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(57) ABSTRACT 
Aphotoresist stripper composition is made up of a mixture 
of an acetic acid ester, y-butyrolactone (GBL), and a non 
acetate ester or a poly alkyl alcohol derivative. The acetic 

acid ester may be at least one of n-butyl acetate, amyl 
acetate, ethyl aceto-acetate, and isopropyl acetate. The non 
acetate ester may be at least one of ethyl lactate (EL), 
ethyl-3-ethoXy propionate (EEP) and methyl-3-methoXy 
(MMP). The poly alkyl alcohol derivative may be at least 
one of propylene glycol monomethyl ester (PGME) and 
propylene glycol monomethyl ester acetate (PGMEA). 
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PHOTORESIST STRIPPER COMPOSITIONS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to photo 
resist stripper compositions used in the manufacture of 
semiconductor devices, and more particularly, the present 
invention relates to photoresist stripper compositions Which 
are especially suitable for use in the edge bead removal 
(EBR) and reWork processes of photolithography. 

[0003] 2. Description of the Related Art 

[0004] Rework and edge bead removal (EBR) processes 
are common processes encountered during photolithography 
of semiconductor Wafers or substrates. 

[0005] The reWork process is carried out When a photo 
resist that has been coated onto a Wafer contains defects. In 
this case, the defective photoresist is completely removed 
from the Wafer using a stripper composition, thereby alloW 
ing the Wafer to be reused. 

[0006] On the other hand, EBR results from certain char 
acteristics of the photoresist coating process. That is, the 
photoresist is coated onto a Wafer by dispensing the photo 
resist material onto a surface of the Wafer While the Wafer is 
rotating. As a result, the photoresist material tends to accu 
mulate at the edge of the Wafer, forming a so-called edge 
bead. Also, during the spraying process, photoresist material 
inevitably becomes coated onto the backside of the Wafer. 
Accordingly, in the EBR process, a stripper composition is 
used to remove any unWanted photoresist from the edge and 
backside of the Wafer. 

[0007] During both the reWork and EBR process, it is 
important that the photoresist not dissolve too sloWly or 
incompletely in the stripper composition, otherWise residual 
contaminants (photoresist) may remain on the substrate after 
the stripping process. Any such contaminants can reduce 
device yield and adversely impact product reliability. 

[0008] In the meantime, to accommodate for increased 
degrees of integration of semiconductor devices, neW pho 
toresist are being developed. For example, a photoresist 
having novolak resin as a main component has been devel 
oped for application With light of I-line or G-line Wave 
lengths. Also, ampli?ed type photoresists Which respond to 
an excimer laser or deep ultraviolet (DUV) also have been 
employed. 

[0009] It is therefore desirable that a stripper composition 
for stripping the photoresist exhibit good solubility With 
respect to the various types of photoresists noW being 
utiliZed. HoWever, the solubility of conventional photoresist 
stripper compositions is often insuf?cient, particularly When 
used to remove DUV photoresists. 

[0010] Further, a primary draWback to present photoresist 
stripper compositions is that they are expensive. For 
example, one commonly used stripper composition includes 
ethyl lactate (EL), ethyl-3-ethoxy propionate (EEP) and 
gamma-butyro lactone (GBL) (US. Pat. No. 5,866,305). 
Unfortunately, hoWever, the main component is EEP (75 Wt 
%), Which is quite expensive. Also, DUV photoresists in 
particular dissolve too sloWly using this composition. 
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[0011] Accordingly, there is a demand for photoresist 
stripper compositions Which exhibit favorable stripping 
characteristics in both the reWork and EBR processes, and 
With respect to different types of photoresists, yet Which can 
be manufactured at relatively loW cost. 

SUMMARY OF THE INVENTION 

[0012] According to one aspect of the present invention, a 
photoresist stripper composition consist essentially of a 
mixture of an acetic acid ester, y-butyrolactone (GBL), and 
a non-acetate ester. The acetic acid ester may be one or more 

of n-butyl acetate (NBA), amyl acetate, ethyl aceto-acetate, 
and isopropyl acetate, With NBA being preferable. The 
non-acetate ester may be one or more of ethyl lactate (EL), 
ethyl-3-ethoxy propionate (EEP) and methyl-3-methoxy 
(MMP). 
[0013] The mixture may include 8-95 Wt % of the acetic 
acid ester, 0.1-13 Wt % of the GBL, and 3-80 Wt % of the 
non-acetate type ester. More preferably, the mixture may 
include 50-90 Wt % of the acetic acid ester, 0.1-7 Wt % of the 
GBL, and 10-70 Wt % of the non-acetate type ester. 

[0014] In the case Where the acidic acid ester is NBA and 
the non-acetate type ester is EL, the mixture may include 
50-85 Wt % of the NBA, 1-13 Wt % of the GBL, and 10-40 
Wt % of the EL. More preferably, the mixture may include 
55-85 Wt % of the NBA, 1-7 Wt % of the GBL, and 10-40 
Wt % of the EL. 

[0015] In the case Where the acidic acid ester is NBA and 
the non-acetate type ester is EEP, the mixture may include 
20-90 Wt % of the NBA, 0.1-13 Wt % of the GBL, and 10-70 
Wt % of the EEP. Preferably, the mixture may include 30-89 
Wt % of the NBA, 0.1-7 Wt % of the GBL, and 20-70 Wt % 
of the EEP. More preferably, the mixture may include 30-89 
Wt % of the NBA, 0.5-5 Wt % of the GBL, and 10-65 Wt % 
of the EEP. 

[0016] In the case Where the acidic acid ester is NBA and 
the non-acetate type ester is MMP, the mixture may include 
50-90 Wt % of the NBA, 1-13 Wt % of the GBL, and 5-40 
Wt % of the MMP. More preferably, the mixture may include 
55-90 Wt % of the NBA, 1-7 Wt % of the GBL, and 5-40 Wt 
% of the MMP. 

[0017] According to another aspect of the present inven 
tion, a photoresist stripper composition consist essentially of 
a mixture of an acetic acid ester, y-butyrolactone (GBL), and 
an alcohol derivative. The acetic acid ester may be one or 

more of n-butyl acetate (NBA), amyl acetate, ethyl aceto 
acetate, and isopropyl acetate, With NBA being preferable. 
The alcohol derivative may be one or more of propylene 
glycol monomethyl ester (PGME) and propylene glycol 
monomethyl ester acetate (PGMEA). 

[0018] The mixture may include 42-90 Wt % of the acetic 
acid ester, 1-13 Wt % of the GBL, and 5-45 Wt % of the 
alcohol derivative. More preferably, the mixture may 
include 50-85 Wt % of the acetic acid ester, 1-7 Wt % of the 
GBL, and 10-40 Wt % of the alcohol derivative. 

[0019] In the case Where the acetic acid ester is NBA and 
the poly alkyl alcohol derivative is PGME, the mixture may 
include 50-85 Wt % of the NBA, 1-13 Wt % of the GBL, and 
5-40 Wt % of the PGME. More preferably, the mixture may 
include 55-85 Wt % of the NBA, 1-7 Wt % of the GBL, and 
10-30 Wt % of the PGME. 
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[0020] In the case Where the acetic acid ester is NBA and 
the poly alkyl alcohol derivative is PGMEA, the mixture 
may include 50-85 Wt % of the NBA, 1-13 Wt % of the GBL, 
and 10-40 Wt % of the PGMEA. More preferably, the 
mixture may include 55-85 Wt % of the NBA, 1-7 Wt % of 
the GBL, and 10-40 Wt % of the PGMEA. 

[0021] Further, other non-major components such as sur 
factants may be added to the afore-described stripper com 
positions of the present invention. In the case of surfactants, 
it is preferable that the surfactant constitute less than 1 Wt % 
of the mixture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The above and other aspects and features of the 
present invention Will be readily understood from the 
description that folloWs, With reference to the accompanying 
drawings, in Which: 

[0023] FIG. 1 is a How chart for describing an edge bead 
removal (EBR) process used in photolithography; 

[0024] FIG. 2 is a How chart for describing reWork 
process used in photolithography; 

[0025] FIG. 3 is a table shoWing residue characteristics of 
various stripper compositions as applied to certain commer 
cially available photoresists; and 

[0026] FIG. 4 is a table shoWing EBR characteristics of 
various stripper compositions as applied to certain commer 
cially available photoresists. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0027] The photoresist stripper compositions of the 
present invention are especially suitable for use With respect 
to various types of photoresists during edge bead removal 
(EBR) and reWork processes of photolithography. 

[0028] FIG. 1 is a How chart for describing a typical EBR 
process. In a step S10, a stripper composition of the inven 
tion is prepared, and in step S12, the photoresist is coated 
onto a substrate. Then, in step S14, the stripper composition 
is dispensed to an edge and back side of the Wafer While the 
Wafer is rotated at a relatively sloW speed (e.g., 800-2000 
rpm) for 5 to 10 seconds. The edge may be dispensed With 
stripper composition using one noZZle, and the back side 
may be dispensed using another noZZle. It is also possible to 
move a spray noZZle along the edge of a stationary Wafer, as 
opposed to rotating the Wafer. Lastly, at a step S16 (Which 
may be omitted), a spin-dry process is carried out in Which 
Wafer is rotated at a relatively high speed (e.g., 2000-2500 
rpm). The Wafer may then be subjected to an exposure 
process and a developing process to form a photoresist 
pattern thereon. 

[0029] FIG. 2 is a How chart for describing the reWork 
process. Here, in step S10, the stripper composition is 
prepared and, in step S12, is dispensed to the substrate Which 
is rotated at a relatively loW speed (e.g., 800-2000 rpm) for 
10-20 seconds. Then, at step S14, the rotation of the sub 
strate is temporarily paused for 10-30 seconds. Then, at step 
S16, the stripper composition is dispensed onto the substrate 
Which is rotated this time at a relatively high speed (e.g., 
2000-2500 rpm) for 10-20 seconds. Next, the Wafer is 
spin-dried at step S18, and then rinsed using pure Water at 
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step S20. While FIG. 2 depicts a typical reWork process, it 
should be noted that in some cases, an extra spin-dry is 
inserted betWeen steps S14 and S16, and in other cases steps, 
S14, S16 and S20 are omitted. 

[0030] A photoresist stripper composition according to a 
?rst embodiment of the present invention is a mixture in 
Which an acetic acid ester, y-butyrolactone (GBL), and a 
non-acetate ester are the major components thereof. 

[0031] GBL is a relatively stable solvent and has a high 
burning point. In addition, GBL is used as a food additive 
and is environmentally safe. The physical characteristics of 
GBL are as folloWs: a speci?c gravity of 1.1254 at 25° C.; 
a viscosity of 1.7 cps at 25° C.; a boiling point at atmo 
spheric pressure of 204° C.; a ?ash point at atmospheric 
pressure of 983° C.; and a burning point at atmospheric 
pressure of 457° C. 

[0032] The acetic acid ester of the ?rst embodiment may 
be, for example, n-butyl acetate (NBA), amyl acetate, ethyl 
aceto-acetate, or isopropyl acetate. These compounds can be 
used individually or in combination. HoWever, NBA has 
particularly favorable characteristics since it exhibits good 
dissolubility With respect to photoresistive resins. The physi 
cal characteristics of NBA are as folloWs: a speci?c gravity 
of 0.882 at 20° C.; a viscosity of 0.693 cps at 25° C.; a 
boiling point at atmospheric pressure of 126.5° C.; a ?ash 
point at atmospheric pressure of 38° C.; and a burning point 
at atmospheric pressure of 421° C. 

[0033] The non-acetate ester of the stripper composition of 
the ?rst embodiment may be ethyl lactate (EL), ethyl-3 
ethoxy propionate (EEP) or methyl-3-methoxy (MMP). 
These compounds can be used individually or in combina 
tion. 

[0034] The mixture may include 8-95 Wt % of the acetic 
acid ester, 0.1-13 Wt % of the GBL, and 3-80 Wt % of the 
non-acetate type ester. More preferably, the mixture may 
include 50-90 Wt % of the acetic acid ester, 0.1-7 Wt % of the 
GBL, and 10-70 Wt % of the non-acetate type ester. 

[0035] In the case Where the acetic acid ester is NBA and 
the non-acetate type ester is EL, the mixture may include 
50-85 Wt % of the NBA, 1-13 Wt % of the GBL, and 10-40 
Wt % of the EL. More preferably, the mixture may include 
55-85 Wt % of the NBA, 1-7 Wt % of the GBL, and 10-40 
Wt % of the EL. 

[0036] In the case Where the acidic acid ester is NBA and 
the non-acetate type ester is EEP, the mixture may include 
20-90 Wt % of the NBA, 0.1-13 Wt % of the GBL, and 10-70 
Wt % of the EEP. Preferably, the mixture may include 30-89 
Wt % of the NBA, 0.1-7 Wt % of the GBL, and 20-70 Wt % 
of the EEP. More preferably, the mixture may include 30-89 
Wt % of the NBA, 0.5-5 Wt % of the GBL, and 10-65 Wt % 
of the EEP. 

[0037] In the case Where the acidic acid ester is NBA and 
the non-acetate type ester is MMP, the mixture may include 
50-90 Wt % of the NBA, 1-13 Wt % of the GBL, and 5-40 
Wt % of the MMP. More preferably, the mixture may include 
55-90 Wt % of the NBA, 1-7 Wt % of the GBL, and 5-40 Wt 
% of the MMP. 

[0038] A photoresist stripper composition of the second 
embodiment of the present invention is a mixture in Which 
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an acetic acid ester, y-butyrolactone (GBL), and an alcohol 
derivative are the major components thereof. 

[0039] The previous description of GBL as it relates to the 
?rst embodiment of the invention applies to the second 
embodiment as Well. Also, as With the ?rst embodiment, the 
acetic acid ester may be one or more of n-butyl acetate 

(NBA), amyl acetate, ethyl aceto-acetate, and isopropyl 
acetate. These compounds can be used individually or in 
combination. HoWever, as noted previously, NBA has par 
ticularly favorable characteristics. 

[0040] The alcohol derivative may be a poly alkyl alcohol 
derivative, and may be propylene glycol monomethyl ester 
(PGME) or propylene glycol monomethyl ester acetate 
(PGMEA), and these compounds may also be used indi 
vidually or in combination. 

[0041] The mixture may include 42-90 Wt % of the acetic 
acid ester, 1-13 Wt % of the GBL, and 5-45 Wt % of the 
alcohol derivative. More preferably, the mixture may 
include 50-85 Wt % of the acetic acid ester, 1-7 Wt % of the 
GBL, and 10-40 Wt % of the poly alkyl alcohol derivative. 

[0042] In the case Where the acetic acid ester is NBA and 
the poly alkyl alcohol derivative is PGME, the mixture may 
include 50-85 Wt % of the NBA, 1-13 Wt % of the GBL, and 
5-40 Wt % of the PGME. More preferably, the mixture may 
include 55-85 Wt % of the NBA, 1-7 Wt % of the GBL, and 
10-30 Wt % of the PGME. 

[0043] In the case Where the acetic acid ester is NBA and 
the poly alkyl alcohol derivative is PGMEA, the mixture 
may include 50-85 Wt % of the NBA, 1-13 Wt % of the GBL, 
and 10-40 Wt % of the PGMEA. More preferably, the 
mixture may include 55-85 Wt % of the NBA, 1-7 Wt % of 
the GBL, and 10-40 Wt % of the PGMEA. 

[0044] Further, other non-major components may be 
added to the afore-described stripper compositions of the 
?rst and second embodiments Which do not materially affect 
the basic and novel characteristics of the invention. For 
example, While not substantially impacting the dissolvability 
per se of the stripper composition, a small amount of 
surfactant may be added to the mixture to improve Wetta 
bility of the stripper toWard the photoresist, and to thereby 
improve dispersion of the stripper composition. Suitable 
surfactants include alkyl benZene sulfonate and an alkaline 
metal salt thereof, alkylated diphenyl disulfonate and an 
alkaline metal salt thereof, alkyl aryl sulfonate, alkaline 
metal salt of ?uoroalkyl carboxylate, and ammonium per 
?uoro alkyl sulfonate. It is preferable that any surfactant 
constitute less than 1 Wt % of the mixture. 

EXAMPLE AND COMPARATIVE EXAMPLES 

[0045] A number (11) of non-limiting examples of the 
present invention are described beloW, folloWed by a number 
(5) of comparative examples. 

Example 1 

[0046] NBA, GBL and EL Were placed into a vessel and 
mixed to prepare a stripper composition. The amount of each 
component of the stripper composition Was adjusted to 85% 
by Weight of NBA, 5% by Weight of GBL, and 10% by 
Weight of EL. The viscosity of the thus prepared stripper 
composition Was 0.79 cp (measured in a thermostat at 25° 

C.). 
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Example 2 

[0047] NBA, GBL and EL Were placed in a vessel and 
mixed to prepare a stripper composition. The amount of each 
component of the stripper composition Was adjusted to 75% 
by Weight of NBA, 5% by Weight of GBL and 20% by 
Weight of EL. The viscosity of the thus prepared stripper 
composition Was 0.88 cp (measured in a thermostat at 25° 
C.). 

Example 3 

[0048] NBA, GBL and EEP placed in a vessel and mixed 
to prepare a stripper composition. The amount of each 
component of the stripper composition Was adjusted to 85% 
by Weight of NBA, 5% by Weight of GBL and 10% by 
Weight of EEP. The viscosity of the thus prepared stripper 
composition Was 0.74 cp (measured in a thermostat at 25° 
C.). 

Example 4 

[0049] NBA, GBL and EEP Were place in a vessel and 
mixed to prepare a stripper composition. The amount of each 
component of the stripper composition Was adjusted to 75% 
by Weight of NBA, 5% by Weight of GBL and 20% by 
Weight of EEP. The viscosity of the thus prepared stripper 
composition Was 0.74 cp (measured in a thermostat at 25° 

C.). 

Example 5 

[0050] NBA, GBL and EEP Were placed in a vessel and 
mixed to prepare a stripper composition. The amount of each 
component of the stripper composition Was adjusted to 35% 
by Weight of NBA, 5% by Weight of GBL and 60% by 
Weight of EEP. The viscosity of the thus prepared stripper 
composition Was 0.78 cp (measured in a thermostat at 25° 

C.). 

Example 6 

[0051] NBA, GBL and PGMEA Were placed in a vessel 
and mixed to prepare a stripper composition. The amount of 
each component of the stripper composition Was adjusted to 
85% by Weight of NBA, 5% by Weight of GBL and 10% by 
Weight of PGMEA. The viscosity of the thus prepared 
stripper composition Was 0.74 cp (measured in a thermostat 
at 25° C.). 

Example 7 

[0052] NBA, GBL and PGMEA Were placed in a vessel 
and mixed to prepare a stripper composition. The amount of 
each component of the stripper composition Was adjusted to 
75% by Weight of NBA, 5% by Weight of GBL and 20% by 
Weight of EL. The viscosity of the thus prepared stripper 
composition Was 0.74 cp (measured in a thermostat at 25° 
C.). 

Example 8 

[0053] NBA, GBL and PGME Were placed in a vessel and 
mixed to prepare a stripper composition. The amount of each 
component of the stripper composition Was adjusted to 85% 
by Weight of NBA, 5% by Weight of GBL and 10% by 
Weight of PGME. The viscosity of the thus prepared stripper 
composition Was 0.74 cp (measured in a thermostat at 25° 

C.). 
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Example 9 

[0054] NBA, GBL and PGME Were placed in a vessel and 
mixed to prepare a stripper composition. The amount of each 
component of the stripper composition Was adjusted to 75% 
by Weight of NBA, 5% by Weight of GBL and 20% by 
Weight of PGME. The viscosity of the thus prepared stripper 
composition Was 0.78 cp (measured in a thermostat at 25° 
C.). 

Example 10 

[0055] NBA, GBL and MMP Were placed in a vessel and 
mixed to prepare a stripper composition. The amount of each 
component of the stripper composition Was adjusted to 90% 
by Weight of NBA, 5% by Weight of GBL and 5% by Weight 
of MMP. The viscosity of the thus prepared stripper com 
position Was 0.74 cp (measured in a thermostat at 25° C.). 

Example 11 

[0056] NBA, GBL and EEP Were placed in a vessel and 
mixed to prepare a stripper composition. The amount of each 
component of the stripper composition Was adjusted to 87% 
by Weight of NBA, 1% by Weight of GBL and 12% by 
Weight of EEP. The viscosity of the thus prepared stripper 
composition Was 0.74 cp (measured in a thermostat at 25° 

C.). 
Comparative Example 1 

[0057] EEP, EL and GBL Were placed in a vessel and 
mixed to prepare a stripper composition. The amount of each 
component of the stripper composition Was adjusted to 75% 
by Weight of EEP, 20% by Weight of EL and 5% by Weight 
of GBL. The viscosity of thus the prepared stripper com 
position Was 1.30 cp (measured in a thermostat at 25° C.). 

Comparative Example 2 

[0058] A stripper composition Was prepared in accordance 
With a method disclosed in Korean Patent Laid-Open Pub 
lication No. 2001-0036461. NBA, GBL and acetone Were 
placed in a vessel and mixed to prepare a stripper compo 
sition. The amount of each component of the stripper 
composition Was adjusted to 85% by Weight of NBA, 5% by 
Weight of GBL and 10% by Weight of acetone. The viscosity 
of thus the prepared stripper composition Was 0.66 cp 
(measured in a thermostat at 25° C.). 

Comparative Example 3 
[0059] GBL and EL Were placed in a vessel and mixed to 
prepare a stripper composition. The amount of each com 
ponent of the stripper composition Was adjusted to 20% by 
Weight of GBL and 80% by Weight of EL. The viscosity of 
the thus prepared stripper composition Was 2.40 cp (mea 
sured in a thermostat at 25° C.). 

Comparative Example 4 
[0060] NBA and EL Were placed in a vessel and mixed to 
prepare a stripper composition. The ratio of NBA to EL in 
the stripper composition Was adjusted to 85:5 by Weight. The 
viscosity of the thus prepared stripper composition Was 0.74 
cp (measured in a thermostat at 25° C.). 

Comparative Example 5 
[0061] NBA and GBL Were placed in a vessel and mixed 
to prepare a stripper composition. The ratio of NBA to GBL 
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in the stripper composition Was adjusted to 85 :5 by Weight. 
The viscosity of the thus prepared stripper composition Was 
0.74 cp (measured in a thermostat at 25° C.). 

Dissolving Rate Experiments 

Example 8 

[0062] Using the stripper composition prepared according 
to Example 8, experiments Were carried out to measure the 
dissolving rate of the composition as applied to different 
commercially available photoresists. 

[0063] Experiment 1 (PR1). 1.5 cc of I-line photoresist 
AZ1520HS (Clariant company, USA.) Was spin coated 
onto a substrate and then a soft baking (heating to 110° C.) 
Was performed. The thickness of thus formed photoresist 
layer Was 42,000 Then, the substrate Was dipped into the 
stripper composition at 25° C. to strip off the photoresist 
layer and the dissolving rate Was observed. The observed 
dissolving rate Was 5,000 A/sec. 

[0064] Experiment 2 (PR2). 1.5 cc of I-line photoresist 
MCPR-4100H (Shipley Korea company, Korea) Was spin 
coated onto a substrate and then a soft baking (heating to 90° 
C.) Was performed. The thickness of thus formed photoresist 
layer Was 11,900 Then, the substrate Was dipped into the 
stripper composition at 25° C. to strip off the photoresist 
layer and the dissolving rate Was observed. The observed 
dissolving rate Was 3,000 A/sec. 

[0065] Experiment 3 (PR3). 1.5 cc of I-line photoresist 
SAT-701 (TOK company, Japan) Was spin coated onto a 
substrate and then a soft baking (heating to 90° C.) Was 
performed. The thickness of thus formed photoresist layer 
Was 9,700 Then, the substrate Was dipped into the stripper 
composition at 25° C. to strip off the photoresist layer and 
the dissolving rate Was observed. The observed dissolving 
rate Was 9,700 A/sec. 

[0066] Experiment 4 (PR4). 1.5 cc of I-line photoresist 
SAT-668 (TOK company, Japan) Was spin coated onto a 
substrate and then a soft baking (heating to 90° C.) Was 
performed. The thickness of thus formed photoresist layer 
Was 19,700 Then, the substrate Was dipped into the 
stripper composition at 25° C. to strip off the photoresist 
layer and the dissolving rate Was observed. The observed 
dissolving rate Was 19,000 A/sec. 

[0067] Experiment 5 (PR5). 1.5 cc of I-line photoresist 
MCPR-i7010N (Shipley Korea company, Korea) Was spin 
coated onto a substrate and then a soft baking (heating to 
110° C.) Was performed. The thickness of thus formed 
photoresist layer Was 35,000 Then, the substrate Was 
dipped into the stripper composition at 25° C. to strip off the 
photoresist layer and the dissolving rate Was observed. The 
observed dissolving rate Was 20,000 A/sec. 

[0068] Experiment 6 (PR6). 1.5 cc of I-line photoresist 
PEI-58A (DongWoo company, Korea) Was spin coated onto 
a substrate and then a soft baking (heating to 110° C.) Was 
performed. The thickness of thus formed photoresist layer 
Was 12,300 Then, the substrate Was dipped into the 
stripper composition at 25° C. to strip off the photoresist 
layer and the dissolving rate Was observed. The observed 
dissolving rate Was 12,200 A/sec. 

[0069] Experiment 7 (PR7). 1.5 cc of I-line photoresist 
THMR-ip3100 (TOK company, Japan) Was spin coated onto 
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a substrate and then a soft baking (heating to 110° C.) Was 
performed. The thickness of thus formed photoresist layer 
Was 14,400 Then, the substrate Was dipped into the 
stripper composition at 25° C. to strip off the photoresist 
layer and the dissolving rate Was observed. The observed 
dissolving rate Was 14,400 A/sec. 

[0070] Experiment 8 (PR8). 1.5 cc of g-line photoresist 
GS111M (Shipley Korea company, Korea) Was spin coated 
onto a substrate and then a soft baking (heating to 90° C.) 
Was performed. The thickness of thus formed photoresist 
layer Was 12,200 Then, the substrate Was dipped into the 
stripper composition at 25° C. to strip off the photoresist 
layer and the dissolving rate Was observed. The observed 
dissolving rate Was 12,000 A/sec. 

[0071] Experiment 9 (PR9). 1.5 cc of far ultraviolet-line 
photoresist SEPR402 (Shinetsu company, Japan) Was spin 
coated onto a substrate and then a soft baking (heating to 
100° C.) Was performed. The thickness of thus formed 
photoresist layer Was 10,300 Then, the substrate Was 
dipped into the stripper composition at 25° C. to strip off the 
photoresist layer and the dissolving rate Was observed. The 
observed dissolving rate Was 7,000 A/sec. 

[0072] Experiment 10 (PR10). 1.5 cc of deep ultraviolet 
ray photoresist SEPR-430 (Shinetsu company, Japan) Was 
spin coated onto a substrate and then a soft baking (heating 
to 100° C.) Was performed. The thickness of thus formed 
photoresist layer Was 5,700 Then, the substrate Was 
dipped into the stripper composition at 25° C. to strip off the 
photoresist layer and the dissolving rate Was observed. The 
observed dissolving rate Was 5,700 A/sec. 

[0073] Experiment 11 (PR11). 1.5 cc of deep ultraviolet 
ray photoresist SSK-500MA (Sumitomo company, Japan) 
Was spin coated onto a substrate and then a soft baking 
(heating to 100° C.) Was performed. The thickness of thus 
formed photoresist layer Was 16,000 Then, the substrate 
Was dipped into the stripper composition at 25 ° C. to strip off 
the photoresist layer and the dissolving rate Was observed. 
The observed dissolving rate Was 7,000 A/sec. 

[0074] As can been seen above, the stripper composition 
of Example 8 exhibits a good dissolving rate With respect to 
most photoresists. In addition, the stripper compositions 
prepared according to the other examples of the present 
invention exhibit similar results. As such, the stripper com 
positions of the present invention can be advantageously 
used to dissolve a variety of different photoresists coated on 
a substrate. 

Residue Tests 

Examples 1-11 and Comparative Examples 1-5 

[0075] The stripper compositions prepared according to 
each of Examples 1-11 and Comparative Examples 1-5 Were 
used to strip the commercially available photoresists dis 
cussed above in connection With each of Experiments 1-11, 
and the presence of photoresist residue Was observed in each 
case. In particular, the same photoresists Were coated onto 
substrates in the same manner as described in Experiments 
1-11. The coated substrates Were dipped into stripper com 
positions prepared according to Examples 1-11 and Com 
parative Examples 1-5 for 120 seconds, and then, the 
substrates Were air-dried. The dried substrates Were 
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observed by means of a microscope to determine the pres 
ence of photoresist residue. Test results are shoWn in the 
table of FIG. 3. 

[0076] In FIG. 3, “PR 1” denotes the photoresist prepared 
according the previously described Experiment 1, “PR 2” 
denotes the photoresist prepared according the previously 
described Experiment 2, and so on. LikeWise, “Ex 1” 
denotes the stripper composition of Example 1, “Ex 2” 
denotes the stripper composition of Example 2, and so on. 
“Com. Ex 1” through “Com. Ex 5” denote the Comparative 
Examples 1-5. 

[0077] Further, in FIG. 3, the symbol “0” denotes “good”, 
Which represents that no residue Was present on the sub 
strate. 

[0078] The symbol “III” of FIG. 3 denotes “average”, 
indicating that there Was some residue present on the sub 
strate. 

[0079] Lastly, the symbol “X” of FIG. 3 denotes “poor”, 
meaning that there Was a considerable amount of residue 
present on the substrate. 

[0080] As can be seen from FIG. 3, When the photoresist 
is stripped by dipping using the stripper compositions pre 
pared from Examples 1-11, favorable stripping characteris 
tics can be realiZed. Accordingly, the stripper compositions 
of the present invention are suitable for use in the stripping 
the photoresists through dipping processes. 

EBR Tests 

Example 11 and Comparative Examples 1-5 

[0081] EBR characteristics Were observed With respect to 
the stripper compositions of Example 11 and Comparative 
Examples 1-5. In particular, the stripper compositions of 
Example 11 and Comparative Examples 1-5 Were dispensed 
onto the edge portion and backside of substrates having 
photoresists coated thereon. The photoresists used Were 
those of aforementioned Experiments 3, 4, 5, 6, 7, 9, 10 and 
11. Using a N2 (nitrogen) pressure type coater, the compo 
sitions Were dispensed With a N2 pressure of 0.7 Kg/cm for 
4 seconds. At the conclusion of the EBR process, the 
presence of photoresist residue and an edge pro?le state 
Were observed by means of a microscope. The observation 
results are shoWn in FIG. 4. 

[0082] In FIG. 4, “PR 3” denotes the photoresist prepared 
according the previously described Experiment 3, “PR 4” 
denotes the photoresist prepared according the previously 
described Experiment 4, and so on. LikeWise, “Ex 11” 
denotes the stripper composition of Example 11, and “Com. 
Ex 1” through “Corn. Ex 5” denote the stripper compositions 
of Comparative Examples 1-5. 

[0083] Further, in FIG. 4, the symbol “0” denotes “good”, 
Which represents that no residue Was present on the substrate 
and the edge pro?le Was in a good state. 

[0084] The symbol “III” of FIG. 4 denotes “average”, 
indicating that there Was no residue present on the substrate, 
but that the edge pro?le Was in a poor state. 

[0085] Lastly, the symbol “X” of FIG. 4 denotes “poor”, 
meaning that there Was residue present on the substrate and 
the edge pro?le Was in a poor state. 
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[0086] The stripper composition of Example 11 exhibits 
favorable stripping characteristics in the EBR process, as 
shoWn in FIG. 4. Comparative Example 1 is quite expensive 
and exhibits a poor edge pro?le state When used to strip 
I-line photoresists. The acetone component of Comparative 
Example 2 gives rise to the poor edge pro?le state thereof, 
and the high viscosity (2.40 cp) of Comparative Example 3 
results in very poor EBR characteristics. Finally, Compara 
tive Example 5, Which includes only NBA and GBL, also 
exhibits poor EBR characteristics. 

[0087] The stripper compositions of the ?rst and second 
embodiments include, as a major component, an acetic acid 
ester compound such as NBA. NBA in particular is advan 
tageous in vieW of its loW costs and favorable characteris 
tics. HoWever, the use of NBA alone is not acceptable, 
particularly since its relatively high Wettability results in 
poor EBR process characteristics, i.e., poor edge pro?le 
states. 

[0088] As such, GBL is added to the acetic acid ester 
compound to improve EBR process characteristics. This is 
because GBL exhibits good solubility and penetration char 
acteristics. HoWever, GBL is a relatively expensive com 
pound, and excessive use thereof unacceptably increases 
costs. According to the present invention, an effective pho 
toresist stripper composition is realiZed With only a limited 
amount of GBL. 

[0089] Also, if the acetic acid ester compound and GBL 
are used alone, an unacceptable amount of photoresist 
residue is observed. According to the ?rst embodiment, a 
non-acetate ester such as EL, EEP and/or MMP is added as 
a major component to reduce residue. According to the 
second embodiment, a poly alkyl alcohol derivative such as 
PGME and/or PGMEA is added as a major component to 
reduce residue. 

[0090] The photoresist stripper compositions of the 
present invention exhibit favorable stripping characteristics 
as demonstrate herein, but can be manufactured at relatively 
loW cost since only a limited amount GBL is used in 
combination With the acetic ester compound and the non 
acetate ester or poly alkyl alcohol derivative. 

[0091] Although the invention has been described With 
reference to the preferred embodiments, the preferred 
embodiments are for descriptive purposes only. As it Will be 
apparent to one of ordinary skill in the art that modi?cations 
of the described embodiments may be made Without depart 
ing from the spirit and scope of the invention, the scope of 
the appended claims is not to be interpreted as being 
restricted to these embodiments. 

[0092] It is noted that a claim of priority has been made to 
Korean patent application Nos. 2001-79490 and 2002 
13631, ?led Dec. 14, 2001 and Mar. 13, 2002, respectively, 
the contents of both of Which are incorporated herein by 
reference in their entirety. 

What is claimed is: 
1. A photoresist stripper composition consisting essen 

tially of a mixture of an acetic acid ester, y-butyrolactone 
(GBL), and a non-acetate ester. 

2. The photoresist stripper composition of claim 1, 
Wherein the acetic acid ester is n-butyl acetate (NBA). 
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3. The photoresist stripper composition of claim 1, 
Wherein the acetic acid ester is at least one of n-butyl acetate, 
amyl acetate, ethyl aceto-acetate, and isopropyl acetate. 

4. The photoresist stripper composition of claim 1, 
Wherein the non-acetate ester is at least one of ethyl lactate 
(EL), ethyl-3-ethoxy propionate (EEP) and methyl-3-meth 
oxy (MMP). 

5. The photoresist stripper composition of claim 1, 
Wherein, based on a total Weight of the mixture, the mixture 
includes 8-95 Wt % of the acetic acid ester, 0.1-13 Wt % of 
the GBL, and 3-80 Wt % of the non-acetate type ester. 

6. The photoresist stripper composition of claim 1, 
Wherein, based on a total Weight of the mixture, the mixture 
includes 50-90 Wt % of the acetic acid ester, 0.1-7 Wt % of 
the GBL, and 10-70 Wt % of the non-acetate type ester. 

7. The photoresist stripper composition of claim 2, 
Wherein the non-acetate type ester is ethyl lactate (EL), and 
Wherein, based on a total Weight of the mixture, the mixture 
includes 50-85 Wt % of the NBA, 1-13 Wt % of the GBL, and 
10-40 Wt % of the EL. 

8. The photoresist stripper composition of claim 2, 
Wherein the non-acetate type ester is ethyl lactate (EL), and 
Wherein, based on a total Weight of the mixture, the mixture 
includes 55-85 Wt % of the NBA, 1-7 Wt % of the GBL, and 
10-40 Wt % of the EL. 

9. The photoresist stripper composition of claim 2, 
Wherein the non-acetate type ester is ethyl-3-propionate 
(EEP). 

10. The photoresist stripper composition of claim 9, 
Wherein, based on a total Weight of the mixture, the mixture 
includes 20-90 Wt % of the NBA, 0.1-13 Wt % of the GBL, 
and 10-70 Wt % of the EEP. 

11. The photoresist stripper composition of claim 9, 
Wherein, based on a total Weight of the mixture, the mixture 
includes 30-89 Wt % of the NBA, 0.1-7 Wt % of the GBL, 
and 20-70 Wt % of the EEP. 

12. The photoresist stripper composition of claim 9, 
Wherein, based on a total Weight of the mixture, the mixture 
includes 30-89 Wt % of the NBA, 0.5-5 Wt % of the GBL, 
and 10-65 Wt % of the EEP. 

13. The photoresist stripper composition of claim 2, 
Wherein the non-acetate type ester is methyl-3-methoxy 
propionate (MMP), and Wherein, based on a total Weight of 
the mixture, the mixture includes 50-90 Wt % of the NBA, 
1-13 Wt % of the GBL, and 5-40 Wt % of the MMP. 

14. The photoresist-stripper composition of claim 2, 
Wherein the non-acetate type ester is methyl-3-methoxy 
propionate (MMP), and Wherein, based on a total Weight of 
the mixture, the mixture includes 55-90 Wt % of the NBA, 
1-7 Wt % of the GBL, and 5-40 Wt % of the MMP. 

15. The stripper composition of claim 1, Wherein the 
mixture contains a surfactant. 

16. The stripper composition of claim 15, Wherein, based 
on a total Weight of the mixture, the mixture contains less 
than 1 Wt % of the surfactant. 

17. The stripper composition of claim 15, Wherein the 
surfactant is one selected from the group consisting of alkyl 
benZene sulfonate, an alkaline metal salt of alkyl benZene 
sulfonate, alkylated diphenyl disulfonate, alkyl aryl sul 
fonate, an alkaline metal salt of ?uoroalkyl carboxylate, 
ammonium per?uoro alkyl sulfonate, and mixtures thereof. 

18. A photoresist stripper composition consisting essen 
tially of a mixture of an acetic acid ester, y-butyrolactone 
(GBL), and an alcohol derivative. 
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19. The photoresist stripper composition of claim 18, 
wherein the acetic acid ester is n-butyl acetate (NBA). 

20. The photoresist stripper composition of claim 18, 
Wherein the acetic acid ester is at least one of n-butyl acetate, 
amyl acetate, ethyl aceto-acetate, and isopropyl acetate. 

21. The photoresist stripper composition of claim 18, 
Wherein the alcohol derivative is at least one of propylene 
glycol monomethyl ester (PGME) and propylene glycol 
monomethyl ester acetate (PGMEA). 

22. The photoresist stripper composition of claim 18, 
Wherein, based on a total Weight of the mixture, the mixture 
includes 42-90 Wt % of the acetic acid ester, 1-13 Wt % of 
the GBL, and 5-45 Wt % of the alcohol derivative. 

23. The photoresist stripper composition of claim 18, 
Wherein, based on a total Weight of the mixture, the mixture 
includes 50-85 Wt % of the acetic acid ester, 1-7 Wt % of the 
GBL, and 10-40 Wt % of the alcohol derivative. 

24. The stripper composition according to claim 19, 
Wherein the alcohol derivative is propylene glycol monom 
ethyl ester (PGME), and Wherein, based on a total Weight of 
the mixture, the mixture includes 50-85 Wt % of the NBA, 
1-13 Wt % of the GBL, and 5-40 Wt % of the PGME. 

25. The stripper composition according to claim 19, 
Wherein the alcohol derivative is propylene glycol monom 
ethyl ester (PGME), and Wherein, based on a total Weight of 
the mixture, the mixture includes 55-85 Wt % of the NBA, 
1-7 Wt % of the GBL, and 10-30 Wt % of the PGME. 
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26. The stripper composition according to claim 19, 
Wherein the alcohol derivative is propylene glycol monom 
ethyl ester acetate (PGMEA), and Wherein, based on a total 
Weight of the mixture, the mixture includes 50-85 Wt % of 
the NBA, 1-13 Wt % of the GBL, and 10-40 Wt % of the 
PGMEA. 

27. The stripper composition according to claim 19, 
Wherein the poly alkyl alcohol derivative is propylene glycol 
monomethyl ester acetate (PGMEA), and Wherein, based on 
a total Weight of the mixture, the mixture includes 55-85 Wt 
% of the NBA, 1-7 Wt % of the GBL, and 10-40 Wt % of the 
PGMEA. 

28. The stripper composition of claim 18, Wherein the 
mixture contains a surfactant. 

29. The stripper composition of claim 28, Wherein, based 
on a total Weight of the mixture, the mixture contains less 
than 1 Wt % of the surfactant. 

30. The stripper composition of claim 28, Wherein the 
surfactant is one selected from the group consisting of alkyl 
benZene sulfonate, an alkaline metal salt of alkyl benZene 
sulfonate, alkylated diphenyl disulfonate, alkyl aryl sul 
fonate, an alkaline metal salt of ?uoroalkyl carboxylate, 
ammonium per?uoro alkyl sulfonate, and mixtures thereof. 


