j I nd.t he wafe urface is redyced; and e)
pul Iing tﬁga{}? ﬁ]é%??e? h%y\i{/a}}agtr clfhreoﬁflpgaﬁai%yeﬁ.r?ff%st:ef?saqra&?otad' A§%t o daim
1, characterizedtha bavt- sihefacsmfgennbiiagt osuth@ce s provi ded with

sem - conductor structures. 3. Process according to Claim1l or 2,
characterized in that the wafer front surface has contact bunps of a-

hei ght 0f6150 PraXksnacedddndi asebae 6f 800.pr KAUiMg 21MMMs2005 17 4.
Process according to in,e -or._ nore of the gr eceding clainms, characterized in
that the. %féac%%t%%ﬁ%‘? 1T dhAref2abPBROFS 13 YRY il ypdas preredkBareal | y
i nitiatedwhfch ROCagHwAL GRIYdiIsR] FQF@BﬁaBIy@éfycﬂfeéﬂh% precedi ng cl ai ns,

characterized in that the suppor ayer rests flat on a base during the
back-surface grinding of the wafer. 6. Process according to one of the

prECEdfng7§|E“FFbcess according to one of the preceding claims,
characterized in that the thickness of the support layer is 80 -

200 pm.

8. Process according to one of the preceding claims, _
characterized in that the adhesion layer includes a thermally
polymerizable prepolymer and a'photochem;cally polymerizable
prepolymer. . '

9. Process according to one of claims 1-7, characterized in
that the adhesion layer includes two photoéhemically

polymerizable Qrepolymers.

10. Process according to one of claims 1-7, characterized in
that the adhesion layer includes a prepolymer which can be
selectively polymerized by a combination of a thermally

activatable initiator and a photochemically activatable

initiator.



characterized in that the support |ayer includes prepolynmers whi choan®ms 2009
known per se, preferably polyolefins. 7. Process according to one of the
precedirng clains,' characterized in that the thickness of the support
llayer is 80 - 200 m 8. Process accq_rdi ng to one of the preceding clains,
characterized in that the adhesion Igyer includes a thermally

pol ynmeri zahbl e prepelsgmeccanding ptwtaoherm cablys ppot yettiazakiteripeapoh yner .

9. Processu%ﬁgqﬁpin%_to;one of clai

i ny jgne, alnst%§7, char teri§§%1in t hat the
‘adhesi on | a6t inclaes *ohot BRoT ot e e By Pr pR? T & FP8p8fyners. 10.
Process acodraditigely ppeyvabrikad by la Gondhanacders Zeded rii fiffeatentthe adhesi on
| ayer incl udes r.ep mer _which can he ., selectively polynerized by a
conbi nat i tbé%oé§%%ﬁ§?§g¥I?Ctéz??%h&%ﬂﬂqgalﬁ%PFitor and a photochenically
activatable initiator. 2 NOV 2005 18 11. Process according to-one of
clainms 1-7, chgracterized in that the adhesion_ |ayer includes a prepol yner
which can Ye &S8PEECPVRFGOPYt q PEE By RO (3 8Y of ‘rwo disf f er ent
phot Ocpen}cﬂﬁlﬂay‘:t&&tiiz\éa}]abl ehati ﬂﬂﬁtm&sﬁba. llﬁy@»ﬁgﬁﬁcllﬁf‘e@?fa@irw at:@ispge or
nore of claiins 1-7, characterized in that the esi on layer includes
acryl at es,pOle’ir)?ﬁﬁéPﬁﬁne%’fp%&Jp‘%ﬁﬁ ’d@é’ﬁyﬁél‘%ﬁ%t é?‘glyep@efét REELOZNd/ or
derivati vemraratiixesr 66 hheteefs andhermak! ynang1ary splagbechemn cally

pol ymeri zabl e prepol rs. 13. Process according to one of the preceding
cl ai ns, éﬁ’ﬁ%&&g’ég‘??égﬁnp?_ll'ﬁéﬂertj‘r?é‘b&&hé’§te8ﬂl‘t’%‘i}'gsr' i ncl udes nul tifunctional

acrylates in combination with functional prepolyners as thermally and/or
phot o- chem_cal pol yneri zabl e prepolyners, polynmers with different

| |
backbones}?sucﬁ¥8§eﬁﬁl@Qﬁ?ﬁqﬁﬂﬂé§9 ep6xPlethe RrdRestiags claaBFor pol yet hers
or derivatdndesctleieed Deifith Pr@ReRlands ok UNS)d Ol INRBOKYTRE FuAbL dilie

acryl ates havi nct; doubl e bonds.. _ _
_ acrylates in combination with functional prepolymers as thermally

‘and/or rhoto-chemically polymerizable prepolymers, polymers with
different backbones, such as polyurethangs, epoxides, polyesters
and/or polyethers or derivatives thereof being present as

functional prepolymers and the acrylates having double bonds.

14. Process according to one of the preceding claims,
characterized in that the adhesion layér contains peroxides,
‘preferably benzoyl peroxide and/or di-tertbutyl peroxide, as

thermal initiator(s) .’

15. Process according to one of the preceding claims,
characterized in that the adhesion layer includes aromatic
carbonyl compbunds, which undergo é.Norrish'type 1 rearrangement,
preferably benzoin, benzoin derivatives, benzil ketals,
acetophenone derivatives and/or acylphosphine oxides or alpha-

amino ketones, as photochemical initiator(s).



J 14. Process according to one of the preceding clains, characterigqﬁﬁj
that the adhesion | ayer contains peroxides, preferably benzoyl per e
and/ or ~di -tertbutyl peroxide, as thermal initiator(s) 15. Process
according to one of the preceding clains, characterized in that the
adhesion | ayer includes aromatic carbonyl conpounds, which undergo a
Norrish type 1 -rearrangenent, preferably benzoin, benzoin derivatives,
benzil ketals, acetophenone derivatives and/or acyl phosphi ne oxi des or
al pha- am no ketones, as photochem cal initiator(s). 2 NO V 2005 19 16.
Process according to one of the preceding clainms, ‘characterized in that
the photoinitiators can be activated at dlfferent wavel engths. 17. Process
accordi nglfo OIS a keqerddadi ig cohei o, the hareanidmig ed dimst hat t he
adhest on Layeicligs Ad lickacss ool BROE&n?QPa{@rsprceafnerbaeb'ayctll?r%ted?’%?-_ ™
different wavelengths. '

17. Process accordlng to one of the precedlng claims,

characterlzed in that the adhesion layer has a thickness of up to

500 pm, preferably 150 - 300 um, more preferably 200 - 300 pm.



