
(19) United States 
US 20010018407A1 

(12) Patent Application Publication (10) Pub. No.: US 2001/0018407 A1 
Kakizawa et al. (43) Pub. Date: Aug. 30, 2001 

(54) CLEANING AGENT 

(75) Inventors: Masahiko Kakizawa, Saitama (JP); 
Osamu Ichikawa, Saitama (JP); Ichiro 
Hayashida, Saitama (JP) 

Correspondence Address: 
ARMSTRONG,WESTERMAN, HATTORI, 
MCLELAND & NAUGHTON, LLP 
1725 K STREET, NW, SUITE 1000 
WASHINGTON, DC 20006 (US) 

(73) Assignee: Wako Pure Chemical Industries, LTD., 
Osaka (JP) 

(21) Appl. No.: 09/789,736 

(22) Filed: Feb. 22, 2001 

Related US. Application Data 

(62) Division of application No. 09/658,926, ?led on Sep. 
11, 2000, Which is a division of application No. 
08/868,891, ?led on Jun. 4, 1997, noW Pat. No. 
6,143,705. 

(30) Foreign Application Priority Data 

Jun. 5, 1996 (JP) ....................................... .. JP8-165353 

Publication Classi?cation 

(51) Int. Cl? ..................................................... .. 0111) 1/00 

(52) Us. 01. ......................... ..510/175; 510/477; 510/480 

(57) ABSTRACT 
Removing particles and metallic contaminants Without cor 
rosing the metalliZed Wirings and Without giving adverse 
effect of planariZation on the semiconductor substrate sur 
face can be effectively achieved by use of a cleaning agent 
Which comprises an organic acid having at least one car 
boXyl group and a compleXing agent having chelating abil 
ity. 
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CLEANING AGENT 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a cleaning agent 
for the semiconductor substrate surface used in production 
steps of semiconductors and LCDs (liquid crystal displays), 
and further relates to a method for cleaning the semicon 
ductor substrate surface by using said cleaning agent. 

[0002] At present, according to the recent trend of high 
integration of LSI, various technologies have been intro 
duced in production steps of semiconductors. Silicon Wafers, 
Which are used for producing semiconductor devices mainly 
applied to production of LSIs, are prepared by cutting out 
from a single crystal of silicon ingot and being subjected to 
production steps of lapping and polishing. For these reasons, 
the surface of thus prepared silicon Wafers are contaminated 
With a large amount of metallic impurities. Furthermore, in 
steps folloWing to these production steps, the silicon Wafers 
surface may have a number of risks of metallic contamina 
tion, because the Wafers are subjected to production steps of 
semiconductor devices such as ion implantation step, metal 
terminal formation step and etc. 

[0003] In the recent years, there have been proposed to 
introduce chemical mechanical polishing (CMP) technolo 
gies for producing the semiconductor devices in accordance 
With the requirement of planariZation of semiconductor 
substrate surface due to the recent trend of multi-level 
metalliZed Wirings. The CMP technology is a method to 
make the surface of silicon Wafers ?atness by using slurry of 
silica or alumina. The objectives of polishing are silicon 
oxide ?lm, Wirings and plugs on the surface. In this case, the 
surface of silicon Wafers is contaminated With silica or 
alumina slurry, metallic impurities containing in the slurries, 
and metallic impurities caused by polished plug or Wiring 
metals. In such a case, a large amount of metallic contami 
nants are Widely spreaded out on the Whole surface of the 
silicon Wafers. 

[0004] When the semiconductor substrate surface is con 
taminated With metallic impurities as mentioned above, the 
electrical properties of semiconductor devices are affected 
for the Worse, and as a result the reliability of semiconductor 
devices Will be loWered. Further, the semiconductor device 
may possibly be destroyed for a large amount of metallic 
contamination. So that it is necessary to remove the metallic 
contaminants from the substrate surface by introducing 
cleaning step after the CMP process. 

[0005] NoWadays, the cleaning step is conducted by a 
method of chemical cleaning, physical cleaning or combi 
nations thereof. Among methods of chemical cleaning, RCA 
cleaning method Which Was developed in 1970’s, is used 
Widely in the art. The solution of RCA cleaning is consisting 
of acid-type cleaning solutions and alkali-type cleaning 
solutions. The acid-type cleaning solution, such as HPM 
(hydrochloric acid-hydrogen peroxide mixed aqueous solu 
tion) and DHF (diluted hydro?uoric acid solution) is used 
for removing the metallic contaminants. On the other hand, 
the alkali type cleaning solution, Which is represented by 
APM (ammonia-hydrogen peroxide mixed aqueous solu 
tion), possesses an excellent ability to remove the particle 
contaminants, but it possesses insuf?cient ability to remove 
the metallic contaminants. 
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[0006] Under such circumstances, for the purpose to 
remove the metallic contaminants, the acid-type cleaning 
solution such as HPM and DHF may inevitably be used. 

[0007] HoWever, the metalliZed Wirings being provided on 
the semiconductor substrate surface may be corroded With 
the cleaning solution, because such an acid-type cleaning 
solution possesses strong ability to dissolve the metals. 

[0008] In order to avoid such corrosion problem of the 
metalliZed Wirings being provided on the semiconductor 
substrate surface, a physical (mechanical) cleaning method 
can be applied. As to the physical cleaning method, there can 
be exempli?ed by a brush-scrubbing method by using high 
speed rotating brush(s); an ice-scrubbing method by using 
jetted out ?ne particles of ice; a method of cleaning by high 
pressure jet stream of ultra-pure Water; and a megasonic 
cleaning method by using ultrasonic Wave and the like. 

[0009] Each one of these physical cleaning methods is 
effective to avoid corrosion problem of the metalliZed Wir 
ings being provided on the semiconductor substrate surface. 
HoWever, the ability for removing metallic contaminants can 
hardly be expected only by use of these physical cleaning 
methods. For this reason, it is proposed to use the physical 
cleaning method in combination With chemical cleaning 
method by using an acid-type cleaning solution. 

[0010] It should be noted that though the ability for 
removing metallic contaminants can be expected by con 
ducting the RCA cleaning method using an inorganic acid, 
such the method has some problems exempli?ed that the 
metalliZed Wirings being provided on the surface may be 
damaged, further the insulation ?lm of silicon oxide being 
provided on the surface may be etched With the inorganic 
acid. 

[0011] Therefore, it is necessary to dilute the concentra 
tion of the inorganic acid as loWer as possible, and to reduce 
the cleaning time as shorter as possible. 

[0012] HoWever, as a result of such considerations, 
adequate effects for cleaning can not be expected. 

[0013] In addition to the above, other method for cleaning 
the semiconductor substrate surface is available, in Which an 
aqueous solution of a monocarboxylic acid in combination 
With a surfactant is used. HoWever, this method is under 
stood that though it is effective to improve the Wettability 
betWeen the aqueous solution and the semiconductor sub 
strate surface by use of the surfactant, this method requires 
the longer time to remove the metallic contaminants, further 
an adequate cleaning ef?ciency can not be expected. 

[0014] Additionally, other method for removing the metal 
lic contaminants such as the one using of citric acid solution 
in combination With a brush-scrubbing cleaning Was 
reported. HoWever, the effect for removing the metallic 
contaminants Was insuf?cient only by use of citric acid 
solution, so that an adequate cleaning effects Was not 
obtained. 

[0015] As explained above, there have not been found yet 
any effective means for removing particles and metallic 
contaminants Without corrosing the metalliZed Wirings and 
Without giving adverse effect of planariZation on the semi 
conductor substrate surface. 
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PROBLEMS TO BE SOLVED BY THE 
INVENTION 

[0016] In consideration of these facts as mentioned above, 
the problems to be solved by the invention is to provide a 
cleaning agent for the semiconductor substrate surface With 
out corrosing the metalliZed Wirings and Without increasing 
micro-roughness on the semiconductor substrate surface, as 
Well as to provide a cleaning method for the semiconductor 
substrate surface by use of said cleaning agent. 

MEANS FOR SOLVING THE PROBLEMS 

[0017] The present invention is established to solve the 
above-mentioned problems and the present invention relates 
to a cleaning agent for the semiconductor substrate surface 
Which comprises an organic acid having at least one car 
boxyl group and a complexing agent having chelating abil 
ity. 
[0018] The present invention further relates to a cleaning 
method for the semiconductor substrate surface, Which com 
prises treating the semiconductor substrate surface With a 
cleaning agent comprising an organic acid having at least 
one carboxyl group and a complexing agent having chelat 
ing ability. 
[0019] The present inventors have made an extensive 
research Work for achieving the above-mentioned object. 

[0020] As a result, the inventors have found that the 
metallic contaminants being adsorbed and adhered on the 
semiconductor substrate surface can easily be removed by 
use of a cleaning agent containing an organic acid having at 
least one carboxyl group and a complexing agent having 
chelating ability, Without corrosing metalliZed Wirings being 
provided on the semiconductor substrate surface and Without 
depreciating the planariZation on the surface thereof Which 
are occurred When a strong acid or strong alkali solution is 
used, and on the basis of these ?nding, the present invention 
has been established. 

[0021] The reason Why the above-mentioned object can be 
achieved by conducting a method of the present invention is 
presumed as folloWs. That is, When the organic acid dis 
solves metal oxides and metal hydroxides, such as Fe and Al, 
even though they are in quite small amounts, said dissolved 
metallic ions may form metal complexes With the complex 
ing agent. As the result, an equilibrium in the reaction 
system of the cleaning agent may be transferred to the 
direction toWard to dissolve the metals, Which improves the 
metal dissolving poWer of the organic acid, thus removal of 
the metallic contaminants being adsorbed and adhered on 
the semiconductor substrate surface can be achieved. 

[0022] The organic acid to be used in the present invention 
is one having at least one carboxyl group, preferably one 
having 1 to 3 carboxyl groups and more preferably one 
having 2 to 3 carboxyl groups, and the organic acid may 
contain also 1 to 3 hydroxyl groups and/or 1 to 3 amino 
groups. 

[0023] The examples of said organic acids of the present 
invention include monocarboxylic acids such as formic acid, 
acetic acid and propionic acid, dicarboxylic acids such as 
oxalic acid, malonic acid, succinic acid, glutaric acid, adipic 
acid, pimelic acid, maleic acid, fumaric acid and phthalic 
acid, tricarboxylic acids such as trimellitic acid and tricar 

Aug. 30, 2001 

ballylic acid, oxycarboxylic acids exempli?ed by oxymono 
carboxylic acids such as hydroxybutyric acid, lactic acid and 
salicylic acid, oxydicarboxylic acids such as malic acid and 
tartaric acid and oxytricarboxylic acids such as citric acid; 
aminocarboxylic acids such as aspartic acid and glutamic 
acid. Among them, a dicarboxylic acid or an oxycarboxylic 
acid is preferable. The organic acid relating to the present 
invention can be used singly or in combination suitably With 
2 or more of them. 

[0024] The complexing agent having chelating ability of 
the present invention is preferably those Which can be able 
to form complex compounds With the metallic contaminants 
such as Fe and Al, and they are exempli?ed by aminopoly 
carboxylic acids such as ethylenediamine tetraacetic acid 
(EDTA), and trans-1,2-diaminocyclohexane tetraacetic acid 
(CyDTA), phosphonic acid derivatives such as ethylenedi 
amine tetra(methylenephosphonic acid) (EDTPO), ethylene 
diamine di(methylenephosphonic acid) (EDDPO), nitrilot 
ris(methylenephosphonic acid) (NTPO) and 
1-hydroxyethylydene-1,1‘-diphosphonic acid (HEDPO), 
condensed phosphoric acids such as tripolyphosphoric acid 
and hexamethaphosphoric acid, diketones such as acetylac 
etone and hexa?uoroacetylacetone, amines such as ethyl 
enediamine and triethanolamine, an inorganic ion such as a 
halide ion (for example F‘, Cl‘, Br‘, I‘), a cyanide ion, a 
thiocyanate ion, a thiosulfate ion and an ammonium ion. 
Among them, a phosphonic acid derivative is preferable. 

[0025] The complexing agents relating to the present 
invention may be used singly or used suitably combined 
With 2 or more of them. 

[0026] The cleaning agent of the present invention are 
generally used in a solution, preferably in an aqueous 
solution. The organic acid and the complexing agent con 
tained thereof are dissolved in Water to give the aqueous 
solution containing the organic acid and the complexing 
agent. 

[0027] When the concentration of the organic acid and the 
complexing agent in the aqueous solution is too loW, an 
adequate cleaning effect can not be obtained and addition 
ally, in case of the semiconductor substrate surface being 
unexpectedly contaminated severely, the cleaning effect may 
be decreased. On the other hand When the concentration of 
the organic acid in the solution is too high, adequate cleaning 
effect can be obtained, but is not preferable from the 
cost-performance standpoint. 

[0028] On the other hand, When the complexing agent is 
used in the higher concentration, an adequate cleaning effect 
can be obtained. HoWever, the use of a large amount of 
complexing agent may bring harmful contamination With 
organic impurities on the semiconductor substrate surface, 
Which results certain problems of electrical properties of the 
semiconductor. From the economical standpoint, it is pref 
erable that the complexing agent may not be used in a large 
quantity. 

[0029] Generally, the concentration of the organic acid in 
the solution is selected from a the range of 0.05 to 50% by 
Weight, preferably 1 to 30% by Weight. 

[0030] Generally the complexing agent is used in an 
amount Within the range of 0.01 to 10% by Weight, prefer 
ably 0.1 to 1.0% by Weight in the solution. 
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[0031] In order to clean the semiconductor substrate sur 
face, the surface is treated With the cleaning agent of the 
present invention mentioned above. For this purpose, gen 
erally, silicon Wafers are dipped in the cleaning agent. In 
addition, this purpose can also be achieved by taking a 
procedure to apply to spray or coat the cleaning agent on the 
semiconductor substrate surface or any other procedures so 
far as the semiconductor substrate surface is thoroughly 
alloWed to contact With cleaning agent. 

[0032] This treatment may be combined With any conven 
tional physical cleaning method such as brush-scrubbing 
method and megasonic method. 

[0033] In the present invention, the cleaning agent for the 
semiconductor substrate surface shoWs cleaning e?iciency 
at ordinary temperature, and generally the cleaning agent is 
used at suitable temperature by heating, because the effect 
for removing contaminants of micro?ne particles is 
increased at higher temperature. 

[0034] In addition to the constitutional ingredients as 
mentioned above, various auxiliary ingredients such as 
surfactants, buffers and organic solvents may be contained in 
the cleaning agent of the present invention Within the range 
Which does not inhibit the cleaning e?iciency according to 
the present invention. 
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adding 100 ppb each of Fe, Al and Cu (each of Which is a 
nitrate solution), then the silicon Wafers contaminated With 
those metallic ions Were dried by means of a spin-dryer. 

[0039] Fe 5X1013 atoms/cm2, Al 8X1013 atoms/cm2 and 
Cu 2X1013 atoms/cm2 Were adsorbed or adhered on the 
surface of silicon Wafers. 

[0040] Each one of the above-mentioned silicon Wafers 
Was dipped in each one of the cleaning agent of the present 
invention nominated as Nos. 1 to 10, having the formations 
as shoWn in Table 1. Then the Wafers Were treated at 70° C. 

for 10 minutes. After that, the each one of thus obtained 
silicon Wafers Was Washed With ultra-pure Water and dried 
by means of a spin-dryer. The amount of those metallic ions 
on the surface Were measured by the above-mentioned 
method. The results are shoWn in Table 1. 

Reference Example 1 

[0041] The silicon Wafers contaminated With Fe, Al and 
Cu prepared in Example 1 Were dipped in each one of the 
solutions nominated as Nos. 11 and 12, having the forma 
tions shoWn in Table 1, and in ultra-pure Water (No. 13), then 
the silicon Wafers Were treated similarly as in Example 1. 
The results are also shoWn in Table 1. 

TABLE 1 

Formation of the cleaning agent 

Concentration Complexing 

Amount of metallic ions on 

Concentration the surface of Wafers Atomsfcm2 

No. Organic acid (W/W %) agent (W/W%) Fe Al Cu 

1 Citric acid 5 EDTPO 0.1 1 X 1010 6 X 1011 s X 1010 
2 Oxalic acid 5 Hexamethaphosphoric 0.1 3 X 1010 6 X 1012 7 X 1011 

acid 
3 Malonic acid 5 Acetylacetone 0.05 8 X 1012 1 X 1012 4 X 1012 
4 Tartaric acid 5 CyDTA 0.1 s X 1011 6 X 1010 5 X 1011 
5 Citric acid 5 EDTA.2NH4 1 6 X 1010 s X 1011 s X 1010 
6 Citric acid 0.5 Ammonium ?uoride 1 4 X 1011 1 X 1010 3 X 1011 
7 Citric acid 10 Ammonium ?uoride 0.1 6 X 1012 3 X 1010 5 X 1012 
8 Citric acid 50 Ammonium ?uoride 0.1 2 X 1012 2 X 1010 1 X 1012 
9 Oxalic acid 5 HEDPO 0.1 1 X 1010 4 X 1011 1 X 1011 

10 Fumaric acid 1 Sodium cyanide 0.1 4 X 1011 7 X 1012 1 X 1012 
11 — — EDTA 0.1 3 X 1013 5 X 1013 2 X 1013 

12 Malic acid 10 _ _ 9 X 1012 1 X 1013 s X 1012 

13 _ _ _ _ 5 X 1013 s X 1013 2 X 1013 

[0035] The present invention is explained in more detail 
by referring to the folloWing Examples and Reference 
Examples, but the present invention is not limited by them. 

[0036] In the present invention, the amount of metallic 
impurities on the surface of silicon Wafers Was measured by 
“diluted hydro?uoric acid/graphite furnace atomic absorp 
tion spectrometry”. 

[0037] In case of preparing reagents and carrying out of 
analytical operations, ultra-pure Water Was used, and also 
hydro?uoric acid of ultra-pure reagent grade Was used for 
the analysis. 

EXAMPLE 1 

[0038] P-type (100) silicon Wafers having 6 inches in 
diameter Were dipped in an aqueous solution prepared by 

[0042] As can be seen from the data shoWn in Table 1, the 
amount of the metallic ions on the surface of silicon Wafers 
can be reduced remarkably by treating With the cleaning 
agent of the present invention. 

EXAMPLE 2 

[0043] Each one of the silicon Wafers contaminated With 
Fe, Al and Cu Was prepared by the procedures similar to 
those employed in Example 1. In case of carrying out a 
brush-scrubbing cleaning method, each one of silicon Wafers 
Was treated by use of a rotation brush made of polyvinyl 
alcohol, and the cleaning agent of the present invention 
nominated as Nos. 14 to 23, having the formations as shoWn 
in Table 2. Each one of the silicon Wafers Was treated at 25° 
C., for 1 minute. After the treatment, the silicon Wafers Was 
Washed With ultra-pure Water and dried by use of a spin 



US 2001/0018407 A1 

dryer. The amount of metallic ions on the surface of the 
Wafers Were measured by the procedures similar to those 
employed in Example 1. The results are shoWn in Table 2. 

Reference Example 2 

[0044] In case of cleaning the silicon Wafers being con 
taminated With Fe, Al and Cu used in Example 1, by use of 
a rotation type brush made of polyvinyl alcohol, each one of 
the cleaning agents nominated as Nos. 24 and 25, having the 
formations shoWn in Table 2 and ultra-pure Water (No. 26) 
Was used. The silicon Wafers Were treated similarly as in 
Example 2, and the amount of those metallic ions remained 
on the surface of the silicon Wafers Were measured. The 
results are also shoWn in Table 2. 

TABLE 2 

Aug. 30, 2001 

sion of the metalliZed Wirings nor disconnection Was 
observed on the surface of the silicon Wafers Which Was 
dipped in the cleaning agent of the present invention. 

Reference Example 3 

[0047] By the procedures similar to those employed in 
Example 3, each one of the silicon Wafers Were treated by 
use of HPM (HCl:H2O2:H2O= 1:115) and DHF (1% hydrof 
luoric acid), and con?rmed Whether or not there Were any 
corrosion and disconnection on the surface of the silicon 
Wafers. As the result, there Were con?rmed that Al and Cu 
Wirings Were corroded, and some disconnection Were 
observed. 

Formation of the cleaning agent 

Concentration Complexing 

Amount of metallic ions on 

Concentration the surface of Wafers Atomsfcm2 

No. Organic acid (W/W %) agent (W/W%) Fe Al Cu 

14 Oxalic acid 5 NTPO 0 5 2 X 1011 1 X 1010 2 X 1011 
15 Citric acid 5 NTPO 0 5 1 X 1011 2 X 1010 4 X 1011 
16 Malonic acid 5 NTPO 0 5 4 x 1011 4 x 1011 7 x 1011 
17 Succinic acid 5 NTPO 0.5 5 x 1011 5 x 1011 7 x 1011 
1s Acetic acid 5 NTPO 0.5 6 X 1011 9 X 1011 1 X 1012 
19 Glutaric acid 1 Potassium 5 2 x 1011 5 x 1011 4 x 101D 

thiocyanate 
20 Citric acid 20 EDDPO 1 4 x 1010 2 x 1011 1 x 1012 
21 Adipic acid 1 Ammonium 10 s X 1011 3 X 1010 2 X 1011 

?uoride 
22 Citric acid 10 EDTA 0.1 2 x 1011 5 x 1011 2 x 1011 

Oxalic acid 1 
23 Oxalic acid 1 Ammonium ?uoride 0.1 8 x 1010 4 x 1010 8 x 1010 

Hexamethaphosphoric 0.1 
acid 

24 Succinic acid 1 _ _ 6 X 1012 7 X 1012 5 X 1012 

25 — — Ethylenediamine 1 1 x 1012 5 x 1012 7 x 1012 
26 — — — — 6 x 1012 8 x 1012 9 x 1012 

[0045] As can be seen from the data shoWn in Table 2, in 
case of conducting physical cleaning in combination With 
use of the cleaning agent of the present invention, it is 
understood that the amount of metallic contaminants 
remained on the surface of silicon Wafers Were remarkably 
reduced. Further, as shoWn from the results performed by the 
cleaning agents of the present invention nominated as Nos. 
14 to 18, the organic acids having 2 or more of carboxyl 
group, such as oxalic acid, citric acid, malonic acid and 
succinic acid, shoW cleaning ef?ciency higher than that of 
shoWn by acetic acid Which is an organic acid having only 
one carboxyl group. 

EXAMPLE 3 

[0046] Each one of silicon Wafers provided With Wirings 
of Al and Cu on the substrate surface thereof Was dipped in 
the cleaning agent of the present invention, having the 
formations of Nos. 1 and 2 as shoWn in Table 1, respectively, 
relating to Example 1 as mentioned above, at 70° C. for 1 
hour. After that, each one of thus obtained silicon Wafers Was 
Washed With ultra-pure Water and dried by use of a spin 
dryer. The metalliZed Wirings on the substrate surface Was 
con?rmed by a microscopic observation, and further con 
?rmed by a circuit tester Whether there is disconnection or 
not. As the result, there Were con?rmed that neither corro 

[0048] As clearly understood from the description in the 
speci?cation, by using the cleaning agent for the semicon 
ductor substrate surface of the present invention and the 
cleaning method by using said cleaning agent, the metallic 
contaminants adsorbed and adhered on the semiconductor 
substrate surface can be removed ef?ciently Without corros 
ing the metalliZed Wirings and Without giving adverse effect 
on the surface planariZation as in the case by using a strong 
acid-type solution or a strong alkali-type solution being 
applied in the art. 

[0049] Thus, the present invention Will contribute greatly 
in the art. 

What is claimed: 
1. A cleaning agent for the semiconductor substrate sur 

face, Which comprises an organic acid having at least one 
carboxyl group and a complexing agent having chelating 
ability. 

2. The cleaning agent as claimed in claim 1, Wherein the 
cleaning agent is an aqueous solution. 

3. The cleaning agent as claimed in claim 1, Wherein the 
organic acid is one having 1 to 3 carboxyl groups. 

4. The cleaning agent as claimed in claim 1, Wherein the 
organic acid is one having 2 to 3 carboxyl groups. 
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5. The cleaning agent as claimed in claim 1, Wherein the 
organic acid is one selected from the group consisting of a 
monocarboXylic acid, a dicarboXylic acid, a tricarboXylic 
acid, an oXycarboXylic acid and an aminocarboXylic acid. 

6. The cleaning agent as claimed in claim 1, Wherein the 
organic acid is a dicarboXylic acid or an oXycarboXylic acid. 

7. The cleaning agent as claimed in claim 6, Wherein the 
oXycarboXylic acid is an oXydicarboXylic acid or an oXytri 
carboXylic acid. 

8. The cleaning agent as claimed in claim 6, Wherein the 
dicarboXylic acid is one selected from the group consisting 
of oXalic acid, malonic acid, succinic acid, glutaric acid, 
adipic acid, pimeric acid, maleic acid and phtalic acid. 

9. The cleaning agent as claimed in claim 6, Wherein the 
oXycarboXylic acid is one selected from the group consisting 
of malic acid, tartaric acid and citric acid. 

10. The cleaning agent as claimed in claim 1, Wherein the 
compleXing agent is one having chelating ability to form 
complex compounds With metallic contaminants on the 
semiconductor substrate surface. 

11. The cleaning agent as claimed in claim 1, Wherein the 
compleXing agent is one selected from the group consisting 
of an aminopolycarboXylic acid, a phosphonic acid deriva 
tive, a condensed phosphoric acid, a diketone, an amine, and 
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an inorganic ion selected from the group consisting of a 
halide ion, a cyanide ion, a thiocyanate ion, a thiosulfate ion 
and an ammonium ion. 

12. The cleaning agent as claimed in claim 1, Wherein the 
compleXing agent is a phosphonic acid derivative. 

13. The cleaning agent as claimed in claim 12, Wherein 
the phosphonic acid derivative is one selected from the 
group consisting of ethylenediamine tetra(methylenephos 
phonic acid), ethylenediamine di(methylenephosphonic 
acid), nitrilotris(methylenephosphonic acid) and 1-hydroXy 
ethylydene-1,1‘-diphosphonic acid. 

14. The cleaning agent as claimed in claim 1, Wherein the 
organic acid is a dicarboXylic acid or an oXycarboXylic acid 
and the compleXing agent is a phosphonic acid derivative. 

15. A cleaning method for the semiconductor substrate 
surface, Which comprises treating the semiconductor sub 
strate surface With a cleaning agent comprising an organic 
acid having at least one carboXyl group and a compleXing 
agent having chelating ability. 

16. The method as claimed in claim 15, Wherein the 
treatment of the semiconductor substrate surface is to dip the 
semiconductor in the cleaning agent. 

* * * * * 


