
DESCRIPTION 

PHOTOMASK BLANK SUBSTRATE CONTAINER, METHOD FOR STORING 

PHOTOMASK BLANK SUBSTRATE AND METHOD FOR TRANSPORTING 

PHOTOMASK BLANK SUBSTRATE 

TECHNICAL FIELD 

[0001] 

The present invention relates to a photomask blank 

substrate container, a method for storing the photomask 

blank substrate and a method for transporting the 

photomask blank substrate. 

BACKGROUND ART 

[0002] 

The design rules of design circuits including 

semiconductors, etc., have been progressing further 

miniaturization of circuits year by year. Accompanied 

by this, with regard to the photomasks for forming 

circuits, the conditions required for the circuit 

pattern such as the line width, the shape and the pitch 

are increasingly strict. 

[0003] 

As a forming method of a circuit, the 

photolithography method has heretofore been used, and as 

a resist composition for dealing with such 

miniaturization, a chemical amplification type resist 

suitable for a shorter wavelength and a higher 

resolution has widely been used. 

[0004] 

The photolithography method using the chemical 

amplification type resist is a method for obtaining a 

desired circuit pattern in which a catalytic substance 
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in the resist composition is formed by irradiation with 

light such as an excimer laser or irradiation of 

electron beam, and heat treatment is carried in the next 

step to react the catalytic substance and a polymer with 

each other, whereby the light or electron beam 

irradiated portion is solubilized (positive type) or 

insolubilized (negative type). 

[0005] 

With regard to a photomask blank substrate 

container (hereinafter sometimes simply referred to as 

container) for storing or transporting a photomask blank 

substrate onto which a resist composition has been 

coated until the light or electron beam irradiation to 

the photomask blank substrate, light weight is desired 

since transportation or carrying is easy. In addition, 

a container using various polymer-based materials as a 

substrate, and produced by injection molding, etc., has 

conventionally been used in the points of being 

inexpensive and capable of being mass-produced. 

[0006] 

However, various volatile components generating 

from the container comprising these polymer-based 

materials caused some influence on a catalytic action, a 

solubilizing action or insolubilizing action of the 

photoresist composition coated on the photomask blank 

substrate during storage or transportation of the 

photomask blank substrate. As a result, it sometimes 

caused inconvenience that, for example, a dimensional 

change such as enlargement or reduction of the line 

width was generated to the resist pattern on the 

photomask blank substrate formed by light or electron 

beam irradiation, heat treatment and development, and as 

a result, a pattern as designed could not be obtained. 
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[0007] 

To the problem caused by such a polymer-based 

material, it has been proposed a container comprising a 

thermoplastic resin in which an amount of caprolactam is 

0.01 ppm or less in terms of n-decane per a weight of 

the resin by paying attention to the caprolactam in the 

outgas (for example, see Patent Literature 1). 

CITATION LIST 

PATENT LITERATURE 

[0008] 

Patent Literature 1: W02015/037176A 

SUMMARY OF INVENTION 

TECHNICAL PROBLEM 

[0009] 

However, in recent years, resolution and contrast 

performance required for resist has been increasing more 

and more, and it has become clear that control of 

dimensional change is insufficient in a conventional 

photomask blank substrate container. In addition, 

control of the outgas from the container has been 

attracted attention until now as a means for suppressing 

influence on a resist pattern; however, as a result of 

investigation by the present inventors, it was found 

that not only the volatile organic material components 

generated from the container made of a plastic, but also 

the volatile components generated from a sealing tape 

for the container also affect the resist pattern on the 

photomask blank substrate. 

[0010] 

That is, in addition to the container for storing 

or transporting the photomask blank substrate, it has 
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been found that control is required for the outgas of 

the sealing tape, and further improvement is required 

for the combination of the container and the sealing 

tape. 

[0011] 

The present invention has been accomplished to 

solve the problems, and an object thereof is to provide 

a photomask blank substrate container, which is capable 

of storing and transporting the photomask blank 

substrate while suppressing the effect to the resist 

pattern on the contained photomask blank substrate. 

SOLUTION TO PROBLEM 

[0012] 

To accomplish the objects, according to the 

present invention, it is provided a photomask blank 

substrate container for containing a photomask blank 

substrate, comprising 

an inner member having an inner cassette capable 

of containing the photomask blank substrate, and a 

retainer member for fixing the photomask blank substrate 

contained in the inner cassette from above, 

a container main body having a lower box capable 

of containing the inner cassette, and an upper lid 

capable of engaging with the retainer member to an 

inside, and 

a sealing tape for sealing the container main body, 

wherein the container main body and the inner 

member comprise a polymer-based material in which when 

0.1 g of a sample thereof is retained at 40°C for 60 

minutes to release an outgas component, a total amount 

of the outgas detected by a gas chromatography mass 

spectrometer is 1.9x103  ng or less in terms of n- 



tetradecane, and 

the sealing tape is a material in which when a 

size of 10 mm x 10 mm of a sample thereof is retained at 

150°C for 10 minutes to release an outgas component, a 

total amount of the outgas detected by a gas 

chromatography mass spectrometer is 1.8x103  ng or less 

in terms of n-tetradecane. 

[0013] 

When such a material is employed, storage and 

transportation of the photomask blank substrate are 

possible while suppressing influence on the resist 

pattern by the volatile organic component generated from 

the container main body, the inner member and the 

sealing tape. 

[0014] 

At this time, it is preferred that the container 

main body and the inner member comprise a polymer-based 

material in which when 0.1 g of a sample thereof is 

retained at 40°C for 60 minutes to release an outgas 

component, the total amount of the outgas detected by a 

gas chromatography mass spectrometer is 500 ng or less 

in terms of n-tetradecane, 

the sealing tape is a material in which when a 

size of 10 mm x 10 mm of a sample thereof is retained at 

150°C for 10 minutes to release an outgas component, the 

total amount of the outgas detected by a gas 

chromatography mass spectrometer is 1.0x103  ng or less 

in terms of n-tetradecane. 

[0015] 

When such a material is employed, influence on the 

resist pattern by the volatile organic component 

generated from the container main body, the inner member 

and the sealing tape can be suppressed. 
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[0016] 

Also, at this time, it is preferred that the inner 

member comprises a polymer-based material in which when 

2 g of a sample thereof is retained at 100°C for 20 

minutes to release an outgas component, the total amount 

of the outgas detected by a gas chromatography mass 

spectrometer is 1.0x103  ng or less in terms of n-tetra-

decane. 

[0017] 

When such a material is employed, influence on the 

resist pattern by the volatile organic component 

generated from the inner member provided in the 

container can be more certainly suppressed. 

[0018] 

Further, at this time, it is preferred that the 

container main body comprises a polymer-based material 

containing a polycarbonate as a main component, and a 

surface resistance value thereof is 2.0x104  C/sq or less, 

and 

the sealing tape has a substrate comprising any of 

polyethylene terephthalate, polypropylene and 

polyethylene, and an adhesive surface comprising 

polyacrylic ester. 

[0019] 

When such a material is employed, influence on the 

resist pattern by the volatile organic component 

generated from the container main body, the inner member 

and the sealing tape can be more certainly suppressed, 

and it is difficultly charged whereby adsorption of dust 

can be suppressed. 

[0020] 

Moreover, at this time, a sum (the total amounts 

of the outgases in the container) of a total amount of 
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outgas by outgas component generated from an inner 

surface of the container main body, and a total amount 

of outgas by outgas component generated from a surface 

of the inner member is less than 3.0x103  pg, and 

A total amount of outgas (the total amount of the 

outgas of the tape) by outgas component generated from 

the sealing tape sealing the container main body is less 

than 1.4x102  pg. 

[0021] 

When such a material is employed, influence on the 

resist pattern by the volatile organic components 

generated from the inner surface of the container main 

body, the surface of the inner member and the sealing 

tape can be more certainly suppressed. 

[0022] 

In addition, the present invention provides a 

method of storing a photomask blank substrate which 

comprises storing the photomask blank substrate with the 

photomask blank substrate contained in the photomask 

blank substrate container of the present invention. 

Moreover, the present invention provides a method of 

transporting a photomask blank substrate which comprises 

transporting the photomask blank substrate with the 

photomask blank substrate contained in the photomask 

blank substrate container of the present invention. 

[0023] 

When the photomask blank substrate is stored and 

transported by using the photomask blank substrate 

container of the present invention as mentioned above, 

the photomask blank substrate can be stored and 

transported while suppressing influence on the resist 

pattern by the volatile organic component generated from 

the container main body, the inner member and the 
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sealing tape. 

ADVANTAGEOUS EFFECTS OF INVENTION 

[0024] 

According to the present invention, the contained 

photomask blank substrate can be stored and transported 

while suppressing influence on the resist pattern by the 

volatile organic component generated from the container 

main body, the inner member and the sealing tape. 

BRIEF DESCRIPTION OF DRAWINGS 

[0025] 

Fig. 1 is a schematic drawing showing an example 

of the photomask blank substrate container of the 

present invention. 

Fig. 2 is a schematic drawing showing the state in 

which a substrate is contained and taping is carried out 

by a sealing tape in the photomask blank substrate 

container of the present invention. 

DESCRIPTION OF EMBODIMENTS 

[0026] 

In the following, the embodiments of the present 

invention are explained, but the present invention is 

not limited by these. 

As mentioned above, in recent years, resolution 

and contrast performance required for resist are 

increasing more and more, and there is a problem that 

control of dimensional change is insufficient in the 

conventional photomask blank substrate container. 

[0027] 

Thus, the present inventors have intensively 

studied to solve the problems. As a result, they have 
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found that, as a method for storing and transporting a 

photomask blank substrate onto which a chemical 

amplification type resist has been coated, by combining 

a container in which a total amount of the outgas 

generated from a polymer-based material constituting the 

container is a certain amount or less and a sealing tape 

in which a total amount of the outgas generating from 

the sealing tape is a certain amount or less, 

inconvenience caused in a line width of the resist 

pattern formed by subjecting to exposure, 

photosensitization and development after storage and 

transportation of the photomask blank substrate can be 

prevented, and a resist pattern with high precision can 

be obtained, whereby the present invention has been 

accomplished. Moreover, the best mode for carrying out 

these was carefully examined, and they have completed 

the present invention. 

[0028] 

As shown in Fig. 1 and Fig. 2, the photomask blank 

substrate container 1 of the present invention comprises 

an inner member 5 having an inner cassette 3 capable of 

containing a photomask blank substrate 2, a retainer 

member 4 for fixing the photomask blank substrate 2 

contained in the inner cassette 3 from above, a 

container main body 8 having a lower box 6 capable of 

containing the inner cassette 3, and an upper lid 7 

capable of engaging with the retainer member 4 to an 

inside, and a sealing tape 9 sealing the container main 

body 8. 

[0029] 

The inner cassette 3 can be made a material which 

is capable of containing the photomask blank substrates 

2 by being stand in the vertical direction and being 



aligned at regular intervals. 

[0030] 

The photomask blank substrate container 1 may be 

not limited to a container which contains a plurality of 

the photomask blank substrates 2 as mentioned above, but 

may be a single photomask blank substrate type container 

which contains the photomask blank substrate 2 one by 

one. Also, it may be a sealed type container which 

shuts off outside air or may be a container which is 

communicated with outside air through a chemical filter. 

[0031] 

The photomask blank substrate 2 which is stored or 

transported by using the photomask blank substrate 

container 1 may be mentioned a material having a phase 

shift film, a material having a Cr light shielding film, 

etc., desirably a material onto which a chemical 

amplification type resist has been coated. 

[0032] 

The container main body 8 and the inner member 5 

each comprise a polymer-based material, in which when 

0.1 g of a sample thereof is retained at 40°C for 60 

minutes to release an outgas component, a total amount 

of the outgas detected by a gas chromatography mass 

spectrometer is 1.9x103  ng or less in terms of n-

tetradecane. Also, the sealing tape 9 is a material in 

which when a size of 10 mm x 10 mm of a sample thereof 

is retained at 150°C for 10 minutes to release an outgas 

component, a total amount of the outgas detected by a 

gas chromatography mass spectrometer is 1.8x103  ng or 

less in terms of n-tetradecane. 

Additionally, materials of the container main body 

8 and the inner member 5 may be the same polymer-based 

material, or may be different polymer-based materials. 
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Additionally, materials of the lower box 6 and the upper 

lid 7 of the container main body 8 may be the same 

polymer-based material, or may be different polymer-

based materials. Additionally, materials of the inner 

cassette 3 and the retainer member 4 of the inner member 

5 may be the same polymer-based material, or may be 

different polymer-based materials. 

In the present invention, when the components are 

made of different materials, each material is a polymer-

based material that satisfies the above requirement. 

Sampling is performed for individual materials. 

[0033] 

When such a photomask blank substrate container 1 

using the container main body 8, the inner member 5 and 

the sealing tape 9 in combination is employed, it is 

possible to store or transport the photomask blank 

substrate 2 while suppressing influence on the resist 

pattern by the volatile organic component generated from 

the container main body 8, the inner member 5 and the 

sealing tape 9. 

[0034] 

The polymer-based material which can be used for 

the lower box 6 and the upper lid 7, which constitute 

the container main body 8, and the inner cassette 3 and 

the retainer member 4, which constitute the inner member 

5, may be mentioned, for example, polyethylene, 

polypropylene, polymethyl methacrylate, polycarbonate, 

polyethylene terephthalate, polybutylene terephthalate 

and an acrylonitrile-butadiene-styrene polymer, etc. 

These polymer-based materials are preferably used for 

the lower box 6, the upper lid 7, the inner cassette 3, 

and the retainer member 4, but the materials are not 

limited thereto. 
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[0035] 

At this time, the container main body 8 and the 

inner member 5 can each comprise a polymer-based 

material in which when 0.1 g of the sample thereof is 

retained at 40°C for 60 minutes to release an outgas 

component, the total amount of the outgas detected by a 

gas chromatography mass spectrometer is 1.9x103  ng or 

less in terms of n-tetradecane, further preferably 500 

ng or less, more preferably 100 ng or less, and most 

preferably 50 ng or less. Also, the sealing tape can be 

a material in which a size of 10 mm x 10 mm of a sample 

thereof is retained at 150°C for 10 minutes to release 

an outgas component, the total amount of the outgas 

detected by a gas chromatography mass spectrometer is 

1.8x103  ng or less in terms of n-tetradecane, further 

preferably 1.0x103  ng or less. 

[0036] 

When such a photomask blank substrate container 1 

using the container main body 8, the inner member 5 and 

the sealing tape 9 in combination the total amounts of 

the outgas of which are little is employed, influence on 

the resist pattern by the volatile organic component 

generated from the container main body 8, the inner 

member 5 and the sealing tape 9 can be suppressed. 

[0037] 

The polymer material with less amount of the 

releasing outgas may be mentioned, for example, 

polyethylene, polypropylene, polycarbonate and 

polyethylene terephthalate. The container is preferably 

constituted by a plural number of these resins. 

[0038] 

Further, it is more preferred that the inner 

member 5 comprises at least one polymer-based material, 

12 



and each of the at least one polymer-based material is a 

polymer-based material in which when 2 g of the sample 

thereof is retained at 100°C for 20 minutes to release 

an outgas component, the total amount of the outgas 

detected by a gas chromatography mass spectrometer is 

1.0x103  ng or less in terms of n-tetradecane. 

[0039] 

The inner member 5 directly contacts with the 

photomask blank substrates 2 and all of the inner 

material 5 is provided in the container, so that by 

using the at least one material each having the total 

amount of the outgas to be detected being less as 

mentioned above, influence on the resist pattern by the 

volatile organic component generated from the inner 

member 5 can be more certainly suppressed. 

[0040] 

At this time, one or more of the container main 

body 8 and the inner member 5 (in particular, the 

container main body 8) preferably comprise at least one 

polymer-based material containing a polycarbonate as a 

main component and the surface resistance value thereof 

is preferably 2.0x104  Q/sq or less. Preferably, the 

surface resistance value of the container main body 8 is 

2.0x104  Q/sq or less. More preferably, the surface 

resistance values of the container main body 8 and the 

inner member 5 are 2.0x104  Q/sq or less. When the 

surface resistance value is smaller, it is difficultly 

charged, so that static electricity can be suppressed, 

and adsorption of dust or contamination of particles can 

be prevented. 

[0041] 

Further, the sealing tape 9 can be a material 

having a substrate and an adhesive surface. At this 
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time, a material for the substrate of the sealing tape 9 

may be mentioned, for example, a polyolefin-based, a 

polyester-based, polyvinyl chloride and Nylon, 

preferably comprises a material among any of 

polyethylene terephthalate, polypropylene and 

polyethylene. Moreover, a material for an adhesive 

surface of the sealing tape 9 may be mentioned, as an 

adhesive agent, for example, a polyacrylic ester-based, 

a polymethacrylate-based, polyvinyl acetate and a 

rubber-based, preferably a material comprising 

polyacrylic ester. 

[0042] 

When such a sealing tape 9, and the container main 

body 8 and the inner member 5 having the surface 

resistance value as mentioned above are used in 

combination, influence on the resist pattern by the 

volatile organic component generated from the container 

main body 8, the inner member 5 and the sealing tape 9 

can be certainly suppressed, it becomes difficultly 

charged, and adsorption of dust can be prevented. 

[0043] 

In addition, the sealing tape 9 is desirably a 

material having high adhesive performance to prevent 

from inflow of the outside air into the container. 

Further, the sealing tape 9 having a high expansion rate 

and a high contraction rate is desired to make sealing 

and unsealing of the container easy. 

[0044] 

Next, the method for storing and the method for 

transporting of a photomask blank substrate according to 

the present invention are explained. Here, the case 

where the photomask blank substrate container 1 of the 

present invention shown in Figs. 1 and 2 as mentioned 
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above is used is explained. 

[0045] 

First, the inner cassette 3 is contained in the 

lower box 6, and the retainer member 4 is engaged with 

the upper lid 7. Then, the photomask blank substrates 2 

are contained in the inner cassette 3, and the upper lid 

7 is closed. Thereafter, the container main body 8 is 

sealed by the sealing tape 9. Then, in the state of 

containing the photomask blank substrates 2 in the 

photomask blank substrate container 1, the photomask 

blank substrates 2 are stored and transported. When the 

photomask blank substrates are stored and transported by 

using the photomask blank substrate container of the 

present invention as mentioned above, the photomask 

blank substrates 2 can be stored and transported while 

suppressing influence on the resist pattern by the 

volatile organic component generated from the container 

main body 8, the inner member 5 and the sealing tape 9. 

[0046] 

The method for detecting the total amount of the 

outgas by gas chromatography mass spectrometer as 

mentioned above can be carried out, more specifically, 

as follows. 

[0047] 

GC-MS analysis method  

(Container main body and inner member) 

0.1 g of a sample cut in a cubic shape from a part 

of the upper lid 7 of the container main body 8 is 

charged in a sample cell after accurately weighing, and 

the gas component is/are desorbed under high purity 

helium atmosphere and heating at 40°C for 60 min. The 

generated gas component is/are analyzed by a gas 

chromatography mass spectrometer (GC-MS, Agilent 

15 



GC7890A), and an area value of the detected peak is 

converted based on the calibration curve prepared by 

using n-tetradecane, whereby the total amount of the 

outgas (outgas amount from sample: x (ng)) of the 

polymer-based material constituting the container main 

body 8 can be obtained. This amount is defined as a 

total amount of the outgas of the container main body. 

In the case where the container main body is made 

of more than one polymer-based material, the total 

amount of the outgas of the container main body is 

obtained from each polymer-based material. 

For example, when the lower box 6 and the upper 

lid 7 of the container main body 8 are made of different 

polymer-based materials, the above analysis is performed 

on each polymer-based material, and the total amount of 

the outgas of the container main body (a total amount of 

the outgas of the container main body determined by a 

sample cut out from the upper lid 7 is expressed by xi 

(ng), and a total amount of the outgas of the container 

main body determined by a sample cut out from the lower 

box 6 is expressed by x2 (ng)) is obtained from each 

polymer-based material. 

0.1 g of a sample similarly cut in a cubic shape 

from a part of the inner member 5 is charged in a sample 

cell after accurately weighing, and the gas component 

is/are desorbed under high purity helium atmosphere and 

heating at 40°C for 60 min. The generated gas component 

is/are analyzed by a gas chromatography mass 

spectrometer (GC-MS, Agilent GC7890A), and an area value 

of the detected peak is converted based on the 

calibration curve prepared by using n-tetradecane, 

whereby the total amount of the outgas (outgas amount 

from sample: y (ng)) of the polymer-based material 
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constituting the inner member 5 can be obtained. This 

amount is defined as a total amount of the outgas of the 

inner member. 

In the case where the inner member is made of more 

than one polymer-based material, the total amount of the 

outgas of the inner member is obtained from each 

polymer-based material. 

For example, when the inner cassette 3 and the 

retainer member 4 of the inner member 5 are made of 

different polymer-based materials, the above analysis is 

performed on each polymer-based material, and the total 

amount of the outgas of the inner member (a total amount 

of the outgas of the inner member determined by a sample 

cut out from the inner cassette 3 is expressed by yi 

(ng), and a total amount of the outgas of the inner 

member determined by a sample cut out from the retainer 

member 4 is expressed by y2 (ng)) is obtained from each 

polymer-based material. 

[0048] 

Further, based on these results, a total amount of 

outgas by outgas component generated from a 

corresponding inner surface of the container main body, 

and a total amount of outgas by outgas component 

generated from a corresponding surface of the inner 

member are obtained, respectively, and the sum is 

defined to be a total amount of outgas by outgas 

component generated from an inner surface of the 

container main body and a surface of the inner member at 

which the photomask blank substrates are exposed in the 

container. In the following, it is defined to be the 

total amount of the outgas in the container. 

[0049] 

More specifically, the inner surface (B (mm2)) of 
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the container main body is divided by the surface area 

(A (mm2)) of the sample, and multiplied the outgas 

amount from the sample to calculate the total amount of 

the outgas from the inner surface of the container main 

body ((B/A) x x (ng)). 

Next, the surface area (D (mm2)) of the inner 

member is divided by the surface area (C (mm2)) of the 

sample, and multiplied the outgas amount from the sample 

to calculate the total amount of the outgas from the 

surface of the inner member ((D/C) x y (ng)). 

From the sum {(B/A) x x + (D/C) x y} (ng) of these, 

the total amount of the outgas in the container can be 

obtained. 

In general, when the container main body is made 

of more than one polymer-based material, while the inner 

member is made of more than one polymer-based material, 

the total amount of the outgas in the container is 

expressed by the following formula: 

{Zrik=1(Bk/Ak)xxk+Ern1-1(Di/Ci) x yi 1 (ng) 

This formula indicates that the container main 

body 8 is made of n number of polymer-based materials, 

and the inner member 5 is made of m number of polymer-

based materials. 

[0050] 

The total amount of the outgas in the container is 

preferably less than 3.0x103  pg, more preferably 

8.0x102pg or less, further preferably 6.5x102pg or less. 

[0051] 

(Inner member) 

From the inner member 5, 2 g of the sample is 

collected, and the outgas component is/are adsorbed to 

an adsorption tube TENAX-TA and collected by using a 

curie point purge & trap sampler (JHS-100A manufactured 
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by Japan Analytical Industry Co., Ltd.) by retaining the 

sample at 100°C for 20 min while flowing a carrier gas: 

He. The adsorbed outgas component is/are analyzed by a 

gas chromatography mass spectrometer (GC-MS, Agilent 

5975C-MSD), and an area value of the detected peak is 

converted based on the calibration curve prepared by 

using n-tetradecane, whereby the total amount of the 

outgas of the inner member 5 can be obtained. 

[0052] 

(Sealing tape) 

A sample in which the sealing tape 9 is cut with a 

size of 10 mm x 10 mm is retained at 150°C for 10 min 

while flowing a carrier gas: He, and the outgas 

component is adsorbed and collected by using a curie 

point purge & trap sampler (JHS-100A manufactured by 

Japan Analytical Industry Co., Ltd.). The adsorbed 

outgas component is/are analyzed by a gas chromatography 

mass spectrometer (GC-MS, Agilent 5975C-MSD), and an 

area value of the detected peak is converted based on 

the calibration curve prepared by using n-tetradecane, 

whereby the total amount of the outgas (an outgas amount 

from the sample: z (ng)) of the sealing tape can be 

obtained. This amount is defined as a total amount of 

the outgas of the sealing tape. 

[0053] 

Also, the total amount of the outgas generated 

from the sealing tape when the periphery of the 

container main body is subjected to taping is obtained 

from the results, which is hereinafter defined to be a 

total amount of the outgas of the tape. 

[0054] 

More specifically, a width of the sealing tape 

used at this time is all 10 mm. The total length of the 

19 



tape for sealing the container main body is made E (mm). 

Next, the total amount of the outgas ({(10xE)/(10x10)1xz 

(ng)) of the tape dissipated from an area (10xE (mm2)) 

of the used sealing tape is calculated. The total 

length of the tape means a length corresponding to the 

whole circumference of the container main body. When 

the container main body is sealed with the sealing tape 

over the whole circumference, the sealing tape is 

applied such that a part of the sealing tape overlaps 

with an already wound part, but the total length does 

not include the overlapped length. 

[0055] 

The total amount of the outgas of the tape is 

preferably less than 1.4x102  pg, more preferably 1.0x102  

pg or less, further preferably 7.5x10 pg or less. 

[0056] 

Incidentally, the GC-MS measurement conditions can 

be set, for example, as follows. 

[GC-MS measurement conditions (the container main body, 

the inner member)] 

Measurement method: Dynamic head space method 

Column: DB-1 (30 m x 0.32 mm p x 0.25 pm) 

Temperature: 50°C for 3 min (10°C/min) 250°C for 12 min 

[0057] 

[GC-MS measurement conditions (the inner member, the 

sealing tape)] 

Measurement method: Purge & trap method 

Column: DB-5MS (30 m x 0.25 mmp x 0.25 pm) 

Temperature: 40°C for 5 min (10°C/min) 300°C for 5 min 

EXAMPLES 

[0058] 

In the following, the present invention is more 
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specifically explained by referring to Examples of the 

present invention and Comparative examples, but the 

present invention is not limited by these. 

[0059] 

(Example 1) 

As the container main body, as shown in Fig. 1, 

two parts of the upper lid 7 and the lower box 6, which 

are capable of containing the inner cassette 3 capable 

of standing a plurality of 152 mm square photomask blank 

substrates 2 were produced by the injection molding 

using a polycarbonate-based resin A. 

[0060] 

On the flat portion of the flat surface of the 

upper lid 7 thus produced, the surface resistance value 

was measured by using a surface resistance measuring 

device (manufactured by Mitsubishi Chemical Corporation), 

and as a result, the surface resistance value thereof 

was 2.0x104  Q/sq. 

[0061] 

Also, 0.1 g of a sample was cut from a part of the 

upper lid 7, charged in a sample cell after accurately 

weighing, retained at 40°C for 60 min under high purity 

helium atmosphere to carry out heating and desorption, 

and the generated gas component was analyzed by a gas 

chromatography mass spectrometer (GC-MS, Agilent 

GC7890A) under the following conditions. At this time, 

the area value of the detected peak was converted based 

on the calibration curve prepared by using n-tetradecane, 

whereby the total amount of the outgas of the polymer-

based material constituting the container main body was 

obtained. As a result, a total amount of detected 

outgas was 18 ng in terms of n-tetradecane. Also, 0.1 g 

of the inner member similarly measured was analyzed, and 
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as a result, a total amount of detected outgas was 9 ng 

in terms of n-tetradecane. The total amount of the 

outgas in the container obtained therefrom was 37 pg. 

[0062] 

[GC-MS measurement conditions (the container main body, 

the inner member)] 

Measurement method: Dynamic head space method 

Column: DB-1 (30 m x 0.32 =go x 0.25 pm) 

Temperature: 50°C for 3 min (10°C/min) 250°C for 12 min 

[0063] 

Also, as the inner member 5, an inner cassette 3 

capable of standing a plurality of 152 mm square 

photomask blank substrates 2, and a retainer member 4 

capable of engaging with an inside of the upper lid 7 

and fixing the respective photomask blank substrates 2 

from above contained in the inner cassette 3 when the 

upper lid 7 is engaged with the lower box 6, were 

produced by the injection molding using the same 

polybutylene terephthalate resin. 

[0064] 

2 g of the inner member was retained at 100°C for 

20 min and an outgas component was adsorbed to an 

adsorption tube TENAX-TA and collected by using a curie 

point purge & trap sampler (JHS-100A manufactured by 

Japan Analytical Industry Co., Ltd.) while flowing a 

carrier gas: He. The adsorbed outgas component was 

analyzed by a gas chromatography mass spectrometer (GC-

MS, Agilent 5975C-MSD) under the following conditions. 

At this time, the area value of the detected peak was 

converted based on the calibration curve prepared by 

using n-tetradecane, whereby the total amount of the 

outgas of the inner member 5 was obtained. As a result, 

a total amount of detected outgas was 1.3x102  ng in 
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terms of n-tetradecane. 

[0065] 

As the sealing tape, a sealing tape A in which the 

substrate is a polyethylene terephthalate-based material 

and an adhesion surface is a polyacrylic ester was used. 

[0066] 

The sealing tape A was cut with a size of 10 mm 

10 mm, and the outgas component was/were adsorbed and 

collected by using a curie point purge & trap sampler 

(JHS-100A manufactured by Japan Analytical Industry Co., 

Ltd.) by retaining the sample at 150°C for 10 min while 

flowing a carrier gas: He. The adsorbed outgas 

component was analyzed by a gas chromatography mass 

spectrometer (GC-MS, Agilent 5975C-MSD) under the 

following conditions, and the area value of the detected 

peak was converted based on the calibration curve 

prepared by using n-tetradecane to obtain the total 

amount of the outgas of the sealing tape 9. As a result, 

in the sealing tape A, a total amount of detected outgas 

was 5.3x102  ng in terms of n-tetradecane. The total 

amount of the outgas of the tape obtained therefrom was 

40 pg. 

[0067] 

[GC-MS measurement conditions (the inner member, the 

sealing tape)] 

Measurement method: Purge & trap method 

Column: DB-5MS (30 m x 0.25 mmp x 0.25 pm) 

Temperature: 40°C for 5 min (10°C/min) 300°C for 5 min 

[0068] 

Then, three sheets of the photomask blank 

substrates 2 on which a chemical amplification type 

resist has been coated were contained in the photomask 

blank substrate container 1 which had been assembled by 
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the upper lid 7, the lower box 6, the inner cassette 3 

and the retainer member 4 produced as mentioned above. 

Thereafter, the container was subjected to taping with 

the sealing tape A so as to cover the gaps between the 

upper lid 7 and the lower box 6. 

[0069] 

Then, the container main body was stored in a 

thermostat chamber at 40°C in the state that it was 

subjected to taping with the sealing tape A. After the 

storage for 20 days, it was subjected to EB drawing, 

baking and developing, to form a resist pattern with L/S 

(line & space) of. a line width of 400 nm and the space 

width was measured. 

[0070] 

Also, the photomask blank substrates onto which a 

resist had been similarly coated were subjected to EB 

drawing, baking and developing without containing in the 

container, and the difference in the space width of the 

resist pattern from that of the photomask blank 

substrates 2 stored in the container was defined to be 

ACD, and the value of the ACD was obtained. 

[0071] 

As a result, the ACD value in Example 1 was +1.0 

nm with 20 days, and it was mostly not influenced by the 

container and the sealing tape. 

[0072] 

(Example 2) 

A photomask blank substrate container was produced 

in the same conditions as in Example 1 except for using 

a sealing tape B in which the substrate was a 

polypropylene-based resin and the adhesive surface was 

polyacrylic ester as the sealing tape. 

[0073] 
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The total amount of the outgas of the sealing tape 

B was analyzed by GC-MS in the same manner as in Example 

1. As a result, a total amount of detected outgas of 

the sealing tape B was 9.3x102  ng in terms of n-

tetradecane. The total amount of the outgas of the tape 

obtained therefrom was 71 pg. 

[0074] 

The container main body of Example 2 into which 

the photomask blank substrates had been contained was 

stored at 40°C for 20 days in the same manner as in 

Example 1 with the state that the container had been 

subjected to taping with the sealing tape B. 

[0075] 

The photomask blank substrates after storage was 

subjected to EB drawing, baking and developing in the 

same manner as in Example 1, and the obtained pattern 

was measured. As a result, the ACD value in Example 2 

was +0.3 nm, and it was mostly not influenced by the 

container and the sealing tape. 

[0076] 

(Example 3) 

A photomask blank substrate container was produced 

in the same manner as in Example 1 except for using a 

sealing tape C in which the substrate was a 

polyethylene-based resin and the adhesive surface was 

polyacrylic ester as the sealing tape. 

[0077] 

The total amount of the outgas of the sealing tape 

C was analyzed by GC-MS in the same manner as in Example 

1. As a result, a total amount of detected outgas of 

the sealing tape C was 7.2x102  ng in terms of n-

tetradecane. The total amount of the outgas of the tape 

obtained therefrom was 55 pg. 
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[0078] 

The container main body of Example 3 into which 

the photomask blank substrates had been contained was 

stored at 40°C for 20 days in the same manner as in 

Example 1 with the state that the container had been 

subjected to taping with the sealing tape C. 

[0079] 

The photomask blank substrates after storage was 

subjected to EB drawing, baking and developing in the 

same manner as in Example 1, and the obtained pattern 

was measured. As a result, the ACD value in Example 3 

was -0.3 nm, and it was mostly not influenced by the 

container and the sealing tape. 

[0080] 

(Example 4) 

A photomask blank substrate container was produced 

in the same manner as in Example 1. 

[0081] 

The container main body of Example 4 into which 

the photomask blank substrates had been contained was 

stored at normal temperature for three months (90 days) 

with the state that the container had been subjected to 

taping with the sealing tape A. 

[0082] 

The photomask blank substrates after storage was 

subjected to EB drawing, baking and developing in the 

same manner as in Example 1, and the obtained pattern 

was measured. As a result, the ACD value in Example 4 

was +0.2 nm, and it was mostly not influenced by the 

container and the sealing tape. 

[0083] 

(Example 5) 

A photomask blank substrate container was produced 
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in the same manner as in Example 2. 

[0084] 

The container main body of Example 5 into which 

the photomask blank substrates had been contained was 

stored at normal temperature for three months (90 days) 

in the same manner as in Example 4 with the state that 

the container had been subjected to taping with the 

sealing tape B. 

[0085] 

The photomask blank substrates after storage was 

subjected to EB drawing, baking and developing in the 

same manner as in Example 1, and the obtained pattern 

was measured. As a result, the 6,CD value in Example 5 

was -0.8 nm, and it was mostly not influenced by the 

container and the sealing tape. 

[0086] 

(Example 6) 

A photomask blank substrate container was produced 

in the same conditions as in Example 1 except for using 

a polycarbonate-based resin B for the materials of the 

upper lid and the lower box as the polymer-based 

material of the container main body. 

[0087] 

The total amount of the outgas of the 

polycarbonate-based resin B was analyzed by GC-MS in the 

same manner as in Example 1. As a result, in the 

polycarbonate-based resin B, a total amount of detected 

outgas was 21 ng in terms of n-tetradecane. Also, 

similar to Example 1, a total amount of detected outgas 

of the inner member was 9 ng in terms of n-tetradecane. 

Thus, the total amount of the outgas in the container 

was 42 fig. 

[0088] 
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The container main body of Example 6 into which 

the photomask blank substrates had been contained was 

stored at normal temperature for three months (90 days) 

in the same manner as in Example 4 with the state that 

the container had been subjected to taping with the 

sealing tape A. 

[0089] 

The photomask blank substrates after storage was 

subjected to EB drawing, baking and developing in the 

same manner as in Example 1, and the obtained pattern 

was measured. As a result, the 4CD value in Example 6 

was -0.1 nm, and it was mostly not influenced by the 

container and the sealing tape. 

[0090] 

(Example 7) 

A photomask blank substrate container was produced 

in the same conditions as in Example 1 except for using 

a polycarbonate-based resin C for the materials of the 

upper lid and the lower box as the polymer-based 

material of the container main body. 

[0091] 

The total amount of the outgas of the 

polycarbonate-based resin C was analyzed by GC-MS in the 

same manner as in Example 1. As a result, in the 

polycarbonate-based resin C, a total amount of detected 

outgas was 34 ng in terms of n-tetradecane. Thus, the 

total amount of the outgas in the container was 61 pg. 

[0092] 

The container main body of Example 7 into which 

the photomask blank substrates had been contained was 

stored at normal temperature for three months (90 days) 

in the same manner as in Example 4 with the state that 

the container had been subjected to taping with the 
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sealing tape A. 

[0093] 

The photomask blank substrates after storage was 

subjected to EB drawing, baking and developing in the 

same manner as in Example 1, and the obtained pattern 

was measured. As a result, the ACD value in Example 7 

was +0.5 nm, and it was mostly not influenced by the 

container and the sealing tape. 

[0094] 

(Example 8) 

A photomask blank substrate container was produced 

in the same conditions as in Example 1 except for using 

a polypropylene-based resin D for the materials of the 

upper lid and the lower box as the polymer-based 

material of the container main body. 

[0095] 

The total amount of the outgas of the 

polypropylene-based resin D was analyzed by GC-MS in the 

same manner as in Example 1. As a result, in the 

polypropylene-based resin D, a total amount of detected 

outgas was 4.9x102  ng in terms of n-tetradecane. Thus, 

the total amount of the outgas in the container was 635 

leg (6.4x102  pg). 

[0096] 

The container main body of Example 8 into which 

the photomask blank substrates had been contained was 

stored at normal temperature for three months (90 days) 

in the same manner as in Example 4 with the state that 

the container had been subjected to taping with the 

sealing tape A. 

[0097] 

The photomask blank substrates after storage was 

subjected to EB drawing, baking and developing in the 
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same manner as in Example 1, and the obtained pattern 

was measured. As a result, the iCD value in Example 8 

was -1.2 nm, and it was mostly not influenced by the 

container and the sealing tape. The results of Examples 

1 to 8 mentioned above were summarized in the following 

Table 1. 

[0098] 

[Table 1] 

Example 
1 

Example 
2 

Example 
3 

Example 
4 

Example 
5 

Example 
6 

Example 
7 

Example 
8 

Container 
main bod y 
(upper  
lid, 
lower 
box) 

Sample Resin A Resin A Resin A Resin A Resin A Resin B Resin C Resin D 

Base 
resin 

Polyca- 
rbonate 
-based 

Polyca- 
rbonate 
-based 

Polyca- 
rbonate 
-based 

Polyca- 
rbonate 
-based 

Polyca- 
rbonate 
-based 

Polyca- 
rbonate 
-based 

Polyca- 
rbonate 
-based 

Polypro - 
pylene 
-based 

Total 
amount of 
outgas 
(40°C x 
60min)/in 
terms of 
n-
tetradec - 
ane ng 

18 18 18 18 18 21 34 
4.9 x 

102  

Inner 
member 
(inner 

cassette
' 

retainer 
member) 

Base 
resin 

Polybu- 
tylene 
tereph- 
thalate 
-based 

Polybu- 
tylene 
tereph- 
thalate 
-based 

Polybu- 
tylene 
tereph- 
thalate 
-based 

Polybu- 
tylene 
tereph- 
thalate 
-based 

Polybu- 
tylene 
tereph- 
thalate 
-based 

Polybu- 
tylene 
tereph- 
thalate 
-based 

Polybu- 
tylene 
tereph- 
thalate 
-based 

Polybut - 
ylene 
terepht - 
halate 
-based 

Total 
amount of 
outgas 
(40°C X 
60min)/in 
terms of 
n 
tetradec - 
ane ng 

9 9 9 9 9 9 9 9 

Total 
amount of 
outgas 
(100°C x 
20min)/in 
terms of 
n-
tetradec-
ane ng 

1.3 x 
102  

1.3 x 
102  

1.3 x 
102  

1.3 x 
102  

1.3 x 
102 

1.3 x 
102 

1.3 x 
102  

1.3 x 
102  

Sealing 
tape 

Sample 
Sealing 
tape A 

Sealing 
tape B 

Sealing 
tape C 

Sealing 
tape A 

Sealing 
tape B 

Sealing 
tape A 

Sealing 
tape A 

Sealing 
tape A 

Substrate 

Polyet- 
hylene 
tereph- 
thalate 
-based 

Polypr- 
opylene 
-based 

Polyet- 
hylene 
-based 

Polyet- 
hylene 
tereph- 
thalate 
-based 

Polypr- 
opylene 
-based 

Polyet- 
hylene 
tereph- 
thalate 
-based 

Polyet- 
hylene 
tereph- 
thalate 
-based 

Polyeth - 
ylene 
terepht - 
halate 
-based 
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Adhesive 
surface 

Polyac- 
rylic 
ester 
-based 

Polyac- 
rylic 
ester 
-based 

Polyac- 
rylic 
ester 
-based 

Polyac- 
rylic 
ester 
-based 

Polyac- 
rylic 
ester 
-based 

Polyac- 
rylic 
ester 
-based 

Polyac- 
rylic 
ester 
-based 

Polyacr - 
ylic 
ester 
-based 

Total 
amount of 
outgas 
(150°C x 
10min)/in 
terms of 
n-
tetradec-
ane ng 

5.3 x 
102  

9.3 x 
102  

7.2 x 
102  

5.3 x 
102  

9.3 x 
102  

5.3 x 
102  

5.3 x 
102  

5.3 x 
102  

Total amount of 
outgas in container 

Pg 
37 37 37 37 37 42 61 635 

Total amount of 
outgas of tape pg 

40 71 55 40 71 40 40 40 

Storage 
condition 

-ns 

stored 
days/day 

20 20 20 90 90 90 90 90 

stored 
temperat- 
ure/°C 

40 40 40 23 23 23 23 23 

Line width changed 
amount ACD/nm 

1.0 0.3 -0.3 0.2 -0.8 -0.1 0.5 -1.2 

[0099] 

(Comparative example 1) 

A photomask blank substrate container was produced 

in the same manner as in Example 1 except for using a 

methyl methacrylate-based resin E for the materials of 

the upper lid and the lower box as the container main 

body. 

[0100] 

The total amount of the outgas of the methyl 

methacrylate-based resin E was analyzed by GC-MS in the 

same manner as in Example 1. As a result, a total 

amount of detected outgas of the methyl methacrylate-

based resin E was 2.0x103  ng in terms of n-tetradecane. 

Thus, the total amount of the outgas in the container 

was 3,032 pg. 

[0101] 
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The container main body of Comparative example 1 

into which the photomask blank substrates had been 

contained was stored at 40°C for 20 days in the same 

manner as in Example 1 with the state that the container 

had been subjected to taping with the sealing tape A. 

[0102] 

The photomask blank substrates after storage was 

subjected to EB drawing, baking and developing in the 

same manner as in Example 1, and the obtained pattern 

was measured. As a result, the L,CD value in Comparative 

example 1 was +7.4 nm, and it was influenced by the 

container. 

[0103] 

(Comparative example 2) 

A photomask blank substrate container was produced 

in the same conditions as in Example 1 except for using 

a sealing tape D in which the substrate was a polyvinyl 

chloride-based resin and an adhesive surface was a 

natural rubber-based material as the sealing tape. 

[0104] 

The total amount of the outgas of the sealing tape 

D was analyzed by GC-MS in the same manner as in Example 

1. As a result, a total amount of detected outgas of 

the sealing tape D was 1.7x104  ng in terms of n-

tetradecane. The total amount of the outgas of the tape 

obtained therefrom was 1,291 gg (1.3x103  pg). 

[0105] 

The container main body of Comparative example 

into which the photomask blank substrates had been 

contained was stored at 40°C for 20 days in the same 

manner as in Example 1 with the state that the container 

had been subjected to taping with the sealing tape D. 

[0106] 
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The photomask blank substrates after storage was 

subjected to EB drawing, baking and developing in the 

same manner as in Example 1, and the obtained pattern 

was measured. As a result, the ACD value in Comparative 

example 2 was -12.9 nm, and it was influenced by the 

sealing tape. 

[0107] 

(Comparative example 3) 

A photomask blank substrate container was produced 

in the same conditions as in Example 1 except for using 

a sealing tape E in which the substrate was a 

polyethylene-based resin and an adhesive surface was 

polyacrylic ester as the sealing tape. 

[0108] 

Also, the total amount of the outgas of the 

sealing tape E was analyzed by GC-MS in the same manner 

as in Example 1. As a result, a total amount of 

detected outgas of the sealing tape E was 1.9x103  ng in 

terms of n-tetradecane. The total amount of the outgas 

of the tape obtained therefrom was 144 pg (1.4x102  pg). 

[0109] 

The container main body of Comparative example 

into which the photomask blank substrates had been 

contained was stored at 40°C for 20 days in the same 

manner as in Example 1 with the state that the container 

had been subjected to taping with the sealing tape E. 

[0110] 

The photomask blank substrates after storage was 

subjected to EB drawing, baking and developing in the 

same manner as in Example 1, and the obtained pattern 

was measured. As a result, the ACD value in Comparative 

example 3 was -3.9 nm, and it was influenced by the 

sealing tape. 
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[0111] 

(Comparative example 4) 

A photomask blank substrate container was produced 

in the same conditions as in Example 1 except for using 

a sealing tape F in which the substrate was a 

polyethylene-based resin and the adhesive surface was 

polyacrylic ester as the sealing tape. 

[0112] 

The total amount of the outgas of the sealing tape 

F was analyzed by GC-MS in the same manner as in Example 

1. As a result, a total amount of detected outgas of 

the sealing tape F was 2.4x103  ng in terms of n-

tetradecane. The total amount of the outgas of the tape 

obtained therefrom was 182 pg (1.8x102  pg). 

[0113] 

The container main body of Comparative example 4 

into which the photomask blank substrates had been 

contained was stored at 40°C for 20 days in the same 

manner as in Example 1 with the state that the container 

had been subjected to taping with the sealing tape F. 

[0114] 

The photomask blank substrates after storage was 

subjected to EB drawing, baking and developing in the 

same manner as in Example 1, and the obtained pattern 

was measured. As a result, the ACD value in Comparative 

example 4 was -2.3 nm, and it was influenced by the 

sealing tape. 

[0115] 

(Comparative example 5) 

A photomask blank substrate container was produced 

in the same manner as in Comparative example 2. 

[0116] 

The container main body of Comparative example 5 
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into which the photomask blank substrates had been 

contained was stored at normal temperature for three 

months (90 days) with the state that the container had 

been subjected to taping with the sealing tape D. 

[0117] 

The photomask blank substrates after storage was 

subjected to EB drawing, baking and developing in the 

same manner as in Example 1, and the obtained pattern 

was measured. As a result, the 1CD value in Comparative 

example 5 was -2.4 nm, and it was influenced by the 

sealing tape. 

[0118] 

(Comparative example 6) 

A photomask blank substrate container was produced 

in the same conditions as in Example 1 except for using 

an acrylonitrile-butadiene-styrene-based resin F as 

materials for the upper lid and the lower box of the 

container main body. 

[0119] 

The total amount of the outgas of the 

acrylonitrile-butadiene-styrene-based resin F was 

analyzed by GC-MS in the same manner as in Example 1. 

As a result, a total amount of detected outgas of the 

acrylonitrile-butadiene-styrene-based resin F was 

5.2x103  ng. Thus, the total amount of the outgas in the 

container was 7,259 pg. 

[0120] 

The container main body of Comparative example 6 

into which the photomask blank substrates had been 

contained was stored at normal temperature for three 

months (90 days) in the same manner as in Example 4 with 

the state that the container had been subjected to 

taping with the sealing tape A. 
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[0121] 

The photomask blank substrates after storage was 

subjected to EB drawing, baking and developing in the 

same manner as in Example 1, and the obtained pattern 

was measured. As a result, the ACD value in Comparative 

example 6 was -4.7 nm, and it was influenced by the 

container. 

[0122] 

(Comparative example 7) 

A photomask blank substrate container was produced 

in the same conditions as in Example 1 except for using 

an acrylonitrile-butadiene-styrene-based resin G as 

materials for the upper lid and the lower box of the 

container main body. 

[0123] 

The total amount of the outgas of the 

acrylonitrile-butadiene-styrene polymer-based resin G 

was analyzed by GC-MS in the same manner as in Example 1. 
As a result, a total amount of detected outgas of the 

acrylonitrile-butadiene-styrene-based resin G was 

5.9x103  ng in terms of n-tetradecane. Thus, the total 

amount of the outgas in the container was 8,234 pg. 

[0124] 

The container main body of Comparative example 7 

into which the photomask blank substrates had been 

contained was stored at normal temperature for three 

months (90 days) in the same manner as in Example 4 with 

the state that the container had been subjected to 

taping with the sealing tape A. 

[0125] 

The photomask blank substrates after storage was 

subjected to EB drawing, baking and developing in the 

same manner as in Example 1, and the obtained pattern 
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was measured. As a result, the ,ACD value in Comparative 

example 7 was -4.5 nm, and it was influenced by the 

container. The results of Comparative examples 1 to 7 

were summarized in the following Table 2. 

[0126] 

[Table 2] 

Compa- 
rative 
example 

1 

Compa- 
rative 
example 

2 

Compa- 
rative 
example 

3 

Compa- 
rative 
example 

4 

Compa- 
rative 
example 

5 

Compa- 
rative 
example 

6 

Compa- 
rative 
example 

7 

Container 
main body 
(upper 
lid, 
lower 
box) of  

Sample Resin E Resin A Resin A Resin A Resin A Resin F Resin G 

Base 
resin 

Polyme- 
thyl 
methacr 
ylate 
-based 

Polyca- 
rbonate 
-based 

Polyca- 
rbonate 
-based 

Polyca- 
rbonate 
-based 

Polyca- 
rbonate 
-based 

Acrylo- 
nitrile 
- 
butadi- 
ene- 
styrene 
-based 

Acrylo-
nitrile 

butadi-
ene-
styrene 
-based 

Total 
amount 

outgas 
(40°C x 
60min)/ 
in 
terms 
of n-
tetrad-
ecane 
ng 

2.0 	x 
103  

18 18 18 18 
5.2 	x 

103  
5.9 	x 

103  

Inner 
member 
(inner 

cassette, 
retainer 
member) 

Base 
resin 

Polybu- 
tylene 
tereph- 
thalate 
-based 

Polybu- 
tylene 
tereph- 
thalate 
-based 

Polybu- 
tylene 
tereph- 
thalate 
-based 

Polybu- 
tylene 
tereph- 
thalate 
-based 

Polybu- 
tylene 
tereph- 
thalate 
-based 

Polybu- 
tylene 
tereph- 
thalate 
-based 

Polybu-
tylene 
tereph-
thalate 
-based 

Total 
amount 
of 
outgas 
(40°C x 
60min)/ 
in 
terms 
of n 
tetrad-
ecane 

 ng 
 

9 9 9 9 9 9 

Total 
amount 
of 
outgas 
(100°C 
x 
20min)/ 
in 
terms 
of n-
tetrad-
ecane 
ng 

1.3 x 
102  

1.3 x 
102  

1.3 	x 
102  

1.3 	x 
102  

1.3 	x 
102  

1.3 	x 
102 

1.3 	x 
102 
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Sealing 
tape 

Sample 
Sealing 
tape A 

Sealing 
tape D 

Sealing 
tape E 

Sealing 
tape F 

Sealing 
tape D 

Sealing 
tape A 

Sealing 
tape A 

Substr- 
ate 

Polyet- 
hylene 
tereph- 
thalate 
-based 

Polyvi- 
nyl 
chlori- 
de 
-based 

Polyet- 
hylene 
-based 

Polyet- 
hylene 
-based 

Polyvi- 
nyl 
chlori- 
de 
-based 

Polyet- 
hylene 
tereph- 
thalate 
-based 

Polyet-
hylene 
tereph-
thalate 
-based 

Adhesi-
ye 
surface 

Polyac- 
rylic 
ester 
-based 

Natural 
rubber- 
based 

Polyac- 
rylic 
ester 
-based 

Polyac- 
rylic 
ester 
-based 

Natural 
rubber 
-based 

Polyac- 
rylic 
ester 
-based 

Polyac-
rylic 
ester 
-based 

Total 
amount 
of 
outgas 
(150°C 
x 
10min)/ 
in 
terms 
of n-
tetrad-
ecane 
ng 

5.3 x 
102  

1.7 	x 
104  

1.9 	x 
103  

2.4 	x 
10' 

1.7 	x 
10' 

5.3 x 
102  

5.3 x 
102  

Total amount of 
outgas in 

container pg 
3032 37 37 37 37 7259 8234 

Total amount of 
outgas of tape ug 40 1291 144 182 1291 40 40 

Storage 
condition 

-ns 

stored 
days 
/day 

20 20 20 20 90 90 90 

stored 
tempera 
ture 
/ 	°C 

40 40 40 40 23 23 23 

Line width changed 
amount ACD/nm 7.4 -12.9 -3.9 -2.3 -2.4 -4.7 -4.5 

[0127] 

As shown in Table 2, in Comparative examples 1, 6 

and 7, the total amounts of the outgas of the inner 

member and the sealing tape were a little, but the total 

amount of the outgas of the container main body was 

2.0x103  ng or more in terms of n-tetradecane. Also, the 

total amount of the outgas in the container was 3.0x103  

pg or more. Therefore, in Comparative examples 1, 6 and 

7, it can be considered that the ACD value was worsened 

by the influence of the container, in particular, by the 
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container main body. 

[0128] 

In addition, in Comparative examples 2 to 5, a 

total amounts of outgas of the inner member and the 

container main body were a little, but the total amount 

of the outgas of the sealing tape was 1.9x103  ng or more 

in terms of n-tetradecane. Also, the total amount of 

the outgas of the tape was 1.4x102  pg or more. 

Therefore, in Comparative examples 2 to 5, it can be 

considered that the ACD value was worsened by the 

influence of the sealing tape. 

[0129] 

On the other hand, as shown in Table 1, in 

Examples 1 to 8, the total amounts of the outgas of the 

container main body, the inner member and the sealing 

tape were each within the range of the present invention, 

so that worsening in the ACD value could be suppressed. 

[0130] 

Such photomask blank substrate containers of the 

present invention are employed, it can be understood 

that the photomask blank substrates can be stored and 

transported while suppressing influence on the resist 

pattern by the volatile organic component generated from 

the container main body, the inner member and the 

sealing tape. 

[0131] 

It must be stated here that the present invention 

is not restricted to the embodiments shown by the 

embodiments. The embodiments are merely examples so 

that any embodiments composed of substantially the same 

technical concept as disclosed in the claims of the 

present invention and expressing a similar effect are 

included in the technical scope of the present invention. 
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CLAIMS 

1. A photomask blank substrate container for containing 

a photomask blank substrate, comprising 

an inner member having an inner cassette capable 

of containing the photomask blank substrate, and a 

retainer member for fixing the photomask blank substrate 

contained in the inner cassette from above, 

a container main body having a lower box capable 

of containing the inner cassette, and an upper lid 

capable of engaging with the retainer member to an 

inside, and 

a sealing tape for sealing the container main body, 

wherein the container main body and the inner 

member comprise a polymer-based material in which when 

0.1 g of a sample thereof is retained at 40°C for 60 

minutes to release an outgas component, a total amount 

of the outgas detected by a gas chromatography mass 

spectrometer is 1.9x103  ng or less in terms of n-

tetradecane, and 

the sealing tape is a material in which when a 

size of 10 mm x 10 mm of a sample thereof is retained at 

150°C for 10 minutes to release an outgas component, a 

total amount of the outgas detected by a gas 

chromatography mass spectrometer is 1.8x103  ng or less 

in terms of n-tetradecane. 

2. The photomask blank substrate container according to 

claim 1, wherein 

the container main body and the inner member 

comprise a polymer-based material in which when 0.1 g of 

a sample thereof is retained at 40°C for 60 minutes to 

release an outgas component, the total amount of the 
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outgas detected by a gas chromatography mass 

spectrometer is 500 ng or less in terms of n-tetradecane, 

the sealing tape is a material in which when a 

size of 10 mm x 10 mm of a sample thereof is retained at 

150°C for 10 minutes to release an outgas component, the 

total amount of the outgas detected by a gas 

chromatography mass spectrometer is 1.0x103  ng or less 

in terms of n-tetradecane. 

3. The photomask blank substrate container according to 

claim 1 or 2, wherein 

the inner member comprises a polymer-based 

material in which when 2 g of a sample thereof is 

retained at 100°C for 20 minutes to release an outgas 

component, the total amount of the outgas detected by a 

gas chromatography mass spectrometer is 1.0x103  ng or 

less in terms of n-tetradecane. 

4. The photomask blank substrate container according to 

any one of claims 1 to 3, wherein 

the container main body comprises a polymer-based 

material containing a polycarbonate as a main component, 

and a surface resistance value thereof is 2.0x104  C/sq 

or less, and 

the sealing tape has a substrate comprising any of 

polyethylene terephthalate, polypropylene and 

polyethylene, and an adhesive surface comprising 

polyacrylic ester. 

5. The photomask blank substrate container according to 

any one of claims 1 to 4, wherein 

a sum of a total amount of outgas by outgas 

component generated from an inner surface of the 
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container main body, and a total amount of outgas by 

outgas component generated from a surface of the inner 

member is less than 3.0x103  pg, and 

a total amount of outgas by outgas component 

generated from the sealing tape sealing the container 

main body is less than 1.4x102  pg. 

6. A method of storing a photomask blank substrate 

which comprises 

storing the photomask blank substrate with the 

photomask blank substrate contained in the photomask 

blank substrate container according to any one of claims 

1 to 5. 

7. A method of transporting a photomask blank substrate 

.which comprises 

transporting the photomask blank substrate with 

the photomask blank substrate contained in the photomask 

blank substrate container according to any one of claims 

1 to 5. 
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