Retaining System for Retaining and Holding a Wafer Description This invention relates to a
retaining system for retaining and holding a wafer for processing the wafer according to one of Claims
1or?2. In the semiconductor industry, different types of retaining systems are used that are also
referred as specimen holders or chucks. Based on the respective application process, there are
various specimen holders that can be heated over the entire surface or locally, that can have different
shapes and sizes, and that are based on various retaining principles. Because of continuously
advancing miniaturization, in particular owing to increasingly larger wafer diameters with smaller wafer
thicknesses, a requirement imposed on retaining systems is that the latter be designed as evenly as

possible and with the least possible roughness. The method most commonly used to fix a wafer to
a retaining system consists in creating a vacuum in structures on the holding surface of the retaining
system. In particular in the bonding processes, the requirement exists that structural elements that

are present on the wafer or the wafers have to be oriented exactly when connecting the wafer, namely
along the entire contact surface of the two wafers. Since the structural elements have dimensions that
are in the micrometer range BR@pagiygam Pr Retaining and Holding a Wafer

Description

This invention relates to a retaining system for retaining and holding a wafer for
processing the wafer according to one of Claims 1 or 2.

In the semiconductor industry, different types of retaining systems are used that
are also referred as specimen holders or chucks. Based on the respective application
process, there are various specimen holders that can be heated over the entire surface or
locally, that can have different shapes and sizes, and that are based on various retaining
principles. Because of continuously advancing miniaturization, in particular owing to
increasingly larger wafer diameters with smaller wafer thicknesses, a requirement
imposed on retaining systems is that the latter be designed as evenly as possible and with
the least possible roughness.

The method most commonly used to fix a wafer to a retaining system consists in
creating a vacuum in structures on the holding surface of the retaining system.

In particular in the bonding processes, the requirement exists that structural
clements that are present on the wafer or the wafers have to be orjented exactly when
connecting the wafer, namely along the entire contact strface of the two wafers. Since

the structural elements have dimensions that are in the micrometer range and partially in



the nanometer range, already slight deviations in the orientation position result in an improper
connection between the structures. The object of this invention is therefore to minimize as much as
possible influences of the retaining system on the orientation or position of the structures of a wafer so
that error sources for the orientation of a wafer or individual structures on the wafer are minimized.
This object is achieved with the features of Claims;1 and 2. Advantageous further developments of the
invention are indicated in the subclaims. All combinations of at least two features indicated hi the
description, the claims and/or the drawings also fall within the scope of the invention. In the case of
value ranges VARISL AL RReGitiri el B blRimionach s fRFrHRS BISEiDS Feide@sed as boundary
values and can be claimec!tin any coqﬁingtiop. In this case, this invention is based on the finding
that the partii:u?é? ye 5883??1“01%%9 {OrERS At oLt in holding extremely thin wafers on the holding
surface of he waferrigsilfn diggpriians el ienler. Engdschisalpigpiem logla positional change of
individual or several struCtures Is produced on the watfer in an active stat o?t e holding means for

holding the wafeE.Qestberstaining SYIem Jpliovs e dhe ahaxenlvah apeaitiangl.change is

minimized as much as possible by the measures according to the invention, whereby a first proposed
solution consigirifo-thathesaseak domater-thieknessrd ehhetwaen aminismaf A m or 100 pm
and a maximum of 800 p.m -limiting local distortions of the wafer along the support surface in the
direction of thefaoldingisufage by corresponding construction of the holding means in such a way that
the distortion compared to the inactive state of the holding means is less than 500 nm, in particular
less 3 than 250 mubprefaeaiblaibse tdarith 00 fealumerd Praferdbiyd@ssithant&@eim fiatidrideally less
than 10 nm. A second proposed solution for achieving the above-mentioned effect consists in - for
holding the WAFSIOPREHsSE ihe Wiratiswiiar BelisrehimiBebpbitsutdcosbipgignset dind the print
surface of the wafer that faces away.frgm the support surface at the openings distributed along the
holding surfa%%%cgvf?r Wéﬁ?é%ﬁ%‘%ﬁ%ﬁﬂﬁ é‘?‘fﬁf@ﬂ8]?’éh%@ﬁfla%%?{%ﬁk}%ﬁhﬁw‘@%%?oaﬁa{he openings, in

that the operi![r]-g-yvi[%ggp in particular the diameter D, crosswise to the radial extension, has a mean
inner width o e§51t an 011388% p%?\éeg\}gﬁ’tsae%%u% §e|8§§ H%ﬁag%%’ﬁﬁi?el%%%tt?%ﬁi%’é%ﬂgr{ﬁﬁodiments less

than 100 am,ip Rariswasdess:iap.50. P HPiaterably less,than, 10.m, and.mere referably less than

1 pm. In this case, the pressure differential is a maximum 500 mbar, in particular a maximum 200
mbar, preferablycammasdam 100 mbar, more preferably a maximum 50 mbar, and ideally a maximum
30 mbar. The distortions in the direction of the holding surface of the retaining system can be
minimized especially tiystteadasurertihat ithie:eden ng: Widih D Hs: mintaizetharosswise to the radial
extension of the holding surface or the support surface. In addition, it is advantageous according to the
invention whépidine dpeernt areudistribdietcatremisiolen trddmoldify buidagessdahat aseuniform as
possible a holding force acts on the wafer along the holding surface in the active state of the holding
means. AnothéfdiHizatBrH G the tedarefsrpddsibiebistherodensfratreterdonpressaedifferential

since the forces that act on the wafer are thus minimized and thus distortions can be reduced.
mdividual or several structures is produced on the water in an active state of the holding

means for holding the wafer on the retaining system follows from the above. Sucha
positional change is minimized as much as possible by the measures according to the
mvention, whereby a first proposed solution consists in — in the case of a wafer thickness
d of between a minimum of 50 pum or 100 pm and a maximum of 800 pm — limiting local
distortions of the wafer along the support surface in the direction of the holding surface
by corresponding construction of the holding means in such a way that the distortion

compared to the nactive state of the holding means is less than 500 nm, in particular less



Another proposed solution according to the invention consists in that the ratio of the wafer thickness d
to particularly local distortions of the wafer along the support surface, produced by the holding means
compared with the inactive state to the active 4 state, is Ito 100 greater, in particular 1 to 500 greater,
preferably 1 to 1,000 greater, more preferably 1 to 5,000 greater, and ideally Ito 10,000 greater. An
essential aspect of the above-mentioned proposed, solution consists in that the holding surface of the
retaining system is flat, so that local or global distortions of the wafer are not caused even by possible
rough spots of the holding surface. To this end, the holding surface is ground planar with special tools
and polished i saehnway et elentne Wavinesorarderbiuesdhom@tminimudridédtre, evenness
values of more trﬁm ? um, in particular more than 3 um, preferably more than 1 urn, and still more
preferably moi8 tdh 6 Bhm' sfeddsrasehwduioa s sramtatsnebneaighedifferénliecbetween the

highest and lowest points of the holding.surface, whereby here only the surface that corresponds to
the actual wafel r%(?%ﬁﬁletés?lﬁsmrﬁg%%%e W%ﬁdfﬁéjtr LS ITE B dirty tonHe vRsfisr it in

accordance with,ap.embeadiment ofthe inyention consists in that the openings provided for applying
negative pressure, which arg}proglucggoiﬂ%caﬁ%%lﬁa@aﬁlﬁ?\Nga}é% thr%‘Hﬁ%’,na% %Sfiﬁaed on the edge

between the apepinganddam halding sueace o biave: b7l Ipdhsounding configuration, the

rounding has a rounding radius that is between one-fourt the opening wid and the opening
width D. Thelhezelsxtends fiaeang insidepualief the.qnen E}ﬁﬁl%ﬂ%}%?ﬂo%lﬁlﬁ@& fovera
distance of between one-fourth of the opening width D and the opening width D. According to
another advainageols ensedinenicohttis dmeeritiorhdt ispravided Wattbelepeningimthe retaining
system are arranged distributed in a uniform or even manner on the entire holding surface. In
particular, themuifesiaisnsily i peningsiiscpssentintiy salistant kvemnthe entire, holding surface of
the retaining system. Surface S

particular less than 50 pum, preferably less than 10 pm, and more preferably less than 1

pm. In this case, the pressure differential is a maximum 500 mbar, in particular a
maximum 200 mbar, preferably a maximum 100 mbar, more preferably a maximum 50
mbar, and ideally a maximum 30 mbar. The distortions in the direction of the holding
surface of the retaining systern can be minimized especially by the measure that the
opening width ID is minimized crosswise to the radial extension of the holding surface or
the support surface. In addition, it is advantageous according to the invention when the
openings are distributed evenly over the holding surface so that as uniform as possible a
holding force acts on the wafer along the holding surface in the active state of the holding
means. Another optimization of the results is possible by the use of a reduced pressure
differential since the forces that act on the wafer are thus minimized and thus distortions
can be reduced.

Another proposed solution according to the invention consists in that the ratio of
the wafer thickness d to particularly local distortions of the wafer along the support

surface, produced by the holding means compared with the inactive state to the active



density is defined as the sum of the surfaces F of any opening that is within the unit surface, a sum
that is relative to a unit surface, in particular 1 inm2 or 1 cm'. The surface F of an opening is
accordingly D2m/4. The surface density relative to a unit surface is: number of openings/4*(D2n)/unit
surface. The surface density is non-dimensional. Other advantages, features and details of the
invention will become apparent from the descriptign of preferred embodiments as well as based on the
drawings. Here: Fig. lashows a retaining system according to the invention in a top view, Fig. Ibshows
the retaining system according to Figure la in a cutaway side view according to the line of intersection
A-A accordirfiftd Fijifré 8 grgfelcshpniicaiardrifare srericobaricopening adsdrdiersetorfigure la, Fig.
ldshows an enlargement of an opening according to Fi%ure Ib, Fig. 2ashows a top view of the retaining
system accobd éapg)y,g@%peo%p greater, and ideally 110 10,000 greater.

An essential aspect of the above-mentioned proposed solution consists in that the
holding surface of the retaining system is flat, so that local or global distortions of the
wafer are not caused even by possible rough spots of the holding surface. To this end, the
holding surface is ground planar with special tools and polished in such a way that even
the waviness can be reduced to a minimum. Here, evenness values of more than 3 LU, in
particular more than 3 pm, preferably more than 1 pm, and still more preferably more
than Q.S pm are desired. These values relate to the height difference between the highest
and lowest points of the holding surface, whereby here only the surface that corresponds
to the actual wafer diameter is rated.

Ancther measure according to the invention that is in accordance with an
embodiment of the invention consists in that the openings provided for applying negative
pressure, which are produced in particular by drilling and/or milling, are rounded on the
edge between the opening and the holding surface or have a bezel. In the rounding
configuration, the rounding has a rounding radius that is between one-fourth of the
opening width D and the opening width D. The bezel extends from one inside wall of the
opening along a support plane E over a distance of between one-fourth of the opening
width D and the opening width D.

According to another advantageous embodiment of this invention, it is provided
that the openings in the retaining system are arranged distributed in a uniform or even
manner on the entire holding surface. In particular, the surface density of the openings is

essentially constant over the entire holding surface of the retaining system. Surface



with a wafer in the retained position, Fig. 2bshows a cutaway side view of the retaining system
according to Figure 2a along the line of intersection A-A according to Figure 2a, Fig. 2cshows an
enlargement of the top view according to Figure 2a, Fig. 2dshows an enlargement of the
cross-sectional view according to Figure 2b, Fig. 3ashows a top view of an alternative embodiment of
the retaining system according to the invention, Fig. 3bshows a cutaway side view of the retaining
system according to
density is defined as the sum of the surfaces F of any opening that is within the unit
surface, a sum that is relative to a unit surface, in particular 1 mm” or 1 em®. The surface
F of an opening is accordingly D*n/4. The surface density relative to a unit surface is:
number of openings/4*(D*m)/unit surface. The surface density is non-dimensional,
Other advantages, features and details of the invention will become apparent from
the description of preferred embodiments as well as based on the drawings. Here:
Fig. la shows a retaining system according to the invention in a top view,

Fig. 1b shows the retaining system according to Figure 1a in a cutaway

side view according to the line of intersection A-A according to

Figure 1a,
Fig. l¢ shows an enlargement of an opening according o Figure ia,
Fig. 1d shows an enlargement of an opening according to Figure 1b,
Fig. 2a shows a top view of the retaining system according to Figure 1a

with a wafer in the retained position,
Fig, 2b shows a cutaway side view of the retaining system according to

Figure 2a along the line of intersection A-A according to

Figure 2a,
Fig. 2¢ shows an enlargement of the top view according to Figure 24,
Fig. 2d shows an enlargement of the cross-sectional view according to
Figure 2b,
Fig. 3a shows a top view of an alternative embodiment of the retaining

system according to the mvention,

Fig. 3b shows a cutaway side view of the retaining system according to



6 Figure 3a along the line of intersection A-A of Figure 3a, Fig. 3cshows an enlargement of the
retaining system according to Figure 3a, Fig. 3dshows an enlargement of the retaining system
according to Figure 3b, and Fig. 4shows a top view of another alternative embodiment of the retaining
system according to the invention.

Figure 3a along the line of intersection A-A of Figure 3a,

Fig. 3¢ shows an enlargement of the retaining system according to Figure
3a,

Fig. 3d shows an enlargement of the retaining system according to Figure
3b, and

Fig. 4 shows a top view of another alternative embodiment of the

retaining system according to the invention.

In the figures, components that are the same or that act the same are characterized
with the same reference numbers.

Figures 1a and 1b show a retaining system 1 with a flat holding surface Lo for
retaining and holding a wafer 3 that is shown in Figures 2a to 2d. The retaining of the
wafer 3 is done by placing the wafer 3 on the holding surface 1o, for example by a
robotic arm, not shown, that draws the wafer 3 from a stack of wafers or a cassette and
lays it down on the holding surface lo. For holding the wafer 3, holding means in the
form of openings 2, which run through the retaining system 1, are provided on the
holding surface 1o. On the side opposite the holding surface 1o, the openings 2 can be
subjected to negative pressure, for example by a vacuum system, not shown, which is
included as part of the holding means.

The distribution of the openings 2 according to the embodiment shown in Figure
la is provided with a surface density that decreases with the increasing radius R of the
holding surface 1o. This can be seen in the example of a circular ring cutaway S, which

can be selected as a unit surface for determining the surface density. As soon as the



In the Figures, components that are the same or that act the same are characterized with the same
reference numbers. Figures la and Ib show a retaining system 1 with a flat holding surface lo for
retaining and holding a wafer 3 that is shown in Figures 2a to 2d. The retaining of the wafer 3 is done
by placing the wafer 3 on the holding surface lo, for example by a robotic arm, not shown, that draws
the wafer 3 from a stack of wafers or a cassette and lays it down on the holding surface lo. For holding
the wafer 3, holding means in the form of openings 2, which run through the retaining system 1, are
provided on ding surface lo. On the side,op‘ilijosite the holding surface lo, the openings 2 can be

the.h
subjected to Wgﬂgt 5 Brossird R SamPid g VAT SHR1ahY HEEEHBOME WHTEhiiS-included as part
of the holdin S......The distribution of the openings 2 accoyding to the embodiment shown in
Figure la is p%]og\}/i%d%%mv%ﬁ Hé“éaﬂ#gc%edcee%s?ff %ﬁ% e eaélr)é%s%gg\?\ﬁ%ﬁ ’tﬁ% Wi%’?tggrs?ﬁﬁqéﬁa’i@ér% of the holding

surface lo. This&A RRRAGR ML LKAMAC OLALIGURIIING YA & WSO can be selected as a

unit surface for determining the surface density. As soon as the 7 radius R'Is reduced with the size of
the circular ringreatawah SIRNARANGHDSSRME. e HNAMRSIHUherRWArE Q. the genter of the retaining
system 1, the number of openings 2 detected in the circular ring cutaway S increases in such a way
that the surfacerelgnsity ghereasesdmihe directian:0f the center Z. The holding force acting on the wafer
3 correspondingly increases toward the center. The number of openings 2 shown in Figure la is
purely diagrammati¢tamgabeortipgrioghissinventiofigthe lnumbesipflopeningsi2 dada holding surface to
for a standard 300 mm wafer is at least 50, in particular at least 100, and preferably at least 200. The
surface denstFPdatdéadioinoesom harienhsr of teernesG0e, adrddpreterbislylateast 0.01, in each case
relative to a unit surface, for example the circular ring cutaway S with a surface of 1 cm2. In the
enlarged top‘\ﬁ@%@t IR Y i 9estio CaR BetsaEn tHseth i Bpenint D RER atdiatheter D and thus
a surface F, repy according.to the invention, the opening width D (here because of the circular

bl i er%fbfﬂ%ra‘t#e?"%%é%g’dgﬁ C\‘Ié@%ﬁt B LB {PIRE PRHiAL extension of

. . 5
cross-section: |ameteur5, In pa

the holding S}égg%lgéésag%ﬁ%gwl%%gglwﬁrs' %lalgci jl%%g th}gp e5 0 &;Qmprefer%% v!]es than 100 um,

T T1Y a .
more preferably less than 1 um, an y less than nin. ccor(ﬁng 16 Orié eémbodiment of the
invention, whigh, is shawinyin Bigures 3a to 3d, the openings 2 as pores 2' are provided with an open
porosity along the entire holding surface lo. In this case, the pores 2' can be provided in particular in

the form of a retaininghinssi: deotipe eatainingisystemslhat prefarablysonsists ghGgramic. In this
case, the pores 2' run through the retaining insert 4 so that a negative pressure can be

has a diameter D and thus a surface ¥, whereby according to the invention, the opening

width D (here because of the circular cross-section: diameter), in particular the mean

opening width D crosswise to the radial extension of the holding surface 1o, is less than 1

mim, in particular less than 500 pm, preferably less than 100 ym, more preferably less

than 1 pm, and ideally less than 100 nm.

According to one embodiment of the invention, which is shown in Figures 3a to
3d, the openings 2 as pores 2’ are provided with an open porosity along the entire holding
surface 1o. In this case, the pores 2’ can be provided in particular in the form of a

retaining insert 4 of the retaining system 1 that preferably consists of ceramic. In this

case, the pores 2’ run through the retaining insert 4 so that a negative pressure can be



8 applied at the side facing away from the holding surface lo also here analogously to the embodiment
according to Figures la to 1.d or 2a to 2d. According to Figures Ic and Id, the openings 2 have a
rounding 2r on the edge between each opening 2 and the holding surface lo. The rounding radius r
essentially corresponds to the radius of the opening 2, i.e., half the opening width D, whereby the
openings 2 in the embodiment according to Figureg la to Id are designed as circular-cylindrical holes.
The holding surface lo forms a support plane E. When placing the wafer 3 on the holding surface lo
with its support surface 3a in the support plane E, the wafer 3 is oriented namely as concentrically as

possible to tABREAEBE Bl fatain AL Fotais IHERDIHERS IR \reresshosTatiaitieg system 1 and

in an inactivee siijaotg1 ofrtlge Qolgin n}eans, he V\{ fer re:ts%:[if on the holding surface lo only by its
individual weight onh the Cofﬁlﬁ%g%o FHEETT 0% K5'§08iT 4 thie holding means are switched into an active

state, i.e., for examg}s%npdﬁ%%gﬁly%%%%sgnrgligrn t élgge% @tg é@eh%pee%%gt sgzﬁ %B?OVQ{ fere g) IS drawn by

. ; 1 . < .
suction to the openings 2 a een ement Cross-sec |or<fgaccord|ng to

Figure 2d, thseaﬁ%t@Emaﬁggﬁm&@wgﬁsg@&%&r@é%% @H‘Eﬁ%@t@ﬁi’aﬂ"g&%ﬂt@ atmospheric

pressure on the print surface 3o of the wafer 3 and in the openings 2 can be seen. The wafer 3 is

minimally distoriegdndhe diceation afthe apenings becauss.efithesmabwaler.thigkness d, namely

by a distortion V, which corresponds to the maximum gap between the support plane E and the

support surfage8agin2thetiopeningi@ent acBydhe lodakdistortions! ishitiareCardreiput at each opening

2, a transverse distortion, i.e., along the support plane E, is created in the entire wafer 3, which is 9
cylindrical holes.

The holding surface 1o forms a support plane E. When placing the wafer 3 on the
holding surface 1o with its support surface 3a in the support plane E, the wafer 3 is
oriented namely as concentrically as possible to the center of the retaining system 1.
After placing the wafer 3 on the retaining system 1 and in an inactive state of the holding
means, the wafer 3 rests on the holding surface 1o only by its individual weight on the
holding surface [o. As scon as the holding means are switched into an active state, i.e.,
for exarmple, a negative pressure is applied at the openings 2, the wafer 3 is drawn by
suction to the openings 2 and thus held.

In the enlargement of the cross-section according to Figure 2d, the effect of the
negative pressure or the pressure differential between the atmospheric pressure on the
print surface 3o of the wafer 3 and in the openings 2 can be seen. The wafer 3 is
minimally distorted in the direction of the openings 2 because of the small wafer
thickness d, namely by a distortion V, which corresponds to the maximum gap between
the support plane E and the support surface 3a in the opening 2.

By the local distortions V that are carried out at each opening 2, a transverse

distortion, i.e., along the support plane E, is created in the entire wafer 3, which is



indicated diagrammatically by arrows in Figure 2d. The transverse distortion, i.e., distortion along the
support plane E, results in a movement of the wafer 3 relative to a wafer that is oriented or is to be
oriented opposite, in particular a movement of structures, for example chips, arranged on the wafer 3
and/or the opposite wafer. By the rounding 2r, the deviation of the wafer is reduced in the areas lateral
to the openings 2, and, moreover, damage of the wafer] is minimized or largely precluded on the edge.
These distortions represent a problem not only during bonding of two structured substrates, but they
can also result jn considerable problems when a structured substrate is bonded to a largely
unstructured" ﬁﬁ?ﬁt@?@ﬁ%@ﬁ%ﬁ%ﬂ%@ cigEsider] BstrmeBoRdiGicadERional process steps
that require avery.exa O‘tnor' ntatior}tto} theﬂstrugﬁﬂed substrate are to be performed. In particular,
lithography steps. in Which QdchiBraPIAYeFs SPLFUBHIMRY SRt Ber6rgtibd TatHa fites already
existing on the, sl i stringent requirements _here. These requirements increase with
decreasing structL?r%{z%g)g%}f%gg?sﬁﬁﬁ%%ﬂﬁ%?%g% %éndar%%‘ﬁ%{egff GChEn tfgﬁﬁ@ﬁ%ﬁsbccurs, for

example, in the saanplasiysing-ahsorealled hackslighied GMOS dnaage.sepsors (Fnglish: "Backside

llluminated CMOS Image Sensor”). In this case, a first wafer with the alreddy structured surface is

bonded to a Suphodswader, qandculanysonatbatisiateely unsiiusiHeerAfler & permanent bond
connection is formed, the majority of the wafer material of the structured wafer is removed in such a

way that the swuctviedsuwrface e pafticliamthelight-edasitiveppointsd areriacegssible from the rear. In
connection to this, this surface has to be subjected to additional process steps, in particular
lithography, to applylfe? digtasiisks repterefitte rsablatmaret nebedsary fording fdneticimafithelimage sensor.
Distortions of these structures adversely affect the orientation accuracies that can be achieved with
this lithograpHiP Sial5s: b8! B aayS Fehtratenidsrahiage Bensorsonihiapixel st sfidor example,
1.75 um or 1islbu%1degw%giifa'§ro%'ons thatt ar %ramissible‘for an illumination field (up to 26 x 32 mm) of a
Step & Repeat MUMNAtion %ygtélpﬁtﬁlr%“é%gp Kk tell M08 PG Hatibe Gae/th6r 865 In this
document, pgshonding,relars to honding GAMRGEN? pan a%@é&%ﬁé% 15 Sﬁgggﬁﬁﬁ?é‘;j ;";"fﬁg place

still allow a separation of substrates, in‘particular thé wa ers, without irrepa

e N neesbaBdewnestan el AIRlARAREIREEd 10 ah iR Aods, Thie

separation is usually possible based on the fact that the bo strength/the adhesion between the
surfaces is stilt doweraughicTiyssenaralianisysualy.pessitie niitihe hend capngction becomes

permanent, i.e., can no longer be separated (becomes non-reversible). This can be achieved in
particular by srgersinctinierspan lelapsihgandiordhenaction 08 e walesfouuctural size
of the structures that are to be produced. Such an application occurs, for example, in the
manufacturing of so-called back-lighted CMOS image sensors (English: “Backside
Hluminated CMOS Image Sensor™). In this case, a first wafer with the already structured
surface is bonded to a support wafer, particularly one that is largely unstructured. Aftera
permarnent bond connection is formed, the majority of the wafer material of the structured
wafer is removed in such a way that the structured surface, in particular the light-sensitive
points, are accessible from the rear. In connection to this, this surface has to be subjected
to additional process steps, in particular lithography, to apply, for example, color filters

that are necessary for the function of the image sensor. Distortions of these structures

adversely affect the orientation accuracies that can be achieved with this litho graphy step.



outside by physical parameters and/or energy. Here, in particular the pressing-together of the wafer by
means of a compressive force or heating the wafer to a certain temperature or exposing the wafer to
microwave irradiation are suitable. An example of such a pre-bond connection would be a connection
between a wafer surface with a thermally produced oxide and a wafer surface with native oxide,
whereby here at room temperature, it results in vaypder Waals connections between the surfaces.
Such bond connections can be converted into permanent bond connections by temperature treatment,
Such pre-bonding compounds advantageously also allow an inspection of the bonding result before
the forming dfhiedsarieshettponel EorETcenonTs i the Riagdsisr dbficierreisindidd imthis ihspection, the
substrates can still be separated once again and rejoined. 11 In the embodiments shown in
Figures 3a td'3d i diskpainhadhelsrepsmiais'a Horoul etippons fald A dorétainingiinseie4, whereby the
porous support part has an open porosity in the entire support part. The retaining insert is fixed in the

retaining systefh § Repegtdivaapshenigisaacoperngas s frampomisert d@réfimgto Figures | and
2, the porous support part has pares 2' whose structyral parameter.is the mean pore diameter. The
pore diameter is Ie(s% E%g Of‘fﬁ}%}‘tﬂfﬁ"ﬁ)ﬁfb%%fégtg %ﬂ%ﬂnﬂ?@ ﬁﬁ??ﬁ?%?&?g%@ﬁ%%rsﬂ%ﬁgﬁel tm, more
preferably legs than 100.nm. and ideallyless than 10 mu. Eor.the sake of clarity,.the pores 2' or the
arain size s/ e B P & preferatly

a ceramic coppanent: ke eV @3LAAIBRIR SHHRES deRSINALNS RAIRSLAS Possible, the

ceramic is produced by sintering. In Figure 4, one embodiment is the retaining system 1 with
longitudinal qpeeivgs:2o extemdiag iengibwiseindheisadial diection of thenetaining.ssstem 1. The ratio

of the opening width D to the length L of the openings 2" is between Ito 2 and | to 10, in particular
between 1 tood &ndakioibytandbprefesathiynhétie edhiic o dadtom thdDesbite theithisvsupport surface and
avoidance of the especially harmful radial distortions, the longitudinal configuration prevents the
openings 2" fremebeihly chegeetopyparidie swesitheike &s ordsuitsicthve Histortions V in the direction of
the holding surface lo. 12 Retaining S¥stem for Retaining and Holding a Wafer

permanent, 1.€., can no longer be separated (becomes non-reversible), This can be

achieved in particular by a certain time span elapsing and/or the action on the wafer from

outside by physical parameters and/or energy. Here, in particular the pressing-together of

the wafer by means of a compressive force or heating the wafer to a certain temperature

or exposing the wafer to microwave irradiation are suitable. An example of such a pre-

bond connection would be a connection between a wafer surface with a thermally

produced oxide and a wafer surface with native oxide, whereby here at room temperature,

it results in van der Waals connections between the surfaces. Such bond connections can

be converted into permanent bond connections by temperature treatment. Such pre--

bonding compounds advantageously also allow an inspection of the bonding result before

the forming of the permanent bond connection. In the case of deficiencies noted in this

inspection, the substrates can still be separated once again and rejoined.



List of Reference Symbols Retaining system loHolding surface 2, 2"Openings 2rRounding 2'Pores
2wInside wall 3Wafer 3aPrint surface
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In the embodiments shown in Figures 3a to 3d, the retaining system 1 has a
porous support part as a retaining insert 4, whereby the porous support part has an open
porosity in the entire support part. The retaining insert is fixed in the retaining system 1.

Corresponding to the openings 2 of the embodiment according to Figures 1 and 2,
the porous support part has pores 2° whose structural parameter is the mean pore
diameter. The pore diameter is less than | mm, in particular less than 100 um, preferably
less than 1 pum, more preferably less than 100 nm, and ideally less than 10 nm. For the
sake of clarity, the pores 2’ or the grain size is/are shown in heavily schematized form in
Figure 3. The porous support part is preferably a ceramic component. To achieve as
constant a surface density of the pores 2 as possible, the ceramic is produced by sintering.

In Figure 4, one embodiment is the retaining system 1 with longitudinal openings
2” extending lengthwise in the radial direction of the retaining system 1. The ratio of the
opening width D to the length L of the openings 27 is between 1 to 2 and 1 to 10, in
particular between 1 to 3 and 1 to 6, and preferably between 1 to 4 and 1 10 5. Despite
the thin support surface and avoidance of the especially harmful radial distortions, the
longitudinal configuration prevents the openings 2 from being clogged by particles ot

the like as a result of the distortions V in the direction of the holding surface lo.



3oSupport surface 4Retaining insert Wafer thickness Opening width Support plane Surface Length
Rounding radius R.Radius Circular ring cutaway VDistortion
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Retaining System for Retaining and Holding a Wafer

List of Reference Symbols

1 Retaining system
lo Holding surface
2,27 Openings

2r Rounding

2 Pores

2w Inside wall

3 Wafer

3a Print surface

30 Support surface
4 Retaining insert
d Wafer thickness
b Opening width
E Suppert plane

F Surface

L Length

r Rounding radius
R Radius

S Circular ring cutaway

Vv Distortion



13 Retaining System for Retaining and Holding a Wafer Claims 1. Retaining system for retaining
and holding a wafer (3) for processing the wafer (3) with the following features: A holding surface (lo)
for placing the wafer (3) on a support surface (3a) of the wafer, Holding means (2, 2') for holding the
wafer, whereby the holding means (2, 2") can be switched between an active state and an
inactive state, characterized in that in the active state, the holding means (2, 2') can be produced with
a wafer thickness d of between 50 pm and 800 pm of local distortions (V) of the wafer (3) along the

support surface (3a) in the direction of the holding surface %o? of less than 500 nm
Retaining System for Refaining and Holding a Wafer

Clamms

1. Retaining system for retaining and holding a wafer (3) for processing the wafer
(3) with the following features:
A holding surface (1o} for placing the wafer (3) on a support surface (3a) of
the wafer,

- Holding means (2, 2") for holding the wafer, whereby the holding means (2,
27} can be switched between an active state and an inactive state,

characterized in that in the active state, the holding means (2, 2°) can be produced with a
wafer thickness d of between 50 pm and 800 um of local distortions (V) of the wafer (3}
along the support surface (3a) in the direction of the holding surface (1o} of less than 500
nm,

2. Retaining system for retaining and holding a wafer (3) for processing the wafer

(3) with the following features:

- Aholding surface (lo) for placing the wafer (3) on a support surface (3a) of
the wafer,

- Holding means (2, 2"} for holding the wafer (3) by preducing a pressure
differential between the support surface (3a) of the wafer (3) and a print
surface (30) of the wafer (3) facing away from the support surface (3a) on
openings (2) with an opening width (D) distributed along the holding surface

(To),



2. Retaining system for retaining and holding a wafer (3) for processing the wafer (3) with the following
features: A holding surface (10) for placing the wafer (3) on a support surface (3a) of the wafer,
Holding means (2, 2') for holding the wafer (3) by producing a pressure differential between the
support surface (3a) of the wafer (3) and a print surface (30) of the wafer (3) facing away from the
support surface (3a) on openings (2) with an opening width (D) distributed along the holding surface
(10), Pt wherein the opening width (D) crosswise to the radial extension has a mean inner width of

less than 500 pun. . 3. Retaini stem according to Claim 2, wherein the openings (2) have a
rounding () B B OA S SR SHBRE e ORGSO AR al (2w of he
openings (2). %R%@'ning system according to one of the preceding claims, wherein the surface

density of the opesnlnaéls P% on the holding surface (10) is essentially constant over the entire holding

surface (10). 55 Use.0f AJCIANNGSYSHRT 26911012 Q16! K Rigsgsing slaims for bonded

wafers that can be reworked or-are to be reworked.
rounding (2r} or a bezel on one edge between the holding surface (10} and the inside wall

(2w) of the openings {2).

4. Retaining system according to one of the preceding claims, wherein the surface
density of the openings (2, 2°) on the holding surface (10) is essentially constant over the
entire holding surface (10).

5. Use of a retaining system according to one of the preceding claims for bonded

wafers that can be reworked or are io be reworked.



