Description Method for texturing silicon wafers, treatment liquid therefor, and use Field of application and
prior art The invention relates to a method for treating silicon wafers in the production of solar cells
according to the generic clause of claim 1 and to a treatment liquid suitable for this purpose. Furthermore,
the invention relates to the use of a treatment liquid of the invention for carrying out said method. For
example, DE 102007026081 Al discloses the te}gggg_@é%% of silicon wafers in the production of solar cells.
For this purpose, a treatment liquid is applied to the wafer surface, by which means pyramidal protrusions
are formed on the silicon surface. These improve the coupling of light into the silicon wafer and
subsequently into théVetteddel twituidonsdicutanitiiens: dxeatreantdidhielterefoy greldisEhe treatment liquid
can contain isopropanol as added etch inhibitor. Object and its achievement It is an object of the invention

to provide a method as stated above gaR43d$@FplieatiBRYAd wHsUdAble for this purpose, by means of
which problems encountered with the prior art can be obviated and, in particular, quicker and better

treatment, i.€. ﬁ@%@@ﬁl{%ﬁ ?&thg %Cgi%\/gtﬂbd for treating silicon wafers in the production of

solar cells according to the generic clause of claim 1 and to a treatment liquid

suitable for this purpose. Furthermore, the invention relates to the use of a
treatment liquid of the invention for carrying out said method.

For example, DE 102007026081 A1 discloses the texturization of silicon wafers in
the production of solar cells. For this purpose, a treatment liquid is applied to the
wafer surface, by which means pyramidal protrusions are formed on the silicon
surface. These improve the coupling of light into the silicon wafer and
subsequently into the solar cell with concomitant improvement of their energy
yield. The treatment liquid can contain isopropanol as added etch inhibitor.

Object and its achievement

It is an object of the invention to provide a method as stated above and also a
treatment liquid suitable for this purpose, by means of which problems
encountered with the prior art can be obviated and, in particular, quicker and

better treatment, i.e. texturization, can be achieved.

This object is achieved by a method having the features defined in Claim 1, a
treatment liquid having the features defined in Claim 5, and the use having the
features defined in Claim 8. Advantageous and preferred embodiments of the
invention are subject matter of the other claims and are explained below in greater
detail. The wording of the claims refers expressly to the contents of the
description.

The treatment liquid, which is advantageously an alkaline treatment liquid,
contains an additive. This additive can be an added etch inhibitor and is according
to the invention an ethyl hexanol or cyclohexanol. The two additives can

advantageously be used as mutual alternatives, but in some circumstances they



This object is achieved by a method having the features defined in Claim 1, a treatment liquid having the
features defined in Claim 5, and the use having the features defined in Claim 8. Advantageous and
preferred embodiments of the invention are subject matter of the other claims and are explained below in
greater detail. The wording of the claims refers expressly to the contents of the description. The treatment

liquid, which is,afvaatagegushiPiogkmine Hratarahiguud oﬁﬁﬁ@@%ﬁs@aﬁéi%an%gﬁ fdglive can be an

added etch inhibitor and is according to the invention an ethyl hexanol or cyclohexanol. The two additives

can advantagdtREN Y (ied sRsidttuR htetddtifeal Bufeasyhd SiRilRighaildlirepontantbe used both

together. The adlvabtpessHidhase spaedicatsbitvesinshmy eaieriohlitichresislasiie etfaa, that by
reason of their hi krl]erhbozinqqeq%oints it, will tﬁ(gossible, in ff\further embodiment of the invention, to carry
out the metho&ta a'ﬂlg% ¥ E)aé\"é?u Ahd E‘P{@ﬁ/\ﬁ%sﬁ%&ible. By reason of the fact that the boiling
point of ethyl hexanol is 182 C and that of cyclohexanol is 161 C, it is clearlﬁossible for the treatment

liquid mixed thBYeiRARAD PletiR dachthahiiedPeing prift el iwh RerAnfgid B tuaRdtibAt & account of
th(e]I low bOi”“%d?@iBh@faﬁ%CiQf il pdprqadgi@v@aﬁﬁmaﬁabh@, fbfeméif@ﬁe@ifﬁ@ﬁtﬁﬂl&ﬁl@ﬂﬁﬁ&@lﬁnisgg‘gnt, in
order not to obtain ur, tisfactory texturjzation results, or t temperature has had to pbe t at or
e lower, T e L e Rl 2 S ool e L R B R takes
_consio!erat_)l)_/ ImgeunWImi_medgvalmibegqgﬁmdeﬂ &2 56ingf H@Iprdmradéitiw. iSSp@plaedqmitives of the
invention, it is FQ!a‘éi@%S%Fﬂ'%F%%ﬁ@%i?;%ﬁ!éﬁ%%@h@qr? BFJUBNE: TRy SXRP'S Ei%[&%sn'u'?ate'y 90 C.

The duration of treatment can then 10 to 15 minutes and advantaaeous y approximately 11

minutes. The $AEYAZRHAB SRS IRTIRSIRIY RIS BE P Rshikarling 3R roa®NBRIAYETd and
subsequently iingeftanhssiabasidnaessedfiediier dRcnal e smbatimenhotéhe ipiaton, the silicon
wafer can bea% itated in thge tfrﬁ)?trglent liquid, ngch Iikewga imé)roves r ccele%aﬁtes te[ﬁt%rization.
Provision may 0 bEHHE P this T fo Pé‘f tiv8Ho elk? to EAEIHAcEHeRIEEN %Qﬂicon wafer
and the treatmdgitihicpnthl. thisng theagdfitivite triedienanvégiing tatbis kibpsirpossilde do teféedtibit an internal
fluid current. texturization at 80 °C or higher, for example at approximately 90 °C. The duration
of treatment can then be from 10 to 15 minutes and advantageously
approximately 11 minutes. The silicon wafers can then be removed from a bath
containing the treatment liquid and subsequently rinsed and dried and processed

further.

In another embodiment of the invention, the silicon wafer can be agitated in the
treatment liquid, which likewise improves or accelerates texturization. Provision
may also be made in this case for relative movement to take place between the
silicon wafer and the treatment liquid , that is to say, for the treatment liquid to be

kept in motion or to exhibit an internal fluid current.

The object of the invention is further achieved by the use of the method of the
invention, more particularly for effecting treatment of silicon wafers in the

production of solar cells.

The treatment liquid of the invention can contain water as a further component in
addition to the additive in the form of ethyl hexanol or cyclohexanol. An additive
can be added in an amount of from 0.3 % to 4 %, by weight, and particularly

advantageously in an amount of from 0.5 to 3%, by weight.



The object of the invention is further achieved by the use of the method of the invention, more particularly
for effecting treatment of silicon wafers in the production of solar cells. The treatment liquid of the

invention can contain water as a further component in addition to the additive in the form of ethyl hexanol
or cyclohexanol. An additive can be added in an amount of from 0.3 % to 4 %, by weight, and particularly

advantageous|y '{ﬂe@%m%rﬂw&m&ﬁ&mﬁ%n@éwﬁwhfheSt 10 LAP AR %Q?’PQGHH%‘H% j the invention,

the treatment liquid can additionally contain KOH. The proportion thereof can be from 1.5 % to 5 %, by
volume, and aB8Y3IRAJEBHSIY RRRY @p%ttﬁ%t@@r?ﬂf\ﬁﬂﬂl R.Iother hde petdht YWHER  AMfe invention is

the use of a tregiraerigipuis ofrthe Mveptivviasihelerrcution of a method, more particularly for execution
of a method such as is described above. These and other features are disclosed in the claims, wherein

the individual fgafires ﬁ%@&é‘%é‘&ﬁ‘ﬂ%&%@&'%@%é’ﬁr{“&%w 0 ¢he Joxrgid FUBRAEMIRANATS iany one

embodiment of the invention and in other fields and can intrinsically form advantageous and patentable
embodiments 'TUPWIQEthFoﬁ}&tW%JH‘é?em Aaifftfod, more particularly for exeoutlon of a

method such as is described above.

These and other features are disclosed in the claims, wherein the individual
features can be achieved singly or multiply in the form of subcombinations in any
one embodiment of the invention and in other fields and can intrinsically form
advantageous and patentable embodiments, for which protection is herein
claimed.

As regards the execution of the process of the invention, reference is likewise
made to DE 102007026081 A1, the relevant subject matter of which is included in
the present description by reference. In said citation, Figs. 1 and 2 illustrate how
such a method can be carried out, and it can accordingly be equally well carried
out with the process parameters and quantities stated herein.



As regards the execution of the process of the invention, reference is likewise made to DE 102007026081
Al, the relevant subject matter of which is included in the present description by reference. In said citation,
Figs. 1 and 2 illustrate how such a method can be carrjed out, and it can accordingly be equally well
carried out with the process parameters and quantities stated herein. 4 Claims 1. A method for the
treatment of silicon wafers for the production of sofag;qells, wherein a treatment liquid is applied to the
surface of the silicon wafers for the purpose of texturization thereof, which treatment liquid contains an

dditive, characteyized in that the treatment liquid contains ethyl h ! loh | as additive. 2.
The meihott accofeiry UMD ARArERITERD L CArt AEARA 4 Eh B GCIOR 8 Rfr tomperature

than conventional m@ﬁbdﬁ/vﬂmermﬂtwimegﬁtsﬂmw Wa_@ryibdtlhe p’rec_&mfmneotﬁfsmar siitlenwhich higher
temperature ranges {fQpa 20, t¢25 &rr ) 'Som?é%BﬁiHﬁHF?r{M&BBfowméﬁe'%&Qrﬁ‘erﬁ- ﬂalﬁdﬂethod

according to claim 1 or claim 2, characterized in that said treatment liquid is applied to the silicon wafer for
a period ranging frorf®RAiR%ItEE BAGHein Gl agierggshificthatyier Eepbnset rifiythaaNe0 minutes to

13 minutes. ethyl hexanol or cyclohexanol as additive.

2. The method according to claim 1, characterized in that said method is
carried out at a higher temperature than conventional methods for
texturization of silicon wafers in the production of solar cells, which higher
temperature ranges from 80 °C to 95 °C, and is more particularly
approximately 90 °C.

3. The method according to claim 1 or claim 2, characterized in that said
treatment liquid is applied to the silicon wafer for a period ranging from 8
minutes to 20 minutes, more particularly for a period ranging from 10

minutes to 13 minutes.

4. The process according to any one of the previous claims, characterized in
that said silicon wafer is agitated in the treatment liquid, i.e., is moved

relatively thereto.

5. A treatment liquid for carrying out the method as defined in any one of the
previous claims, characterized in that it contains, in addition to water, ethyl

hexanol or cyclohexanol as additive.

6. The treatment liquid as defined in claim 5, characterized in that said
additive is added in an amount ranging from 0.3 % to 4 %, by weight, and
preferably from 0.5 % to 3 %, by weight.

7. The treatment liquid as defined in claim 5 or claim 6, characterized in that it
additionally contains KOH, preferably in an amount of from 1.5 % to 5 %,

by volume, and more particularly from 2 % to 3 %, by volume.



4. The process according to any one of the previous claims, characterized in that said silicon wafer is
agitated in the treatment liquid, i.e., is moved relatively thereto. 5. A treatment liquid for carrying out the
method as defined in any one of the previous claims, gharacterized in that it contains, in addition to water,
ethyl hexanol or cyclohexanol as additive. 6. The treatment liquid as defined in claim 5, characterized in

that said additive is afjdleddn 30 2MRURAEARGNIATEE A48, BravBiahk ARCPEsToraRly from 0.5 A,

to 3 %, by weight. 7. The treatment liquid as defined in claim 5 or claim 6, characterized in that it
additionally contains $SHNSRERBRIFNE amerifiast RAYI0520t61818%8 hydbume, and more
particularly from 2 A, to 3 %, by volume. 5 8. The use of a treatment liquid as defined in any one of
claims 5 to 7 for carrying out the method as defined-in-any ene of claims 1 to 4.



