
WO 2004/041989 PCT/EP2003/011254  -1 Semiconductor
surface treatment and mixture used  therein  Technical
Field 5 The present invention relates to a surface
treatment composition and a  method for treating the
surface of a substrate using the same. More particu-
larly, the present invention relates to a surface
treatment composition com- prising a liquid medium as
a main component, which prevents a substrate  surface
from being contaminated with metal impurities from the
surface 10 treatment composition and stably provides
an extremely clean substrate sur- face, and also
relates to a method fro treating the surface of a
substrate by  using the same. Background Art  15
Further miniaturization by rapid ultra high
integration of LSI (large-scale inte- gration) the wet
cleaning process is strongly required to improve its
perform- ance and reduce its cost. There is an
important need for strict contamination  control,
because trace impurities have detrimental effects on
the properties 20 and can severely degrade yield of
devices. Many new ideas were explored in  concept of
reducing the cleaning process cost, processing time,
promote en- vironmental responsibility, reducing
chemicals and waste handling. A standard wet cleaning
sequence have been widely used based on RCA  cleaning
method (RCA Rev. 31, p. 187, 1970 [1]). The standard
RCA was  25 designed to remove particulates as well as
organic and metallic impurities from silicon surfaces.
The chemistry used in this cleaning sequence is a
combination of two different chemistries: SC-1 and
SC-2 (Standard Clean I  and 2). The first cleaning
step, SC-1 (also called APM), is comprised of am-
monium hydroxide, hydrogen peroxide and DI water.
Particles and remaining 30 organics are removed by
oxidative dissolution. In a second step, SC-2 (also
called HPM); a mixture of hydrochloric acid, hydrogen
peroxide and DI water  is used to remove any residual
metals from the semiconductor surface. So theorie,
while many drawbacks of each RCA-step during cleaning
treat- 35 ment occurs ([Handbook of semiconductor
wafer cleaning technology, (W.  



Kern, ed.) p-3-56 (1993) [2]; Mat. Res. Soc. Symp.
Proc. Vol. 477 (1997) [3]; WO 2004/041989
PCT/EP2003/011254  -2 J. Electrochem. Soc. Vol. 141
(10), p. 139 (1994) [4]). Most of the cleaning
solution exhibit good efficiency just for one type of
contaminant. So a further  major problem results
(often) in re-contamination on silicon substrates
under  mentioned chemistries. Hiratsuka et at. showed
pH dependence of metal 5 deposition onto silicon
substrates. Especially Fe, Zn and Al get easily depos-
ited as hydroxides in alkali solutions (Ultra Clean
Technology, Vol.3 (3), p.  258 (1993) [5]). Decreasing
of silicon surfaces roughness by micromasking in
aqueous peroxide solution shows another problem ([2];
J. Electrochem. Soc.  147 (2), p. 736, 2000 [6]). 10
In order to avoid these problems, various cleaning
modifications have been  employed different in
treating chemicals, temperature, etc. to increase bath
lifetime and efficiency. For example, Heyns et at.
proposed a cleaning recipe  without ammonia or
hydrochloric acid (Mater. Res. Soc. Symp. Proc., p. 35
15 (1993) [7]). Different approaches use ozone and /
or HF based cleanings with  /without megasonics to
improve cleaning procedure: European Patent Nos.
EPO,994,505A2 [8] and 0,982,765A2 [9]; Solid State
Technology (July), p.  109 (1995) [10]; J.
Electrochem. Soc. 148 (3), p. 118 (2001) [11]; J.
Electro- chem. Soc. 148 (5), p. 241 (2001) [12]; Mat.
Res. Soc. Symp. Proc. Vol. 477,  20 p. 35 (1997) [13].
Injection of complexing or chelating agents could
simplified the total cleaning  procedure The
efficiency of chelating agents in preventing metals
from ad- hering onto silicon surfaces in cleaning
solutions has been shown in a num- ber of patents and
literatur, e.g., European Patent Nos. EP1047121A1
[14], 25 EP0496605B1 [15], EP0986096A2 [16],
EP1091395A1 [17], EP931038418  [18], EP652283A1 [19],
U.S.Patent Nos. US5962384 [20], US5290361 [21],
US5837667 [22], Japanese Patent Unexamined Puplication
No. 50147284  [23]; J. Electrochem. Soc. 148 (6), p.
315 (2001) [24], Solid State Phenom- ena Vols. 76-77,
p. 119 (2001) [25]; Proc. Electrochem. Soc. 99-36, p.
114  30 (2000) [26], Solid State Phenomena Vols.
65-66, p. 23 (1999) [27]. The above references
disclose the use of many complexing agents such as  



EDTA, CDTA (acetic acid compounds), alkanolamine (e.g.
TEA), specific  compounds having phosphonic acid or
hydroxam groups (e.g. Dequest 2060, 35 cTRAMP,
Desferal), alkylammonium hydroxids (e.g. TMAH) or
phenols (cate- chol, Tiron). WO 2004/041989
PCT/EP2003/011254  -3 Laboratories explore/attempt to
design chelating agents capable of complex- ing multi
charged metal ions (e.g. Fe, Ca, Zn, Ni, Al) in
cleaning solutions and  acting as stabilizer for H202
and / or SC-1. Another important object of the
chelating agent should be the removal of metallic
contaminats on silicon sub 5 strates. Most of the
additives are less able to work in multiple functions
or  present no sufficient complex-stability during
cleaning treatment. Therefore  many complexing agents
are not applicable in industrial cleaning process.
For example, EDTA is not significantly active in the
SC-1 solution in compari- son to the mentioned
phosphonic acid compounds because of its decompo 10
sition under elevated temperatur treatment. APM
solutions containing phos- phonic acid groups show
less efficiency in removing Al from the silicon sur-
face. Also the stability constant of Al-chelate (EDTA)
complex at SC-1 treat- ment (pH 9-10) is by far lower
than that of other metals. Dequest 2060 and  .cTRAMP
exhibit good complexing behaviour, especially for Fe
(Zn and Cu), 15 during 10 minutes cleaning steps.
Saloniemi et al. (VTT Electronics) and U.S.  Patent
US5962384 [28] support good results of CDTA in
suppressing H202  decomposition in diluted APM
solution and decreasing metal deposition on
Si-substrates except of aluminum. Also good results
using at least two che- lating agents in preventing
metal deposition on Si-substrates are stated by  20
Morinaga et al. in U.S Patent US6,228,823B1 [29] and
[3]. Aims of the Invention It is therefore an object
of the present invention to improve the stability of
above mentioned cleaning solution containing aqueous
hydrogen peroxide  25 and ammonia (APM) at normal
temperature and especially at elevated tem perature. A
further object of the present invention is to provide
a cleaning  solution which is free of phosphate
compounds Still another aim of the invention is to
present a modified cleaning method  30 which can
effectively be used as a single step alkaline cleaning
methode for  



silicon surfaces. Disclosure of the invention The
present invention relates to a cleaning solution,
which is capable to re- move move and inhibiting metal
contaminations from a surface of a semiconductor
substrate. Also, it relates to a cleaning solution,
which shows inhibiting prop WO 2004/041989
PCT/EP2003/011254  -4 erties against new metal
contamination on said surfaces during the cleaning
process. As a result of experiments a recipe and a
cleaning mixture is developed for  5 preventing metal
impurities from being deposited onto silicon surfaces.
In  special it has been found that the addition of a
chelating agent makes it pos-.  sible to prepare said
cleaning mixtures free of phosphor containing com-
pounds. The present invention further includes a
cleaning solution capable to remove  10 metal
contamination from surfaces of semiconductor
substrates. A third advantageous feature of the
present invention is a considerable im- provement of
the stability of the above mentioned cleaning
solutions con- taining aqueous hydrogen peroxide and
ammonia (APM). 15 The selected chelating agents may be
added to the cleaning solution directly  before use,
but a preferred object of the present invention is an
all-in-one  cleaning solution, which is capable to
remove metal-impurities, able to inhibit  the
deposition of new contaminations and to stabilize the
cleaning solution 20 using optimum treating conditions
and especially a chelating agent. A further object of
the present invention is a chelating agent used to
trap  metal impurities in the cleaning solution as
stable water-complexes which  does not consist of
specific groups containing critical elements,
especially  25 phosphorus. In summary, the present
invention provides a cleaning solution containing
aqueous hydrogen peroxide stabilised against
decomposition. Said cleaning  solution comprises a
mixture of ammonia, hydrogen peroxide, DI-water and
at least one chelating agent. 30 



In a further embodiment of the present invention said
complexing agents are  used as metal deposition
preventive and stabilising compounds. These com-
pounds are 2,
2-Bis-(hydroxyethyl)-(iminotris)-(hydroxymethyl)methan
[Bis  Tris] and nitrilotriacetic acid [NTA; CAS
139-13-9; Titrplex I]. Each of them 35 can be added
alone or in combination with the other to the cleaning
composi- tions. WO 2004/041989 PCT/EP2003/011254  -5 A
suitable cleaning composition may contain these
complexing agents in an  amount of less than 4000 ppm.
Preferably Bis Tris may be added in the  range of 1000
- 3000 ppm and NTA in a range of 100- 2000 ppm, most
preferably Bis Tris is added in a range less than 2000
ppm and NTA in a 5 range less than 500 ppm. The total
weight concentration of said chelating  agents
preferably should be less than 2000 ppm (0,2 w%), but
depending of  the case, it may be necessary to add
more or to support the cleaning solution  during the
cleaning process with additional chelating agent. 10
In general, the cleaning solutions are used at
elevated temperatures. Known  cleaning solutions are
effective at temperatures higher than 60 C. Mixtures
of the present invention advantageously may be used
and are effective at  temperatures in the range of 20
- 80C, especially at normal room tempera- ture. Most
preferably they are used at temperatures in the range
of 40 - 50 15 C. Depending on the process step the
mixtures according to the invention  may be brought
into contact with surfaces to be cleaned for about a
few sec- onds to 60 minutes, preferably for about 15
seconds to 15 minutes, most  preferably for about 30
seconds to 6 minutes. In order to find an optimised
composition for the new cleaning solutions a se- 20
ries of experiments was carried out and the cleaning
performance of chelat- ing agents in SC-1 and SC-2
solutions were tested. l1  Monitoring the
decomposition of H202 forced by metallic additives
exhibits the  efficiency of chelating agents in
cleaning solutions. Bath stability tests were 25
carried out in APM solutions intentionally spiked with
different metals of inter- est (Fe, Ca, Zn, Al, 5ppb)
with / without chelating agent added (Fig. 1). In
further experiments the efficiency of chelating agents
for the inhibition of  



the deposition of metals onto silicon surfaces was
monitored. Si-substrates  30 were pre-cleaned by SC-1
and immersed in above mentioned spiked solu tions. The
metal surface contamination on silicon substrates was
analyzed by  Total Reflection X-Ray Fluorescence
Spectroscopy (TXRF) (Table 1). In addition the removal
efficiency of chelating agent from silicon surfaces in
SC-1 solutions was studied by TXRF. Si-substrate were
pre-contaminated  35 (Fe, Ca, Zn, Al, 1012-1013at/cm2)
and immersed afterwards into SC-1 solu- tions
containing chelating agent (Table 2). WO 2004/041989
PCT/EP2003/011254 -6- The amount of a complexing
agent, which has to be added as a metal depo- sition
preventive, depends on the kind and amount of metal
impurities a liquid  medium contains and of which the
deposition is prevented. Also it depends  on the
cleaning level demanded for a substrate surface. The
total amount to 5 be added in a surface treatment
composition is generally in the maximum  range up to 2
wt %, but usually up to 0.4 wt %. If the above amount
is too  small, the aimed metal deposition preventive
effect of the present invention is  hardly achieved.
On the other hand, if the above amount is too large,
there  cannot be achieved any further effect and there
is a fear that the complexing 10 agent as a metal
deposition preventive tends to be unfavourably
deposited  on a substrate surface. Using Bis Tris and
NTA the latter never has been  found. Examples of a
liquid medium used as the main component for a surface
15 treatment composition of the present invention
include generally highly puri- fied water,
electrolyzed ionic water, an organic solvent or an
aqueous solution  having an acid, an alkali an
oxidizing agent, a reducing agent, a surfactant or
the like dissolved, or their mixture solutions.
Particularly when an alkaline  aqueous solution or a
dilute hydrofluoric acid solution is used for cleaning
or 20 etching a semiconductor substrate, metal
impurities in the solution are very  easily deposited
on a substrate surface, and therefore in such cases it
is  preferable to use these solutions by adding a
complexing agent in accor- dance with the present
invention. In the present invention, the alkaline
aqueous solution having a pH value of  25 higher than
7. Examples of an alkaline component in this aqueous
solution  



are not especially limited, but typically include
ammonia. Also other usable  examples include ammonium
hydrogen carbonate, or quaternary ammonium  salt
hydroxides such as tetramethylammonium hydroxide
(TMAM), and tri- methyl-2-hydroxyethylammonium
hydroxide, and the like. These compounds 30 may be
added as such or in a mixture of two or more, and the
total concen- tration of the total solution of surface
treament composition may be adjusted  to 0,001 to 30
wt%. Most preferably ammonia is used. According to the
in- vention preferably it's concentration is adjusted
in the range of 0,01 to 10 wt  %, more preferable in
the range of 0,1 to 8 wt % and most preferably in the
35 range of 0,2 to 4wt%. WO 2004/041989
PCT/EP2003/011254  -7 Also, alkali electrolyzed ionic
water obtained by electrolysis of water is pref-
erably used. Further, to such an alkaline aqueous
solution, hydrogen perox- ide as an oxidizing agent is
added. 5 In a cleaning step of semiconductor wafer,
when cleaning bare silicon (having  no oxidized film),
it is possible to control etching or surface
roughening of the  wafer by incorporating an oxidizing
agent. In case of hydrogen peroxide the  concentration
is generally adjusted within the concentration range
of from  0,01 to 30 wt%. When an oxidizing agent is
used, the oxidizing agent con 10 centration is
preferably adjusted to from 0,1 wt % to 25 wt %. If
the amount of  oxidizing agent is too large, a
complexing agent will be decomposed, and the
stability of the surface treatment composition tends
to become poor. Particu- larly, when hydrogen peroxide
is used as the oxidizing agent, the hydrogen  peroxide
concentration is preferably in the range from 0,3 wt %
to 22 wt %. 15 In a preferred treating solution the
ratio of the cleaning mixture in view of  water,
hydrogen peroxide, and ammonia is about 20 : 5 : 1 to
about 200: 1  1 (H20 : H202: NH4OH). The method for
blending the complexing agent of the present invention
with a  20 surface treatment composition is not
especially limited. The complexing agent  may be
blended previously with one or more components of the
components  constituting a surface treatment
composition and then these components  may be mixed.
Alternatively, the complexing agent may be blended
with a  mixture solution obtained after mixing the
components. 



25 In case of SC-1 cleaning, surface treatment is
carried out with a composition  of (ammonia + hydrogen
peroxide + water + metal deposition preventive), but
when the surface treatment composition is used for a
long time, ammonia is  evaporated and the metal
deposition preventive is gradually decomposed, 30
thereby degrading the metal deposition preventive
effect. Therefore, when  the evaporated ammonia
content is supplied, the supplement is conducted
preferably with an aqueous ammonia containing a metal
deposition preven- tive in an amount of from 10"' to 5
wt %, preferably from 10-6 to 1 wt %. The  surface
treatment composition of the present invention is used
for surface 35 treatment operations including
cleaning, etching, polishing, film-forming and  the
like, for substrates such as semiconductor, metal,
glass, ceramics, plas WO 2004/041989 PCT/EP2003/011254
-8 tic, magnetic material, superconductor and the
like, the metal impurity con- tamination of which
becomes troublesome. The present invention is prefera-
bly applied particularly to cleaning or etching of a
semiconductor substrate,  the surface of which is
demanded to be highly clean. Among the cleaning op 5
erations of semiconductor substrate, when the present
invention is applied  particularly to alkali cleaning
with a cleaning solution comprising (ammonia,
hydrogen peroxide and water), the problem of said
cleaning method, I. e. the  problem of metal impurity
deposition on a substrate can be solved, and by  this
cleaning, there can be satisfactorily provided a
highly clean substrate 10 surface without being
contaminated with particles, organic materials and
metals. The reason why the surface treatment
composition of the present invention  achieves a very
satisfactory effect of preventing deposition of metal
impuri- 15 ties, is not cleared up to now. When the
surface treatment composition of the present invention
is used as a  cleaning solution for cleaning a
substrate, a method of bringing the cleaning  solution
directly into contact with the substrate is employed.
Examples of  such a cleaning method includes dipping
type cleaning wherein a substrate is 20 dipped in the
cleaning solution in a cleaning tank, spraying type
cleaning  wherein the cleaning solution is sprayed on
a substrate, spinning type clean- 



ing wherein the cleaning solution is dropped on a
substrate rotated at a high  speed, and the like. In
the present invention, among the above-mentioned
cleaning methods, it depends on the object which
method is suitable and 25 therefore is employed; but
the dipping type cleaning method is preferred. The
cleaning is carried out for a suitable time,
preferably from some seconds to  15 minutes. If the
cleaning time is too short, the cleaning effect is not
satis- factory. On the other hand, if the cleaning
time is too long, it is meaningless  since the
throughput becomes poor and the cleaning effect is not
raised any  30 further. As already mentioned,
advantageously the cleaning may carried out at nor-
mal temperature, but it may be carried out at an
elevated temperature in or- der to improve the
cleaning effect. Also, the cleaning may be carried out
in 35 combination with a cleaning method employing a
physical force. Examples for WO 2004/041989
PCT/EP2003/011254  -9 the cleaning method employing a
physical force include ultrasonic cleaning,
mechanical cleaning employing a cleaning brush, and
the like. In the present invention, in the preparation
of a surface treatment composi- 5 tion, a complexing
agent sometimes may become a metal contamination
source. An ordinary reagent for the complexing agent
may contain metal im- purities such as Fe in an amount
of from several to several thousands ppm.  These metal
impurities may be present as stable complexes with the
com- plexing agent at the initial stage, but when the
complexing agent is used as a 10 surface treatment
solution for a long time, the complexing agent may be
de- composed and metals may be set free and may be
deposited on the sub- strate surface. Therefore, long
time experiments were proceeded using  cleaning
solutions according to the present invention in order
to estimate the  deposition of metals like Fe, al, Ca
or Al. 15 These Experiments have shown that a metal
deposition preventive effect on  a substrate surface
was maintained even after a surface treatment solution
was allowed to stand at elevated temperature for a
long time, whereas con- ventional compositions led to
an increased deposition amount of metal during  20
this experiments. Industrial applicability 



The surface treatment composition of the present
invention containing spe- cific complexing agents,
this means Bis Tris and/or NTA, as metal deposition
25 preventives, prevent a substrate surface from being
contaminated with metal impurities such as Fe, Al, Zn
and Ca from the surface treatment composition,  and
stably provides an extremely clean substrate surface.
Additionally, the  addition of these Bis Tris and/or
NTA increases the life-time of surface  treatment
composition decisively. 30 Particularly, when the
present invention is applied to alkali cleaning of a
semiconductor substrate represented by "ammonia +
hydrogen peroxide +  water" cleaning, this means the
addition of BisTris or NTA alone or both in
combination as described above, a conventional problem
of this cleaning is  solved, and a highly clean
substrate surface can be provided by this cleaning 35
without being contaminated with particles, organic
materials and metals.  Thus, conventionally employed
acid cleaning such as "hydrochloric acid + WO
2004/041989 PCT/EP2003/011254  -10 hydrogen peroxide +
water" cleaning conducted after this cleaning can be
omitted, and it is therefore possible to largely
reduce the cleaning cost, a  clean room cost including
an exhauster equipment and the like, thus being
largely advantageous in industrial production of
semiconductor integrated cir- 5 cuits. Now, the
present invention will be described in further detail
with reference to  Examples. However, it should be
understood that the present invention is not  limited
to such specific Examples within the scope of the
subject matter of the  10 present invention. Examples
15 Example I The bathstability of SC-1 solution
containing complexant was tested. Moni- toring of the
decomposition of H202 forced by metallic additives
exhibit the  efficiency of chelating agents in
cleaning solutions. Bath stability tests were  carried
out in SC-1 (APM) solutions with two different ratios
of volume ( 20 NH4OH 28% I H202 31% I DI-H20,1-5-20
and 1-1-200). The SC-1 cleaning  solutions
intentionally spiked with 5ppb of Fe or multi element
standard  (Fe+Zn+Ca+Al, each element 5ppb) are used at
a temperature of 70-75C for  



about 60 minutes. The initial concentration of the
chelating agent was  25 0,195w% (Fig. 1). Example 2 In
further experiments the efficiency of chelating agents
to inhibit the deposi- 30 tion of metals onto silicon
surfaces was monitored. Si-substrates were pre- cleand
by SC-1 (1-5-20, 70-75C, 10 minutes) and immersed in
above men- tioned spiked solutions for 10 minutes
(1-5-20, 70-75C). The contamination  solution spiked
with different amounts of Fe (1-100ppb) was carried
out with- out stirring. In additon the substrates were
rinsed with DI-water (5 minutes) 35 and subsequently
blown dry with N2. The initial concentration of the
chelating  agent was 0,195w%. Metal surface
contamination on silicon substrates was WO 2004/041989
PCT/EP2003/011254  -11 analyzed by Total Reflection
X-Ray Fluorescence Spectroscopy (TXRF) (Ta- ble 1).
Efficiency of Bis Tris to inhibit the deposition of
metals onto silicon surfaces  5 Bis Tris Fe in APM b
[ppm] 1 5 10 50 100  Ref., [0] 2.8 20 35 44 36  After
APM, [1950] 1.5 1 <1 3 5  Cleaning factor 1.9 20 35 14
7  surface conc. [1012 at/cm2] by TXRF 10 Tab, 1:
Adsorption studies of Fe on silicon surfaces in APM
(1-5-20)  containing Bis Tris; 70-75C, 10min. (Ref.:
surface conc. without  Bis Tris ) Example 3 In
addition the removal efficiency of chelating agent
from silicon surfaces in  15 SC-1 solution was studied
by TXRF. Si-substrate were pre-contaminated un- der
SC-1 condition (1-5-20, 70-75C, 10 minutes) containing
different  amounts of Fe (5ppb, 50ppb). The
contaminated substrates were immersed  afterwards into
SC-1 solution (1-5-20, 70-75C,10 minutes) containing a
chelating agent. The initial concentration of the
chelating agent was 0,195w%  20 (Table 2). 



Concentration of Fe on silicon surfaces in SC-1 Bis
Tris [ppm] Fe on Si-Substrat 10 at/cm 25 5ppb in SC-1
50 b in SC-1  before SC-1 after SC-1 before SC-1 after
SC-1  1950 -14 -1 -27 _DL*  Removal factor -14 _27-54*
*DL, Detection Limit (5x10" at/cm2) of Tab. 2: Removal
efficiency of chelating Bis Tris; 70 - 75C, 10 min.
30 35 WO 2004/041989 PCT/EP2003/011254  -12 CLAIMS  1.
A cleaning solution for surface treatment operations
in which metal impu- rity contamination becomes
troublesome comprising an alkaline com 5 pound,
hydrogen peroxide, water and
2,2-Bis-(hydroxyethyl)-(iminotris)-
(hydroxymethyl)methan [Bis Tris] and/or
nitrilotriacetic acid [NTA; CAS  139-13-9; Titrplex I]
as chelating additive(s). 2. A cleaning solution
according to claim 1, characterised in that the
alkaline  compound is chosen from the group consisting
of organic base, ammonia,  10 ammonium hydroxide,
tetramethyl ammonium hydroxide. 3. A cleaning solution
according to claim 1, characterised in that the
alkaline  compound is chosen from the group consisting
of ammonia and ammo- nium hydroxide. 15 4. A cleaning
solution according to claims I to 3, comprising
2,2-Bis-
(hydroxyethyl)-(iminotris)-(hydroxymethyl)methan [Bis
Tris] in an amount  in the range of 1000 to 3000 ppm.
5. A cleaning solution according to claims I to 3,
comprising nitrilotriacetic  20 acid [NTA; CAS
139-13-9; Titrplex I]in an amount in the range of 100
to  2000 ppm. 6. A cleaning solution according to
claims I to 3, comprising 2,2-Bis-
(hydroxyethyl)-(iminotris)-(hydroxymethyl)methan [Bis
Tris] and nitrilotri- 25 acetic acid [NTA; CAS
139-13-9; Titrplex I] in a total amount less than  



4000 ppm. 7. A cleaning solution according to claims 1
to 3, comprising 2,2-Bis-
(hydroxyethyl)-(iminotris)-(hydroxymethyl)methan [Bis
Tris] and nitrilotri- 30 acetic acid [NTA; CAS
139-13-9; Titrplex I] in a total amount less than
2000 ppm. 8. A method for cleaning semiconductor
substrate(s) comprising the step of  treatment of the
semiconductor substrate(s) with a cleaning solution
ac- cording to one or more claims 1 to 7, and drying
said semiconductor sub- strate(s) strate(s) after
water rinsing. WO 2004/041989 PCT/EP2003/011254  - 13
9. A method of treatment according to claim 8,
characterised in that the  treatment with cleaning
solution is carried out at a temperature the range  of
20 to 80 C. 5 10. A method of treatment according to
claim 8, characterised in that the  treatment with
cleaning solution is carried out at normal room
tempera- tu re. 11.A method of treatment according to
claim 8, characterised in that cleaning  solutions
according to claims 1 to 7 are brought into contact
with surfaces  10 to be cleaned for a few seconds to
60 minutes. 12.A method of treatment according to
claim 8, characterised in that cleaning  solutions
according to claims I to 7 are brought into contact
with surfaces  to be cleaned for about 15 seconds to
15 minutes. 15 13.A method for treatment of
semiconductor substrate(s) according to claims  8 to
12, wherein the semi-conductor substrate(s) is (are)
immersed /  dipped in the cleaning solution (called
dipping type cleaning). 14. Use of cleaning solutions
according to claims I to 7 for for surface treat- 20
ment operations including cleaning, etching,
polishing, film-forming, for the  cleaning of
substrates such as semiconductor, metal, glass,
ceramics,  plastic, magnetic material,
superconductors. 25  30  35 


