WO 03/ 075324 PCT/ EPO3/ 01568 A nethod for the wet treatment of disk-1ike
obj ects The invention relates to a nethod for the wet treatnent of a

defi ned rwgioon7sst4t he main surface of a disk-1ike object pcasposimbgy a
wafer. 5 The reason for the treatnent of a defined section close to the
edge of a disk-1ike obj exnetitgiifoptheWadt &reainiendof dikiclikeadbjests | | be expl ai ned
below in closer detail. A wafer such as a silicon wafer can be provided
with a coating of silicon dioxide on all sides for 10 exanple. For the
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During the tre trrent h I| UId t he disk-1ike object can either be at a
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of the prstastet, |Id’lmm;§lﬂeégor§§ ovide a possibility of treating a defined 35
sectl%n on the surface of a disk-like object. It should al so be possible,
am)ngj" other things, to treat an edge zone of over 2 nm (as neasured from
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' . the edge region of the wafer. During the transport of the wafer the same is touched in a more

or less solid fashion in said edge zone. This can lead to the splintering of layers. Particles are
25  thus produced which may contaminate the wafer surfaces.

The invention is aimed at the treatment of disk-like objects with liquids such as the wet etching

of layers. The surface section of the wafer to be treated is wetted with the treatment liquid and

the layer or impurities to be removed are taken off or a layer is applied in this surface section.
30

During the treatment with liquid the disk-like object can either be at a standstill or rotate (e.g.

about its own axis).

It is therefore the object of the present invention to provide a possibility of treating a defined
35 section on the surface of a disk-like object. It should also be possible, among other things, to
treat an edge zone of over 2 mm (as measured from the outer edge of the disk-like object). If
in this case a region is limited by a circular line outwardly or inwardly, this is still not necessary.
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a polygon. Wen the disk-like object concerns a sem -conductor wafer, said
i mting WOra/otse correspond to the region of the surfacePan/EBas/etses t he
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i n whi ch dofeet, dmtﬁlthéfmsencﬁhu Glﬂ‘érméfrérﬁtﬁ@sécbﬁél@ﬂd 30 0 Application of the
first liquid, so that the same I1s held in the regi on between the mask and

the disk-1ike object; Increasing the distance between the mask and the

di sk-1ike h@fdlfférénéeobé!wééﬁil’%lm IRdids caff@BRwEN Y thetPolc8 TF theesoriborleh dritheit
i qu :%g remai ning on the disk-1ike object; Reduction of the distance between
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second liquid, so that the sanme is held in the region between the nmask and

t he di sk- t; lncreas t he di st nce bet ween the mask and the

di sk-1i kélJ %?gmge{) ér}aﬁ bg qmdgf qgvc}eheggn asyvet et ing, wet cleaning or also an electro-chemical
treatment (galvanic etching, galvanic coating (electroplating)) for example. The surface can
also be treated in a wet chemical fashion by superficial transformation (oxidation).

25
The method comprises the following successive steps:

e The disk-like object is brought close to a mask, with the distance a1 to the mask being
equal to or larger than 0 mm and the mask overlapping with the disk-like object in the
region in which the disk-like object is to be treated;

30 e Application of the first liquid, so that the same is held in the region between the mask

and the disk-like object;
¢ Increasing the distance between the mask and the disk-like object to a distance a2;
e Removal of the residues of the first liquid remaining on the disk-like object;
¢ - Reduction of the distance between the mask and the disk-like object to a distance b1;
35 » Application of the second liquid, so that the same is held in the region between the
mask and the disk-like object;

e Increasing the distance between the mask and the disk-like object to a distance b2;

2
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3
east one and a half times™as large as the distance at or b1 The probability is thus
substantially increased in this manner that a liquid film is destroyed which is held by capillary

forces between the disk-like object and the mask.

25
In a further embaodiment of the.method at least one of the at least two .etching liquids is applied .
to the side averted from the mask, flows about the edge on the circumferential side of the disk-
like object and then penetrates the region between the mask and the disk-like object. In this
way the etching liquid can be distributed evenly on the entire edge of the disk-like object.

30

It is thus also simultaneously possible to at least partly remove at least one layer on the side of
the disk-like object which is averted from the mask.

At least one of the materials of the layer to be removed can consist of the following group:

35 Silicon dioxide (thermal oxide, TEOS (tetraethoxysilane)), silicon nitride, titanium, titanium
nitride, tantalum, tantalum nitride, cobalt, gold, silver, platinum, tungsten, tungsten silicide,
polysilicon, copper, aluminum, 'silicate glass (fluorinated silicate glass, boron silicate glass
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a suspendetdtesduring theienthe treawmant.f rom t he mask. The increase of the speed
conponent of the gas streamacting normally on the surface of the disk-1ike
obj ect can occur in 30 different ways. The gas stream'of a plurality of gas
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t he di skfashioh toltheecarrier. s changed i n such a way that the gas nozzles are
directed in a steeper way towards the surface of the disk-1ike object. 35

I n an enbodi nent of the nethod, the disk-Iike object is held by grasping
el enent s Ioantabieantageots n‘fléth@mtheaiftlrfgl shdowleningef thd eisktiiRBiobigct 6catsMEuch Ahgay

lifting %1(% thg\/\s% Iacr:]eq ?fthé % kqlk bjeclf?acmd (fahe mask is blown against via gas nozzles,
25 namely by providing a respective change of the speed component of the gas stream which
- ~--... acts normally on the.surface of the disk-like object. This leads.to the advantage that the . .
surface of the disk-like object which faces the carrier does not have to be touched. Instead, it
is brought into a suspended state further away from the mask. The increase of the speed
component of the gas stream acting normally on the surface of the disk-like object can occur in
30 different ways. The gas stream of a plurality of gas nozzles directed in an inclined or normal
manner to the surface of the disk-like object is increased or even only activated or the position
of a plurality of gas nozzles directed in an inclined fashion to the surface of the disk-like object
is changed in such a way that the gas nozzles are directed in a steeper way towards the
surface of the disk-like object.
35
In an embodiment of the method, the disk-like object is held by grasping elements on the
circumferential side during the etching treatment. The lifting and lowering of the disk-like object
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during thnezzlesaat ment, grasping nmeans (holding pins) are proposed which
touch the wafer in the region of the flat. Said grasping neans can be

provided with a nobile or rigid arrangenent. The apparatus as described in
fig. 7 cahelentopepiithedingi(nask) authetiaside Bl uspally & ickcienSaid@ircle cbmptibes a 3&dius

(Lot PSR By DB SrE3E 5L AR P i B e 2AED
firs5gasdge region Gl theswafet it &t exicheidh®Vhen the edge of the wafer which comprises a so-
. --.. called flat.is to.be etched. and the edge region in the zone of the flat.is 10 be treated, then the
contour of the mask must be chosen accordingly. When the method is performed notice must
be taken that the wafer is placed on the chuck in such a way that the flat of the wafer comes to
lie in the zone of the flat of the inside contour of the ring. In order to prevent that the wafer
30 twists relative to the ring during the treatment, grasping means (holding pins) are proposed
which touch the wafer in the region of the flat. Said grasping means can be provided with a

mobile or rigid arrangement.

The apparatus as described in fig. 7 can be operated in two substantially different ways. In the
35 first operating mode the outer gas stream G1 and the inner gas stream G2 can be activated
and deactivated separately from each other. If only the first gas stream G1 is activated, the
gas only flows over the region 47. The wafer W is lifted only slightly, thus producing a small



gas only flows over the region 47. The wafer Wis lifted only slightly,
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Figs. 8a to 8d.show possible treatment stages of a wafer (in the cross section) which originally
was applied with a layer 62 on its core 60 (bulk silicon) (fig. 8a). Thereafter, said layer 62 is
removed on the upper side, in the edge region and in the defined region of the lower side of
the wafer close to the edge. A layer 63 (fig. 8b) remains. The uncovered surface is now treated
30  with a second liquid. It is either cleaned or etched for example (etched region 64 in fig. 8c) or a
new layer 67 is applied (fig. 8d).

Figs. 9a to 9e show possible treatment stages of a wafer (in the cross section) where two
layers (70, 72) were originally applied on its core 60 (fig. 9a). Thereafter the first layer 72 is
35 removed on the upper side, in the edge region and in the defined region of the bottom side
close to the edge. The layer 73 (fig. 9b) remains and the layer 70 is uncovered aécordingly.
Now the uncovered surface of layer 70 is treated. It is cleaned, etched or a new layer is



close to the edge. The layer 73 (fig. 9b) remains and the layer 70 is
uncovered accordingly. Now the uncovered surface of layer 70 is treated.
It is cl eapadp7sBeched or a new layer is 6 WO 03/075324 PETTHPO3NGES68
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front and/ otheretahing liquid remains in the capillary-like reglon 15 between the front side of the wafer
and the mask (fig. 2).

25 ¢) The application of liquid is stopped.

d) -The gas volume flow rate is increased to 100 — 300 I/min, thus producing a distance a2 of
0.7 — 1.4 mm of the wafer to the mask. It may be necessary to briefly open the holding pins
(fig. 3). The liquid film between mask 2 and the front side of the wafer is destroyed, as is
illustrated by drops 6.

30 e) The first etching liquid is thrown off with 3000 min™. The portion of the etching liquid which
remains in the capillary between the front side of the wafer and the mask is thus removed
from this regiorn.

f) Optionally, a scouring liquid (e.g. de-ionized water) can be applied on the front and/or rear
side for improving the removal of the residues of the etching liquid. Since the distance

35 between the wafer and the mask is too large, it is not held in between by capillary forces
and can therefore be thfown off easily. The distance necessary for this purpose or the
respective gas volume flow rate can be determined empirically.



side for inproving the renoval of the residues of the etching liquid. Since
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Exammbe 2: o

Example 1:
0 : Layer o
Material of layer to be removed thickness Etching reagent
Silicon dioxide, applied by P-TEOS
1 (plasma-supported chemical vapor 600 nm :
deposition (plasma CVD) of Hydrous solution of 34%
tetraethoxysilane) ' hydrofluoric acid
Plasma-supported applied silicon nitrides :
2 (PE-SiN) 250 nm .
Hydrous solution of 2%
3 | Barrier layer (titanium nitride) 3-5 nm hydrofluoric acid and 66%
nitric acid
- . Hydrous solution of 10%
4 | Thermal silicon dioxide 100 nm hydrofluoric acid
Example 2:
. Layer .
| Material of layer to be removed thickness Etching reagent
1 Copper (PVD layer, galvanic layer) 600 nm 69% nitric acid
- Hydrous solution of 2%
2 | Barrier layer (titanium nitride) 3-5nm hydrofluoric acid and 66%
nitric acid
3 - . Hydrous solution of 10%
Thermal silicon dioxide 100 nm hydrofluoric acid




Material of |layer to be renoved Layer Etching reagent thickness | Copper
(PVD | ayer, galvanic layer) 600 nrn 69% nitric acid Hydrous solution of 2%
2 BarrierwbDagmrssgtitaniumnitride) 3-5 nm hydrofluoric aciPdTaPd3/66%8 nitric
acid 3 Thermal silicon dioxide 100 nm Hydrous sol ution of 10% hydrofl oric
acid 8 WOI4as075324 PCT/ EP03/ 01568 C ains: 1. A nethod for treating
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di sk-1ike like object and the second liquid treats the uncovered surface. Lo

20 - 3. Amethod as claimed in-claim 2, wherein the second liquid etches the uricove‘red“sufface.

4. A method as claimed in claim 3, wherein the second liquid etches the uﬁcovered surface in
such a way that the second layer situated underneath is removed.

5. A method as claimed in claim 1, wherein the distance 52 or b2 is at least one and a half
times as large as the distance a1 or b1.

25 6. A method as claimed in claim 1, wherein at least one of the at least two liquids is applied to

. the side averted from the mask, flows around the circumferential edge of the disk-like .
object and then penetrates the region between the mask and the disk-like object.
7. A method as claimed in claim 2, wherein at least one layer is removéd at least parily on the
side averted from the mask.

30 8. A method as claimed in claim 2, wherein at least one of the materials of a layer consists of
the group comprising silicon dioxide (thermal oxide, TEOS (tetraethoxysilane)), silicon
nitride, titanium, titanium nitride, tantalum, tantalum nitride, cobalt, gold, silver, platinum,
tungsten, tungsten silicide, polysilicon, copper, aluminum, silicate glass (fluorinated silicate
glass, boron silicate glass (BSG), phosphorus boron silicate glass (PBSG), phosphorus

35 silicate glass (PSG), undoped silicate glass (USG)), boron strontium titanate (BST), lead
zirconium titanate (PZT).
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