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SPECIFICATION 

RESIST RESIDUE REMOVER 

ART FIELD 
The present invention relates generally to a resist 

residue remover for removal of resist residues occurring in 
semiconductor device or liquid crystal device fabrication 
processes. More specifically, this invention is.directed to 

.. 10 a resist residue remover used for removal of resist and 
other residues which occur in a process wherein a 

• photoresist is coated on an electrically conductive metal or 
insulating film formed on a substrate, and exposed to light 
and developed to form a resist pattern thereon, and this 

15 resist pattern is used as a mask to selectively etch the 
metal or insulating film or implant ions for circuit 
formation, and an unnecessary portion of the resist is 
removed by ashing. According to the invention, such 
residues can be removed without any corrosion of the 

20 conductive or insulating film. 

BACKGROUND ART 
For removal of resist residues in fabrication.processes 

of semiconductor devices such as those of silicon and 
25 compounds such as GaAs and liquid crystal devices {LCDs), 

compositions comprising a main component mixed with an 
organic solvent, etc. have so far been used, said main 
component being selected from strong acids such as 
hydrochloric acid, sulfuric acid and nitric acid; hydrogen 

30 peroxide; ammonia; fluorides such as hydrofluoric acid and 
ammonium fluoride; and amines and hydrazines such as 
hydroxylamine, hydrazine and monoethanolamine. 

All these compositions are terrible chemicals or 
contain large amounts of dangerous materials such as organic 

35 solvents. With environmental protection in mind, therefore, 
some considerable protection measures are needed to secure 
safety, and carry out waste disposal, in semiconductor 
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fabrication processes. 
That is, remover compositions composed mainly of 

ammonium fluoride, which is in itself a terrible chemical, 

are used upon diluted with organic solvents such as N-

5 methylpyrrolidone and dimethylformamide that are dangerous 

materials. Also, hydroxylamine, tetramethyl-ammonium 

hydroxide, monoethanolamine, etc. are in themselves organic 

materials or used in the form of compositions with other 

organic materials . 

. 10 In semiconductor fabrication processes using such 

compositions as those containing large amounts of organic 

materials that are terrible chemicals or dangerous materials, 

therefore, some considerable safeguards are required for the 

purposes of securing the safety of work, and environmental 

15 protection. 
For compositions containing much organic materials, the 

step for removal of resist residues must be followed by a 

rinsing step wherein rinsing must be carried out using a 

water-soluble organic solvent such as isopropyl alcohol, and 

20 N-methylpyrrolidone. However, this organic solvent is a 

dangerous material for which some safeguards or 
environmental protection measures are needed. 

On the other hand, metals such as tungsten and titanium 

are now increasingly used for gate structures. However, 

25 this offers a problem in that a sulfuric acid aqueous 

solution of hydrogen peroxide (SPM) or an ammonia aqueous 

solution of hydrogen peroxide (APM) available for removal of 
resist residues cannot be used because of corroding the 

metals, resulting in breakdowns of the gate structures. 

30 With removers composed mainly of amines, on the other hand, 

it is difficult to remove resist residues that remain after 

ion implantation etching using phosphorus, arsenic, boron 

and other ions. 

35 DISCLOSURE OF THE INVENTION 

An object of the present invention is to provide a 

resist residue remover which enables resist residues 
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occurring in semiconductor or liquid crystal fabrication 

processes, i.e., metal component-containing residues or 

implanted ion-containing resist portions remaining after dry 

etching to pe removed without any corrosion of 

5 interconnecting wires or gate metals. 
This object is achievable by the inventions recited 

hereinbelow. 
(1) A resist residue remover which comprises an 

aqueous solution containing ammonium phosphate and/or 

10 condensed ammonium phosphate and having a pH ranging from 1 

to 10. 
• (2) The resist residue remover according to (1) above, 

wherein said ammonium phosphate and/or said condensed 

ammonium phosphate have a concentration of 20% by mass or 

15 less as expressed in terms of total phosphorus concentration. 

(3) The resist residue re~over according to (1) or (2) 

above, wherein said condensed ammonium phosphate contains 

ammonium polyphosphate in which a polymerization degree 

thereof is n = 2, 3, 4 or 5 and/or ammonium metaphosphate in 

20 which a polymerization degree thereof is n = 3, 4 or 5. 

(4) The resist residue remover according to any one of 

(1) to (3) above, wherein said pH is adjusted using at least 

one compound selected from phosphoric acid, condensed 

phosphoric acid and ammonia. 
25 (5) The resist residue remover according to any one of 

30 

(1) to (4) above, which further contains a surface active 

agent a.nd/or a chelating agent. 

BRIEF EXPLANATION OF THE DRAWING 

Fig. 1 is a graph illustrative of the remover 

composition vs. amount of dissolved aluminum relationship. 

BEST MODE OF CARRYING -OUT THE INVENTION 

The present invention is now e:Kplained in detail. 

The resist residue remover of°_ the prese~t invention is 

35 provided_ for removal of resist residues occurring in ion 

implantation, dry etching and ashing in the proces~ of 

fabricating semiconductor devices, and liquid crystal·· 
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devices {LCDs), and comprises an aqueous solution containing 

ammonium phosphate and/or condensed ammonium phosphate and 

having a pH ranging from 1 to 10. 

In resist residues occurring by ion implantation and 

5 dry etching, inorganic nature is added to an organic resist 

film. The resist residues change to oxide-containing 

substances, for instance, upon treated with oxygen plasma 

ashing for resist removal or the like. Substances herein 

referred to as polymers are also included in the resist 

.10 residues. 

Such a remover is an aqueous solution containing 
ammonium phosphate and condensed ammonium phosphate, and is 
free from any terrible chemical or toxic material and does 
not belong to a dangerous material. Thus, the remover is 

15 safe and so preferable in view of work-site environments and 

safety. In addition, the remover enables liquid waste 
disposal to be simplified because it does not contain a 

large amount of organic material. 
For use, only contact of the remover of the present 

20 invention with the member to be treated is needed without 
recourse to complicated steps. In addition, the required 

post-treatment step comprises water washing alone. Thus, 
the treating operation involved can be simplified. 

Furthermore, the remover of the invention does not present 
25 any corrosion problem because it is unlikely to remain in 

the member to treated, for instance, a metal. 

The ammonium phosphate used i.n the remover of the 
present invention is an ammonium salt of orthophosphoric 
aciq (H3P04), which may include an acidic salt in addition 

30 to a neutral salt. 

Th~ condensed ammonium phosphate may be either a 
polyphosphate represented by Mn.+2Pn03n+1 where M is NH4 and n 

is an integer of 2 or greater or a metaphosphate represented 
by (MP03)n where M is NH4 and n is an integer of 3 or 

35 greater. In some cases, the condensed ammonium phosphate 

may include a salt called an ultraphosphate. It is 

acceptable that a part of these condensed phosphates may be 
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present in an acidic salt form. 

Generally in the remover of the present invention, the 

condensed phosphate is a mixture of such phosphates as 

mentioned above and further contains an orthophosphate. In 

5 this case, the degree of polymerization represented by n 

appears to be n = 2 to 12 for polyphosphates and n = 3 to 14 

for metaphosphates. Of these phosphates, polyphosphates 

where n is equal to about 2 to 5 and metaphosphates where n 

is equal to about 3 to 5 are thought of as being preferable 

10 for the step of resist residue removal. 
The concentration of the aforesaid phosphoric acid 

compounds inclusive of ammonium orthophosphate in such a 

remover should preferably be 20% by mass or less as 

represented in terms of total phosphorus concentration. 

15 Usually, however, that concentration should more preferably 

be in the range of 0.1% by mass to 10% by mass. 

When the condensed ammonium phosphate is used in such a 

remover, the polyphosphates (n = 2 to 5) and metaphosphates 

(n = 3 to 5) thought of as being preferable for the 

20 aforesaid removal step, other than orthophosphate, should 

preferably account for 60% by mass or less of the phosphoric 

acid compounds as represented in terms of phosphorus 

concentration. Usually, however, they should more 

preferably account for 0.1% by mass to 60% by mass of the 

25 phosphoric acid compounds. At such concentrations, the 
remover is well capable of removing resist residues. By use 

of such condensed phosphates as mentioned above, the member 

to be treated can be protected against corrosion. Moreover, 
the tolerance of pH with respect to corrosion can be 

30 increased. 

It is here understood that when the remover is used for 

a substrate which, for instance, inc~udes metal layers such 

as Si/Ti/TiN/Al/TiN, the aforesaid phosphoric acid compounds 

should preferably have a concentration of 0.1 to 5% by mass 

35 as represented in terms of total phosphorus concentration. 

This enables the metal corrosion problem to be mitigated, 

and is preferable for liquid waste disposal-site 
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environments, etc .. Such amounts allow a metal layer ha--Ving 
a line width of the order of submicrons, for instance, 0.1 
µm inclusive to 1 µm exclusive to be effectively prevented 

from erosion. 
5 When the resist residue remover is used for a substrate 

or film which includes no metal layer and in which the 
influence of the remover on metals is limited, e.g., a 
silicon wafer or glass substrate, the concentration of the 
aforesaid phosphoric acid compounds should preferably be 

10 between 1% by mass and 10% by mass as represented in terms 
of total phosphorus concentration. 

The pH of the remover of the present invention may be 
selected from within the pH range of 1 to 10 depending on 
what purpose it is used for, etc. For pH control, 

15 orthophosphoric acid, condensed phosphoric acid or ammonia 
may be used. If these are used ~or pH control, it is then 
possible to enhance the ability of the remover to remove 
resist residues depending on their types, and reduce metal 
corrosion and gain temperature and time controls at the 

20 removal step. Generally, the ability of the remover to 
remove resist ~esidues increases with decreasing pH. 

Surface active agents, and chelating agents may be 
added to the remover of the present invention. Particular 
preference is given to the addition of surfactants. For the 

25 surfactants, commercially available.nonionic, cationic, 
~nionic and amphoteric surfactants may be all used in the 
invention. For instance, the nonionic surfactants usable 
herein .include polyoxyethylene and amine oxide surfactants; 
the cationic surfactants include alkyltrimethyl ammonium 

30 salt surfactants; the anionic surfactants include alkyl 
carboxylate surfactants; and the amphoteric surfactants 
include betaine surfactants. Compounds of alkyl fluorides 
may also be used. ·Different surfactants may be used in 
admixture. 

35 The chelating agents usable herein, for instance, are 
catechol, benzotriazole and diphosphonic acid. In this case, 
different chelating agents may be used in admixture. The 
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chelating agents may be used in combination with the surface 
active agents. 

For instance, where the corrosion of metals such as Al 
and Cu is likely to become a problem, the addition of 

5 surfactants and chelating agents is effective. Preferably, 
the amount of the surfactant added should be between 0.002% 
by mass and 1% by mass and the amount of the chelating agent 
added should range from 0.01% by mass to 5% by mass. 

To enhance the ability of the inventive remover to 
10 remove resist residues depending on their type, oxidizing 

agents and reducing agents may optionally be contained 
therein. The oxidizing agents, for instance, include 
hydrogen peroxide whereas the reducing agents, for instance, 
include ascorbic acid and cysteine. Preferably, the amount 

15 of the oxidizing agent used should be between 0.5% by mass 
and 5.5% by mass and the amount of the reducing agent used 
should range from 1% by mass to 10% by mass. 

The resist treated according to the present invention 
may be of either the negative type or the positive type. 

20 However, it is particularly preferable· that the positive 
type novolak resin resist is treated. 

When resist residues are removed in the semiconductor 
and liquid crystal fields, impurities, especially iron, 
sodium and potassium have some influences on device 

25 characteristics. Depending on what field the remover of the 
present invention is applied to, it is possible to reduce 
the impurity content of the remover to a certain prescribed 
level or below. For instance, the remover of the invention 
may be rid of impurities by electrodialysis. 

30 According to the present invention, resist residues are 
removed from the member to be treated by bringing then in 
contact with each other. For this contact, for instance, 
the remover may be sprayed onto the desired portion of the 
member to be treated. However, it is preferable to immerse 

35 or dip the member to be treated in a treating tank full of 
the remover of the invention. In such a treating tank, it 
is preferable to effect stirring or rocking. 
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The temperature and time of contact of the member with 
the remover are 23°C to 90°C and about 1 minute to 60 
minutes, respectively, although varying with the pH of the 
remover, the properties and material of the member to be 

5 treated, etc. Thus, only a short time is needed at a 
relatively low temperature. 

To keep a given constant effect on resist residual 
removal, one batch of treating solution may be replaced by 
another batch of treating solution when the treating tank is 

10 operated in a batch fashion. Alternatively, when the 
treating ·tank is operated in a continuous fashion, a fresh 
(replenishing) solution is supplied to compensate for 
evaporation. It is here noted that the tank used herein may 
have a volume of the order of 20 to 300 liters. 

15 Once the member has been treated with the remover of 
the present invention, it is preferable to wash the member 
with water, followed by drying. Thus, the post-removal 
treatment involves only a water washing step. 

EXAMPLE 
20 The present invention is now explained more 

25 

illustratively with reference to some examples. 
Example 1 

PREPARATION OF REMOVER 
Ammonium orthophosphate was used as the phosphoric acid 

compound. The ammonium orthophosphate was then diluted with 
water, optionally with the addition of orthophosphoric acid 
and ammonia, to prepare an aqueous solution containing the 
ammonium orthophosphate at a phosphorus concentration of 

30 1.0% by mass and having such pH values as shown in Table 1. 
For the ammonium orthophosphate a guaranteed commercial 

product represented by a chemical formula: (NH4 ) 3P04 was 
used and for the orthophosphoric acid a product of the 
electronic industry grade (an 85% by mass aqueous solution} 

35 was used. For the water deionized water was used. 

SUBSTRATE A TO BE TREATED 
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A multilayered Si/Ti/TiN/Al/TiN substrate of 8 inches 

in diameter and 700 µm in thickness was patterned using a 

positive type novolak resin photoresist, and then treated by 

plasma etching. For the etching gas, gases based on 

5 chlorine and fluorine were used. After etching, the 

photoresist was removed by oxygen plasma ashing. The 

resultant multilayered substrate is called substrate A. 

10 
REMOVAL 

The multilayered substrate (substrate A) was treated at 

35°C using the aforesaid remover, and then washed with water. 

The removal treatment was carried out for the times shown in 

Table 1. 
In this case, a lidded tank of 20 liters in volume was 

15 filled with the remover. Water washing was carried out at 
2s·c for 5 minutes in a tank having the same capacity and 

filled with purified water. 

The thus treated multilayered substrate was estimated 

in terms of how much resist residues were removed and to 

20 what degree the metals were corroded. The results are shown 

in Table 1. For estimation of how much resist residues were 

removed, the sides of interconnecting wires on a wide space 
and the upper sides of interconnecting wires with a 

space/line of 0.25 µm/0.25 µm we~e estimated by scanning 

25 electron microscope (SEM) photographs. In Table 1, the 
circle mark (O) indicates complete removal of resist 

residues, the triangle mark (6) indicates that resist 

residues were removed to a somewhat imperfect yet 

practically acceptable level, and the cross mark (X) 

30 indicates that resist residual were removed on an imperfect 

or practically unacceptable level. The corrosion of the 

metals was estimated with regard to Al. The circle mark 

indicates that the corrosion of the metal was not observed 

at all, the triangle mark indicates that the corrosion of 

35 the metal was slightly observed yet on a practically 

acceptable level, and the cross mark indicates that the 

metal was corroded to a practically unacceptable level. 



Table 1 

Ammonium Orthophosphate Composition (35°C) 

Remover pH Treating Time 
No. 5min. lOmin. 15min. 20min. 

Removal Corrosion Removal Corrosion Removal Corrosion Removal Corrosion 
.. :· 1 2.5 0 0 0 ~ 0 x 0 x I 

~ 
0 

2 4.5 0 0 0 0 0 ~ 0 ~ 
I 

3 7.0 ~ 0 ~ 0 0 0 0 0 
4 9.0 x 0 x 0 D,. D,. D,. x 

' .... ---
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From Table 1, it is found that by the selection of the 
treating condition, resist residue removal can be carried 
out with no corrosion of the metal over a wide pH region. 
It is also found that the acceptable range of the treating 

5 condition may become wide although depending the pH of the 
remover. 
Example 2 

Ammonium pyrophosphate, condensed ammonium phosphate 
comprising ammonium pyrophosphate and orthophosphoric acid 

10 were used to prepare remover No. 21 having a phosphoric acid 
concentration and pH regulated to 1.0% by mass and 2.5, 
respectively, by use of water (ion exchanged water). The 
pyrophosphoric acid and tripolyphosphoric acid 
concentrations of this remover were 0.27% by mass and 0.07% 

15 by mass, respectively. 
Using this remover No. 21 (pH 2.5), the same removal 

and estimation as in Example 1 were carried out with the 
exception that the treating condition was changed as shown 
in Table 2. The results are shown in table 2. 
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Table 2 

Condensed ammonium phosphate composition (pH2.5) 

Treating Treating Time 
Temperature lmin. 5min. lOmin. 15min. 20min. 

(· c) Removal Corrosion Removal Corrosion Removal Corrosion Removal Corrosion Removal Corrosion 

30 x 0 £::,. 0 £::,. 0 £::,. 0 0 0 
35 x 0 0 0 0 0 0 0 0 0 

I 

40 x 0 0 0 0 0 0 0 0 £::,. 
. I-' 

!:).) 

I 

45 £::,. 0 0 £::,. 0 £::,. 0 £::,. 0 £::,. 

50 0 0 0 £::,. 0 £::,. 0 L:J. 0 x 
55 0 0 0 x 0 x 0 x 0 x 
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It is found that by the selection of the treating 
condition, resist residual removal can be carried out with 
no corrosion of the metal. 
Example 3 

In the ammonium orthophosphate-containing remover of 
Example 1 and the condensed ammonium phosphate-containing 
remover of Example 2, pH regulations were carried out using 
ammonia and orthophosphoric acid to examine the pH-dependent 
amount of aluminum dissolved in each remover system. 

DETECTION OF THE AMOUNT OF DISSOLVED ALUMINUM 
A (10 mm long, 10 mm broad, 1 mm thick) aluminum plate 

was immersed in each remover system at 45°C for 3 hours to 
find the amount (µg/liter) of Al dissolved therein by atomic 

15 absorption spectrometry. 
The results are plotted in Fig. 1. 
From Fig. 1, it is seen that the dependence of Al 

dissolution on pH is more reduced in the condensed ammonium 
phosphate-containing system than in the ammonium 

20 orthophosphate-containing system. 
Example 4 

PREPARATION OF REMOVER 
At varied pH a remover was prepared as in Example 1 

25 with the exception that the phospporus concentration was 
changed to 6% ~Y mass. 

SUBSTRATE B TO BE TREATED 
A multilayered Si/Cu/SiN/p-TEOS(Si02 )/FSG/SiON 

30 substrate of 8 inches in diameter and 700 µ.m in thickness 
was patterned using a positive type novolak resin 
photoresist, and then treated by plasma etching. For the 
etching gas, gases based on chlorine and fluorine were used. 

After etching, the photoresist was removed by oxygen 
35 plasma ashing. The resultant multilayered substrate is 

called substrate B. 
It is here noted that p-TEOS(Si02 ) represents a film 
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wherein p-tetraethoxysilane was converted to Si02 by plasma 
treatment, and FSG stands for silicate fluoride glass. 

REMOVAL 
5 Resist residue removal was carried out as in Example 1 ,. 

with the exception that the tr~ating temperature was changed 
between ss·c and 75°C and the treating time was 15 minutes. 

Estimation was made as in Example 1, and the results 
are shown in Table 3. 



pH 

Removal 
7 x 
8 x 

Table 3 

Ammoni.um Orthophosphate Compos1.t1.on (15 m1.n.) 

Treat1.ng Temperature(°C) 
SS 60 70 
Corrosi.on Removal Corros1.on Removal Corrosi.on 

0 x 0 0 0 
0 0 0 0 0 

7S 
Removal Corrosi.on 

0 x 
0 x 

I ..... 
lJ1 
I 



-16-

From Table 3, it is found that by the -selection of the 

remover composition and treating condition, resi$t residues 

from a copper layer-containing film such as substrate B can 

be removed with no corrosion of copper. 

5 Example 5 

PREPARATION OF REMOVER 

At varied pH a remover was prepared as in Example 1 

with the exception that the phosphorus concentration was 

10 changed to·l.5% by mass. 

SUBSTRATE C TO BE TREATED 
A multilayered Si/Si02 /poly-Si/WN/W/SiN substrate of 8 

inches in diameter and 700 µm in thickness was patterned 
15 using a positive type novolak resin_photoresist, and then 

treated by plasma etching. For the etching gas, gases based 

on chlorine and fluorine were used. 
After etching, the photoresist was removed by oxygen 

plasma ashing. The resultant multilayered substrate is 

20 called substrate C. 

REMOVAL 

Resist residue removal was carried out as in Example 1 

with the exception that the treating temperature was changed 
25 between 45°C and 75°C and the treating time was 15 minutes. 

Estimation was made as in Example l, and the results 

are shown in Table 4. 



Table 4 

Ammonium Orthophosphate Composition (15 min.) 
pH Treating Temperature(°C) 

45 55 65 75 
Removal Corrosion Removal Corrosion Removal Corrosion Removal Corrosion 

5.7 x 0 .6. 0 0 0 0 0 
I 6.4 x 0 0 0 0 0 0 0 ...... 

...J 
7.1 0 0 0 0 I 

0 0 0 x 
8 0 0 0 0 0 x 0 x 
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From the results of Table 4, it is found that by the 

selection of the remover composition and treating condition, 

resist residues from a film containing a metal such as 
tungsten can be removed. It is also found that in the 

5 treating conditions where resist residues can be removed, 

there is a specific condition· that no corrosion of tung·sten 

occurs. 

10 

15 

Example 6 

PREPARATION OF REMOVER 
At varied pH a remover was prepared as in Example 1 

with the exception that the phosphorus concentration was 
changed to 1.5% by mass. 

SUBSTRATE D TO BE TREATED 
A multilayered Si/Si02 (with an Si02 thickness of 2 to 

5 nm) substrate of 8 inches in diameter and 700 µm in 

thickness was patterned using a positive type novolak resin 

photoresist, and As ions were then implanted thereinto at a 
20 dose of 5 x 101s atoms/cm2 (this dose is the amount of ions 

implanted and represented by the number of atoms per cm2) . 
After ion implantation, the photoresist was removed by 
oxygen plasma ashing. The resulting multilayered substrate 

is called substrate D. 

REMOVAL 
Resist residue removal was carried out as in Example 1 

with the exception that the treating temperature was changed 
between ss·c and as·c and the treating time was 15 minutes. 

Estimation was made as in Example 1, and the results 
30 are shown in Table 5. 



Table 5 

Anunonium Orthophosphate Composition (15 min.) 

pH Treating Temp. (° C) 

55 65 75 . 85 

Removal Corrosion Removal Corrosion Removal Corrosion Removal Corrosion I 

5 x 0 0 0 0 0 0 0 
........ 
\0 
I 

6 x 0 0 0 0 0 0 x 

7 0 0 0 !::.. 0 x 0 x 

8 0 0 0 x 0 x 0 x 
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From the results of Table 5, it is found that by the 
selection of the composition and removal condition, it is 
possible to remove the resist residues with ions implanted 
into them with no corrosion of the insulating film. 

5 Example 7 
Remover Nos. 22, 23 and 24 were prepared by adding to 

condensed ammonium phosphate-containing remover No. 21 of 
Example 2 100 ppm of a cationic surfactant A based on 
perfluoroalkyltrimethyl ammonium salt, 100 ppm.of an 

10 amphoteric surfactant B based on perfluoroalkylbetaine and 
100 ppm of a nonionic surfactant C based on 
perfluoroalkylamine oxide, respectively. 

As in Example 3, aluminµm was immersed in each of 
systems comprising remover Nos. 21 to 24 at 35"C, 45"C or 

15 55"C for 60 minutes to examine the amount in ppm of Al 
dissolved therein. The-results are shown in Table 6. 

20 

25 

30 

.Remover 

No. 

21 

22. 

23 

24 

25 

Table 6 

(pH2 . 5 , 6 O min • ) 

Surfactant or 

Chelat1ng Agent 

None 
··: 

A(cationic) 

B (amphoteric) 

C (nonioni.c) 

D(che1at1ng agent) 

Amount of Dissolved Al in ppm 

(Treat1ng Temperature) 
35° c 45° c 55° c 
8.94 20.92 42.08 

3.48 4.38 15.21 

2.30 

2.90 

3.30 

~.25 

3.83 

4.15 

10.98 

16.35 

12.10 

It is found that by the. addition of the surfactant it 
is possible to reduce the amount of dissolved aluminum 
considerably. 

The amount of aluminum dissolved in a system comprising 
35 remover No·. 25 containing 2% by mass of a phosphonic acid 

chelating agent D instead of the aforesaid surfactant is 
also shown in Table 6. The addition of the chelating agent, 
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too, made it possible to reduce the amount of dissolved 

aluminum. 

Example 8 

Even with the removers of Examples 1 and 2 with 5% by 

5 mass of hydrogen peroxide added thereto, it is found that 

their ability to remove resist residues can be enhanced. 

The same also holds for systems with various surfactants or 

chelating agents added thereto as in Example 7. 

10 
EFFECT OF THE INVENTION 

According to the present invention, removal of resist 

residues can be carried out without corrosion or other 

problems and with great safety. 
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* C L M S * 

WHAT IS CLAIMED IS: 

1. A resist residue remover which comprises an 

aqueous solution containing ammonium phosphate and/or 

condensed ammonium phosphate and having a pH ranging from 1 

5 to 10. 

10 

2. The resist residue remover according to claim 1, 

wherein said ammonium phosphate and/or said condensed 

ammonium phosphate have a concentration of 20% by mass or 

less as expressed in terms of total phosphorus concentration. 

3. The resist residue remover according to claim 1 or 

2, wherein said condensed ammonium phosphate contains 
ammonium polyphosphate in which a polymerization degree 

thereof is n = 2, 3, 4 or 5 and/or ammonium metaphosphate in 

which a polymerization degree thereof is n = 3, 4 or 5. 

15 4. The resist residue remover according to any one of 

claims 1 to 3, wherein said pH is adjusted using at least 

one compound selected from phosphoric acid, condensed 

phosphoric acid and ammonia. 

5. The resist residue remover according to any one of 

20 claims 1 to 4, which further contains a surface active agent 
and/or a chelating agent. 


