EVG 19625 au08 Device for Coating a Wafer Description ~ The invention relates to a device for
coating a surface of a wafer according to Claim 1 When coating wafers in spray-enameling plants,
the problem exists of evenly applying the coating, in particular paint, on the by now very large-surface
wafer, for example with a diameter of 300 mm. The uniform coating in the edge area of the wafer has
proven to be especially problematic. The object of the invention is therefore to indicate a device for
coating wafers in which the coating, in particular in the edge area of the wafer, is more even. This
object is achieved with the features of Claim 1. Advantageous further developments of the invention
are indicated in the subclaims. All combinations of at least two of the featlg&& itidithtetRin the
description, the claims and/or the figures also fall within the scope of the invention. In the case of
indicated value ranges, values that are within the above-mentioned limits are also to be disclosed as
boundary values and can be claimed in any combination. 2  The invention is based on the idea that
by providing an additional component in the device according to the invention, the coating surface of
the wafer can be quasi-expanded, by which in the edge area of the wafer, it has turned out,
surprisingly enough, that the evenness of the coating applied by the device according to the invention
is improved in particular in the edge area. From the standpoint of the nozzle system for coating the
wafer, the edge area of the wafer is moved almost to the ring, so that the actual edge of the wafer and
thus the entire wafer is evenly coated. ~ DPevice for Coating a Wafer

Description

The invention relates to a device for coating a surface of a wafer according to
Claim 1.

When coating wafers in spray-enameling plants, the problem exists of evenly
applying the coating, in particular paint, on the by now very large-surface wafer, for
example with a diameter of 300 mm. The uniform coating in the edge area of the wafer
has proven to be especially problematic,

The object of the invention is therefore to indicate a device for coating wafers in
which the coating, in particular in the edge area of the wafer, is more even,

This object is achieved with the features of Claim 1. Advantageous further
developments of the invention are indicated in the subclaims. All combinations of at
least two of the features indicated in the description, the claims and/or the figures also fall
within the scope of the invention. In the case of indicated value ranges, values that are
within the above-mentioned limits are also to be disclosed as boundary values and can be

claimed in any combination,



According to one embodiment, the ring surrounding the wafer on a side periphery of the wafer with its
inside periphery for expanding the coating surface formed from the surface of the wafer and a face of
the wafer can advantageously be replaced according to one embodiment and thus can be matched to
the outside contour or the shape and size of the wafer. In the case of a circular wafer, the ring is
accordingly circular, at least on its inside contour, i.g., on the inside periphery. According to an
advantageous embodiment of the invention, it is provided that the ring, in particular L-shaped in
cross-section, can be arranged concentrically to the wafer, in particular at a gap H between the inside
periphery and the sidel peimyprsiqr et t5odsaiehby 21000 HHTR SrEVENEM SPBRRRRYH 100 um and 500
um. The minimum gap H of the waf r,.rela{_.li[ve fo the wafer.diameter, E@t{ygggg the. edge of the wafer

. ting st .
and the ring keelS§ THE /AT HR S BhEISE RS g i BddHon at the same-time, a rotation of the

wafer during coatinghis NAdenRASSIRIEABY IRecancenticaangementabingwatarignthe ring or the
ring to the wafer, a uniform gap H between the wafer and the ring, which in turn leads to a more even
result of the coatingtin thenedgel dreaainthemiaddry iscprotycechrEaatinig: matariad jawvhich penetrates
between the ring and the wafer, is collected by the L- 3 shaped configuration of the ring, so that by the
configuration acEBPERl 8 PREISHGEIRIBH ISR BER ERENEE 9 BoRMEE B T itated by excess
coating material adhering primarly on the ting, sehatonltieling las o be glegped or replaced, and
the other componenP§o the Gevice have to be cleane on?y comparative rare?ly. If an upper ring
surface of the ringican e anirnaed akoue thedetrinire: surfese ciparticular aligned with or above the
surface, the evenness of the coating result is further enhanced, since the coating material is distributed
uniformly on the surfacecardhe coaitngbutiage, diteithemrexitbfiogtheafmzzle systenphinyparticular in the
edge area of the wafer.  In addition, it is advantageously provided that the ring can be adjusted by
an X-Y adjustmetftasErien Wit iosidppsriehesideanees e s tingsiine farambigdie retaining
surface. By this me syr?tgc%o dig%%ofthe' vg\qfti n, it is ma%de Q s[i)blet cancen ric%{y orient the ring

. ; ; tan ad € replaceéd accardin .
relative to the waler that 1S fixed in parﬁ%eu(far o ihe re glr‘{lar?ga%eygfg m. P &S an aterr%atlve, the ring is

fixed in the devicginaRXineHEEEHAR HHICHIRS iR gaBalYIadheZiditagtiondise. dithus has only
one degree of freedom in the Z direction. In this embodiment, the concentric orientation of the wafer to

the ring is implententeiéd-wheahethieewaietiske taafedienitipesratading surfake, byidmeovafer being applied
concentrically to the ring or the gap between the wafer and the ring being adjusted as uniformly as
possible. The oriéhidticsHorHE vPafEE tosifa #iiR<En be done by optical detection means or in other

ways known in the prior art. According to ang%Egéiadva tageous.em odlmegg tfngg% Jdnvention, it is

provided that the ring C%%C%gi%‘jﬁg%gg"f‘é ATVe 16 The Water 1;y a ?gd?a's%rﬁseiﬁ \élys em in the Z-direction

directed orthogongally;tq.thesalaining surface aadislidinasouided dn pacticularin te Wik, adjustment
system in the Z-direction. By this measure according to the

in particular at a gap H between the inside periphery and the side periphery between

100 pm and 2,000 um, preferably between 100 pm and 500 um. The minimum gap Hof

the wafer, relative to the wafer diameter, between the edge of the wafer and the ring

keeps the wafer from bonding to the ring; in addition, at the same time, a rotation of the

wafer during coating is made possible. By the concentric arrangement of the wafer to the

ring or the ring to the wafer, a uniform gap H between the wafer and the ring, which in

tun leads to a more even result of the coating in the edge area of the wafer, is produced.

Coating material, which penetrates between the ring and the wafer, is collected by the L-



4 invention, the upper ring surface of the ring can be adjusted in height relative to the surface of the
wafer in the Z-direction, so that an optimal coating of the surface is made possible. By the ring
being able to be arranged without contact on the wafer, preferably essentially equidistant in the
Z-direction and/or orthogonal to the peripheral direction of the wafer, the evenness of the coating of
the surface of the wafer is further enhanced. In another advantageous embodiment of the
invention, it is'provided that the ring can be arranged in such a way that the coating surface is formed
from the surface and the upper ring surface of the ring, directed in the Z-direction. Other
advantages, featresd egnd sietitrs obthnenipnieibr e ermegative asardig i sboirsti@astription of
preferred embodiments as well as based,on the drawings. Here: Figure 1sh a diagrammatic,
cutaway side vie ?ﬁ“ﬁ‘ﬁ8%%‘?/%@“5&%8?3?%5%&??%%&@&%1%@ *aha C]E?éu 63§ 1%%\%E5rlé’%g?am matic view of
a ring according {0 e INYEAIAN. s wlfl FIGHIE Andhes SoRIING.ARVICR Rcearding ipdhe invention is
shown in an embodiment, whereby a cutaway on the left edge of a wafer 2, which is of decisive
importance for thisnipwemtiosT s shawhenlamgettaned chhewaiendvisylaididown with a robotic arm, not
shown, on a chuck 8 of a retaining system 16 that can be rotated and adjusted in height in a
Z-direction and is orierifeel eensteircsrehstvé thy Brgicenkerarrageaddurrd e r @B B SiHg°Faild down and

laced . .
P particular aligned with or above the surface, the evenness of the coating result is further

enhanced, since the coating material is distributed uniformly on the surface or the coating
surface after the exit from the nozzle system, in particular in the edge area of the wafer.

In addition, it is advantageously provided that the ring can be adjusted by an X-Y
adjustment system in an X-Y plane relative to the wafer that runs parallel to the retaining
surface. By this measure according to the invention, it is made possible fo concentrically
orient the ring relative to the wafer that is fixed in particular on the retaining system.

As an alternative, the ring is fixed in the device in an X-Y direction, which runs
orthogonally to the Z direction; i.e., it thus has only one degree of freedom in the 7,
direction. In this embodiment, the concentric orientation of the wafer to the ring is
implemented when the wafer is retained on the retaining surface by the wafer being
applied concentrically to the ring or the gap between the wafer and the ring being
adjusted as uniformly as possible. The orientation of the wafer to the ring can be done by
optical detection means or in other ways known in the prior art.

According to another advantageous embodiment of the invention, it is provided
that the ring can be adjusted relative to the wafer by a Z-adjustment system in the Z-
direction directed orthogonally to the retaining surface and sliding-guided in particular in

the X-Y adjustment system in the Z-direction. By this measure according to the



5 on the retaining system. The rotation of the retaining system 16 is carried out by a shaft 9 with a
shaft drive, not shown. The wafer 2 is laid down on the chuck 8 in such a way that its surface 20
has the side facing away from the chuck 8 pointing toward a nozzle system 10 in the Z-direction.

The nozzle system 10 can be moved along the surface 20 in an X-Y plane that runs crosswise to the
Z-direction to coat the entire surface 20 evenly with,a coating substance. The coating substance is, for
example, photoresist. A coating space 11, in which the coating of the wafer 2 takes place, is formed
by a housing wall 5 of the coating device 1. The shaft 9 passes through the center of a bottom 5b of
the housing wall5/eatHE REPSTAIRG S &l B B P B RGISEI RS RIEEESR ™ On the side
periphery 2a of the waler, 2. (e e oan be.auanged Dauanangshetanaside geriphery 41 of the
L-shaped ring 4 in cross-section Is arranged In such a way that the inside periphery 4i faces the side
periphery 2a of theyafer 2. The ring 4 completely surrounds the wafer 2 on its side periphery 2a,
namely with its outer leg 12. An inner leg 13 of the ring that points from the outer leg 12 in the direction
of the retaining systenB# hirvitiachrg isctiobe anentivd Withine ctivicesudrrisabyepreieabitle periphery 2a in

the direction of the center of the wafer and forms a ring opening 4r, through which, i.a,, the chuck 8
runs.  The ringfSpERmEAKiSTRIHb %9’%t‘i?1§?6@/?fr‘i’éﬂ¥tﬁ‘fﬁaé%°ﬁe8?‘!.‘1%6%6“3‘:&08@%gure 2).

The ring 4 is fixed in the K. and Y-directions, i.e.in anaXsY, PN RY 285 g, by a fixing ring 3
projecting upwart' ef???)arﬁrtk?é{a)%???ﬁg’lsn% lé k;ggf%ig}gf%gg by attﬁia{():hmen&tL ofithe fixing ringe 3 to the inside ring

surface 14 in the X-Y-QirecHiag afantacddie diogixing & araioedhe X fising:6iranbeistributed on the
periphery of the ring 4 at at least three points, i.e., not designed to have a closed periphery. The fact
that the X-Y fixingubtoative gid dndrobeupie v degreesdidéelionsd Arenehx safgovndifattions, i.e., in
the X-Y plane, is decisive.

upper ring surface of the ring, directed in the Z-direction.

Other advantages, features, and details of the invention will emerge from the

subsequent description of preferred embodiments as well as based on the drawings.

Here:
Figure 1 shows a diagrammatic, cutaway side view of the device according
1o the invention, and
Figwre 2 shows a diagrammatic view of a ring according to the invention.

In Figure 1, the coating device 1 according to the invention is shown in an
embodiment, whereby a cutaway on the left edge of a wafer 2, which is of decisive
importance for this invention, is shown enlarged.

The wafer 2 is 1aid down with a robotic arm, not shown, on a chuck 8 of a
retaining system 16 that can be rotated and adjusted in height in a Z-direction and 1s

oriented centered relative to a circular ring 4 during or after being laid down and placed



In addition, a vacuum system 15, which is used for fixing the wafer 2 to the X-Y fixing 6, is provided in
the fixing ring 3. For height adjustment of the ring 4, a Z-adjustment system 7 is provided in the
form of several pins 17 arranged on the periphery of the ring 4 and movable in the Z-direction, pins
which rest on the lower side 4u of the ring 4 facing away from the upper ring surface 40. The pins 17
can be moved synchronously in the Z-direction by tgwe Z-adjustment system 7 to keep the ring 4 from
tilting on the fixing ring 3.  The pins 17 run into the guide openings 18 of the X-Y fixing 6, so that the
X-Y fixing 6 simultaneously also fixes the pins 17 in the X- and Y-directions. The diameter of the
ring 4 on the insRAENEEFHABE ST af GRolReT (A BTt PR N e O AURE &8Theriphery 2a, so
that a gap H can btg a(ﬂa %d betY\/S%g@ﬂthe inside periphery 4i and the side periphery 2a. By a

thickness d of the wafer 1é’lﬂr’lémmeasu'rabIe or known by the coating device 1 and at the same time a

height t of the inside periphgy #iging sResificdnibesunpairing.sutipeesde.carn ags griented to the
surface 20 in such a way that the upper ring surface 4o rises above the surface 20 or is aligned with

the latter in the X filkameaway fidnetseduengedditthstcratngavith Yrewddtingddvicectioaccording to the
embodiment of Figure 1 is as follows: 7 Inserting a ring 4 with an inside periphery 4i matched to the

wafer 2 to be coated, PREGIAGhE ¥5aTSP 92 ietme EAaRBIARGHFGHHE Wafel Passi@ntrically to the ring
4 so that an equidistant gap,H bemicen e walsh 2,30 SISing 4.Jnpariisianle side periphery 2a
and the inside periphery 41, prevalls,
substance. The coating substance is, for example, photoresist.
A coating space 11, in which the coating of the wafer 2 takes place, is formed by a
housing wall 5 of the coating device 1. The shaft 9 passes through the center of a bottom
5b of the housing wall 5, and the retaining system 16 can be moved in the Z-direction.
On the side periphery 2a of the wafer 2, the ring 4 can be arranged in such a way
that an inside periphery 4i of the L-shaped ring 4 in cross-section is arranged in such a
way that the inside periphery 4i faces the side periphery 2a ﬁf the wafer 2. The ring 4
completely surrounds the wafer 2 on its side periphery 2a, namely with its outer leg 12.
An inner leg 13 of the ring that points from the outer leg 12 in the direction of the
retaining system 16 in the X-direction and the Y-direction extends over the side periphery
2a in the direction of the center of the wafer and forms a ring opening 4r, through which,
i.a., the chuck 8 runs,
The ring opening 4r is formed by an inside ring surface 14 of the ring 4 (see
Figure 2).
The ting 4 is fixed in the X- and Y-directions, i.e., in an X-Y plane by an X-Y
fixing 6, by a fixing ring 3 projecting upward from the X-Y fixing 6 being fixed by

attachment of the fixing ring 3 to the inside ring surface 14 in the X-Y-direction.



Optionally lowering the retaining system 16, so that the wafer 2 comes to rest on the fixing ring 3,
Optionally including fixing the wafer 2, in particular by suctioning off by the vacuum system 15,
Aligning the ring 4 in the Z-direction, so that the upper ring surface 4o is aligned with the surface 20 or
rises above the latter, Coating the surface 20 with the nozzle system 10 with coating material by
systematic separating of the surface 20, Releasing éhe vacuum of the vacuum system 15, and Lifting
the wafer 2 in the Z-direction by the retaining system 16 and lowering the wafer 2 from the chuck 8 by
a robotic arm, not shown. 8 Device for Coatinq[a Wafer List of Reference Symbols 1Coating device
The fixing ring 3 and/or the X-Y fixing 6 can be distributed on the periphery of
the ring 4 at at least three points, i.e., not designed to have a closed periphery. The fact
that the X-Y fixing 6 to the ring 4 occupies two degrees of freedom in the X- and Y-
directions, i.e., in the X-Y plane, is decisive.
In addition, a vacuum system 15, which is used for fixing the wafer 2 to the X-Y
fixing 6, is provided in the fixing ring 3.
For height adjustment of the ring 4, a Z-adjustment system 7 is provided in the
form of several pins 17 arranged on the periphery of the ring 4 and movable in the Z-
direction, pins which rest on the lower side 4u of the ring 4 facing away from the upper
ring surface 40. The pins 17 can be moved synchronously in the Z-direction by the Z-
adjustment system 7 to keep the ring 4 from tilting on the fixing ring 3.
The pins 17 run into the guide openings 18 of the X-Y fixing 6, so that the X-Y
fixing 6 simultaneously also fixes the pins 17 in the X- and Y-directions.
The diameter of the ring 4 on the inside periphery 41 is larger than the diameter of
the wafer 2 on the side periphery 2a, so that a gap H can be adjusted between the inside
periphery 41 and the side periphery 2a.
By a thickness d of the wafer 2 being measurable or known by the coating device
1 and at the same time a height t of the inside periphery 4i being specified, the upper ring
surface 40 can be oriented to the surface 20 in such a way that the upper ring surface 4o
rises above the surface 20 or is aligned with the latter in the X-Y plane.

The sequence of the coating with the coating device 1 according to the

embodiment of Figure 1 is as follows:



2Wafer 2oSurface 2aSide periphery 3Fixing ring 4Ring 4ilnside periphery 4oUpper ring surface 4rRing
opening 5Housing wall 5bBottom 6X-Y Fixing

- Inserting a ring 4 with an inside periphery 41 matched to the wafer 2 to be

coated,

- Placing the wafer 2 on the chuck 8,

- Aligning the wafer 2 concentrically to the ring 4, so that an equidistant gap H
hetween the wafer 2 and the ring 4, in particular the side periphery 2a and the
inside periphery 4i, prevails,

- Optionally lowering the retaining system 16, so that the wafer 2 comes to rest
on the fixing ring 3,

- Optionally including fixing the wafer 2, in particular by suctioning off by the
vacuum system 13,

- Aligning the ring 4 in the Z-direction, so that the upper ring surface 4o is
aligned with the surface 20 or rises above the latter,

- Coating the surface 20 with the nozzle system 10 with coating material by
systematic separating of the surface 2o,

- Releasing the vacuum of the vacuum system 15, and

- Lifting the wafer 2 in the Z-direction by the retaining system 16 and lowering

the wafer 2 from the chuck 8 by a robotic arm, not shown.



7Z Adjustment system 8Chuck 9Shaft 10Nozzle system 11Coating space 120uter leg 13Inner leg
14Inside ring surface 15Vacuum system 16Retaining system 17Pins

Device for Coating a Wafer

List of Reference Symbols

1 Coating device
2 Wafer
20 Surface
2a Side periphery
3 Fixing ring
4 Ring
4 Inside periphery
4o Upper ring surface
4r Ring opening
5 Hougsing wall
5h Bottom
6 X-Y Fixing
7 Z Adjustment system
8 Chuck
9 Shaft
10 Nozzle system
11 Coating space
12 Quter leg
13 Inmer leg
14 Inside ring surface
15 Vacuum system
16 Retaining system
17 Pins
18 Guide openings
19 Retaining surface
H Gap
t Height

d Thickness



18Guide openings 19Retaining surface Gap Height Thickness 9 Device for Coating a Wafer Claims L

Device for coating a surface (20) of a wafer (2) With a retaining system (16) for placing the wafer (2)
on a retaining surface (19), and

Device for Coating a Wafer
Claims

1. Device for coating a surface (20) of a wafer (2)
- With a retaining system (16) for placing the wafer (2) on a retaining surface
(19), and
- Anozzle system (10) for coating the wafer (2) in a Z-direction, characterized
in that
on a side periphery (2a) of the wafer (2), a ring (4) that surrounds the wafer (2) with an
inside periphery {(41) can be arranged for expanding a coating surface when coating the
wafer (2).

2. Device according to Claim 1, wherein the ring (4), L-shaped in particular in
cross-section, can be arranged concentrically to the wafer (2}, in particuiar with a gap H
between the inside periphery (41) and the side periphery (2a) of between 100 pm and
2,000 pwm, preferably between 100 pm and 500 um.

3. Device according to one of the preceding claims, wherein an upper ring
surface (40) of the especially axisymmetrical ring (4) can be arranged above the retaining
surface (19), in particular aligned with or above the surface (20).

4, Device according to one of the preceding claims, wherein the ring can be
adjusted by an X-Y adjustment system in an X-Y plane that runs parallel to the retaining

surface relative to the wafer (2).



A nozzle system (10) for coating the wafer (2) in a Z-direction, characterized in that on a side periphery
(2a) of the wafer (2), a ring (4) that surrounds the wafer (2) with an inside periphery (4i) can be
arranged for expanding a coating surface when coating the wafer (2). 2. Device according to
Claim 1, wherein the ring (4), L-shaped in particular in cross-section, can be arranged concentrically to
the wafer (2), in particular with a gap H between the inside periphery (4i) and the side periphery (2a) of
between 100 um and 2,000 p.m, preferably betweel’ 100 um and 500 um. 3. Device according to
one of the preceding claims, wherein an upper ring surface (40) of the especially axisymmetrical ring
(4) can be arranged aliove:the setaifigdgosurfattaq pB)eitnpaktioslarhatigméd wiglidoradeve the surface
(20). 4. Device according to one of the preceding claims, wherein the ring can be adjusted by an

X-Y adjustment &6t iR afr v e e sea (Ondidiafaiisd merimidhedimcd vemiRle to the wafer
(2). 10 5. Device according to one of receding claims, wherein the ring (4).can be adjusted
by a Z-adjustme?‘ﬁS{se)%fgr%e( )(‘I@s%lc m%%w%gjé? m‘““gg?t%ﬁ%?%ﬁff %g%-%%aaj%éfr%aelﬁlt %ﬁtgr% in the
Z-direction, in thg &-dirgctiangliregteehorthogonally to the retaining surface (19) relative to the wafer
(2). 6. Device according to one of the preceding claims, wherein the ring (4) can be arranged
without contact on the &vaberi¢2 jeinrpiagticulard $semticiiine glaidistarhtiivntte @helive ctiobeand/or
orthogonal to the peripheral direction of the wafer. 7. Device according to one of the preceding

claims, wherein BEMAE T SBES ALk SaTH Sidh reisiraeiie Fogtiii et ials & formed from the
surface (20) and he upner ring a4ifage (4),01 1 Hing. (A inatis difgsted in the Z-direction.

7. Device according fo one of the preceding claims, wherein the ring (4) can be

arranged in such a way that the coating surface is formed from the surface (20) and the

upper ring surface (40) of the ring (4) that is directed in the Z-direction.



