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CLAIMS 

 

1. A mask blank comprising a transparent substrate including a light shielding film 

for formation of a transfer pattern, 

 wherein the light shielding film is formed of a material containing silicon and 

nitrogen or a material containing one or more elements selected from a semimetal element 

and a non-metal element, silicon, and nitrogen, 

 the light shielding film is provided in contact with a main surface of the 

transparent substrate, 

 the light shielding film has an optical density for exposure light of an ArF 

excimer laser of 2.5 or more, 

 a ratio of a content (atom%) of silicon to a content (atom%) of nitrogen at an 

internal region except for a neighborhood region near an interface between the light 

shielding film and the transparent substrate and a surface layer region on a side opposite 

to the transparent substrate is 2.4 or more and 4.0 or less, and 

 the internal region has a total content of silicon and nitrogen of 97 atom% or 

more, wherein the light shielding film has an extinction coefficient k for exposure light of 

an ArF excimer laser of 2.00 or more and 2.40 or less. 

 

2. The mask blank according to claim 1, wherein a region except for the surface 

layer region of the light shielding film has an oxygen content of 3 atom% or  less. 

 

3. The mask blank according to claim 1 or 2, wherein the surface layer region is a 

region ranging from a surface of the light shielding film on the side opposite to the 

transparent substrate to a depth of 5 nm in a direction toward the transparent substrate.  

 

4. The mask blank according to any one of claims 1 to 3, wherein the neighborhood 

region is a region ranging from the interface of the transparent substrate to a dept h of 5 

nm in a direction toward the surface layer region.  

 

5. The mask blank according to any one of claims 1 to 4, wherein the light 

shielding film is formed of a material containing silicon, nitrogen, and a non -metal 

element. 
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6. The mask blank according to any one of claims 1 to 5, wherein the surface layer 

region has an oxygen content higher than the oxygen content of the region except for the 

surface layer region of the light shielding film. 

 

7. The mask blank according to any one of claims 1 to 6, wherein the light 

shielding film has a refractive index n for exposure light of an ArF excimer laser of 1.25 

or more and 1.55 or less. 

 

8. A method for manufacturing a transfer mask with use of the mask blank 

according to any one of claims 1 to 7, the method comprising a step of forming a transfer 

pattern on the light shielding film by dry etching.  

 

9. A method for manufacturing a semiconductor device, the method comprising a 

step of transferring by exposure a transfer pattern to a resist film on a semiconductor 

substrate with use of a transfer mask manufactured by the method for manufacturing a 

transfer mask according to claim 8. 

 


