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CLAIMS 

 

Claim 1 A method for manufacturing a semiconductor substrate, comprising: 

 forming a polyimide layer on a support material; 

 forming an unevenness absorbing layer on the polyimide layer; 5 

 bonding the support material and a circuit-formed face of a semiconductor wafer with 

the polyimide layer and the unevenness absorbing layer being interposed therebetween; 

 grinding a non-circuit-formed face of the semiconductor wafer to which the support 

material is bonded; 

 releasing the support material from the polyimide layer; and 10 

 releasing the polyimide layer and the unevenness absorbing layer from the 

semiconductor wafer, wherein 

a polyimide for use in the polyimide layer has a glass transition temperature of 210°C or less 

and is dissolvable in a solvent. 

 15 

Claim 2 The method for manufacturing a semiconductor substrate according to claim 1, 

wherein the polyimide comprises a polycondensation unit of a tetracarboxylic 

dianhydride (α) and a diamine (β), 

 the tetracarboxylic dianhydride (α) comprises an aromatic tetracarboxylic 

dianhydride (α1) having a benzophenone backbone, represented by the following formula 20 

(1), or the diamine (β) comprises an aromatic diamine (β1) having a benzophenone backbone, 

represented by the following formula (2), 

 

     ...(1)
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C

O

    ...(2) 

 a total amount of the aromatic tetracarboxylic dianhydride (α1) and the aromatic 

diamine (β1) is 5 to 49mol% based on a total amount of the tetracarboxylic dianhydride (α) 

and the diamine (β). 

 5 

Claim 3 The method for manufacturing a semiconductor substrate according to claim 2, 

wherein 

 the diamine (β) comprises an aliphatic diamine (β5) represented by the following 

formula (3) or (4), 

     ...(3) 10 

wherein in formula (3), R1 is an aliphatic chain having a main chain containing any one or 

more atoms of C, N, and O, a total number of atoms constituting the main chain is 7 to 500, 

 the aliphatic chain optionally further has a side chain containing any one or more 

atoms of C, N, H, and O, and a total number of atoms constituting the side chain is 10 or less, 

     ...(4) 15 

wherein in formula (4), R2 is an aliphatic chain having a main chain containing any one or 

more atoms of C, N, and O, a total number of atoms constituting the main chain is 5 to 500,

 the aliphatic chain optionally further has a side chain containing any one or more 
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atoms of C, N, H, and O, and a total number of atoms constituting the side chain is 10 or less, 

and 

 the polyimide has an amine equivalent of 4,000 to 20,000. 

 

Claim 4 The method for manufacturing a semiconductor substrate according to claim 3, 5 

wherein 

 the total amount of the aromatic tetracarboxylic dianhydride (α1) and the aromatic 

diamine (β1) is 5 to 30mol% based on the total amount of the tetracarboxylic dianhydride 

(α) and the diamine (β), 

 a total amount of a tetracarboxylic dianhydride and a diamine each not having any 10 

aliphatic chain having 3 or more carbon atoms in a main chain is 95mol% or more based on 

the total amount of the tetracarboxylic dianhydride (α) and the diamine (β), 

 the tetracarboxylic dianhydride (α) comprises an aromatic tetracarboxylic 

dianhydride (α2) not having a biphenyl backbone but having a diphenyl ether backbone, or 

the diamine (β) comprises an aromatic diamine (β2) not having a biphenyl backbone but 15 

having a diphenyl ether backbone, 

 a total amount of the aromatic tetracarboxylic dianhydride (α2) and the aromatic 

diamine (β2) is 40mol% or more and 95mol% or less based on the total amount of the 

tetracarboxylic dianhydride (α) and the diamine (β), and a total amount of an aromatic 

tetracarboxylic dianhydride (α3) not having a biphenyl backbone but having a diphenyl ether 20 

backbone and having three or more aromatic rings, and an aromatic diamine (β3) not having 

a biphenyl backbone but having a diphenyl ether backbone and having three or more 

aromatic rings is 20mol% or more based on the total amount of the tetracarboxylic 

dianhydride (α) and the diamine (β), 

 the tetracarboxylic dianhydride (α) comprises an aromatic tetracarboxylic  25 

dianhydride (α4) having a biphenyl backbone, or the diamine (β) comprises an aromatic 
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diamine (β4) having a biphenyl backbone, 

 a total amount of the aromatic tetracarboxylic dianhydride (α4) and the aromatic 

diamine (β4) is 0mol% or more and less than 45mol% based on the total amount of the 

tetracarboxylic dianhydride (α) and the diamine (β), and 

 the polyimide has a viscosity average molecular weight η of 0.6 or more and 1.60 or 5 

less. 

 

Claim 5 The method for manufacturing a semiconductor substrate according to any one 

of claims 1 to 4, further comprising 

 processing a non-circuit-formed face of the semiconductor wafer at a temperature of 10 

180°C or more, after the wafer grinding and before the support material releasing. 

 

 

Claim 6 The method for manufacturing a semiconductor substrate according to any one 

of claims 1 to 5, wherein 15 

 the support material releasing comprises irradiating an interface between the support 

material and the polyimide layer with laser light. 
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Claim 7 The method for manufacturing a semiconductor substrate according to any one 

of claims 1 to 5, wherein 

 the support material releasing comprises dissolving at least a part of the polyimide 

layer with a solvent. 

 5 

Claim 8 The method for manufacturing a semiconductor substrate according to any one 

of claims 1 to 7, wherein 

 the polyimide layer formation comprises coating with a varnish comprising a solvent 

and the polyimide, and drying the varnish. 

 10 

Claim 9 The method for manufacturing a semiconductor substrate according to any one 

of claims 1 to 7, wherein 

 the polyimide layer formation comprises bonding a polyimide sheet comprising the 

polyimide, to the support material. 

 15 

Claim 10 A method for manufacturing a semiconductor apparatus, comprising: 

 forming a polyimide layer on a support material; 

 forming a rewiring layer on the support material with the polyimide layer being 

interposed therebetween; 

 disposing a semiconductor chip on the rewiring layer, and joining the rewiring layer 20 

and the semiconductor chip so as to electrically conduct the rewiring layer and the 

semiconductor chip; 

 sealing the semiconductor chip joined to the rewiring layer, with a sealing material;  

 releasing the support material from the polyimide layer and patterning the polyimide 

layer, wherein 25 
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 a polyimide for use in the polyimide layer has a glass transition temperature of 210°C 

or less and is dissolvable in a solvent. 

 

Claim 11 The method for manufacturing a semiconductor apparatus according to claim 

10, wherein the polyimide comprises a polycondensation unit of a tetracarboxylic 5 

dianhydride (α) and a diamine (β), 

 the tetracarboxylic dianhydride (α) comprises an aromatic tetracarboxylic 

dianhydride (α1) having a benzophenone backbone, represented by the following formula 

(1), or the diamine (β) comprises an aromatic diamine (β1) having a benzophenone backbone, 

represented by the following formula (2), 10 

     ...(1) 

     ...(2) 

 a total amount of the aromatic tetracarboxylic dianhydride (α1) and the aromatic 

diamine (β1) is 5 to 49mol% based on a total amount of the tetracarboxylic dianhydride (α) 

and the diamine (β), 15 

 the diamine (β) comprises an aliphatic diamine (β5) represented by the following 

formula (3) or (4), 

C
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     ...(3) 

wherein in formula (3), R1 is an aliphatic chain having a main chain containing any one or 

more atoms of C, N, and O, a total number of atoms constituting the main chain is 7 to 500, 

 the aliphatic chain optionally further has a side chain containing any one or more 

atoms of C, N, H, and O, and a total number of atoms constituting the side chain is 10 or less, 5 

     ...(4) 

wherein in formula (4), R2 is an aliphatic chain having a main chain containing any one or 

more atoms of C, N, and O, a total number of atoms constituting the main chain is 5 to 500, 

 the aliphatic chain optionally further has a side chain containing any one or more 

atoms of C, N, H, and O, and a total number of atoms constituting the side chain is 10 or less, 10 

and 

 the polyimide has an amine equivalent of 4,000 to 20,000. 

 

Claim 12 The method for manufacturing a semiconductor apparatus according to claim 

11, wherein 15 

 the total amount of the aromatic tetracarboxylic dianhydride (α1) and the aromatic 

diamine (β1) is 5 to 30mol% based on the total amount of the tetracarboxylic dianhydride 

(α) and the diamine (β), 

 a total amount of a tetracarboxylic dianhydride and a diamine each not having any 

aliphatic chain having 3 or more carbon atoms in a main chain is 95mol% or more based on 20 

the total amount of the tetracarboxylic dianhydride (α) and the diamine (β), 
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 the tetracarboxylic dianhydride (α) comprises an aromatic tetracarboxylic 

dianhydride (α2) not having a biphenyl backbone but having a diphenyl ether backbone, or 

the diamine (β) comprises an aromatic diamine (β2) not having a biphenyl backbone but 

having a diphenyl ether backbone, 

 a total amount of the aromatic tetracarboxylic dianhydride (α2) and the aromatic 5 

diamine (β2) is 40mol% or more and 95mol% or less based on the total amount of the 

tetracarboxylic dianhydride (α) and the diamine (β), and a total amount of an aromatic 

tetracarboxylic dianhydride (α3) not having a biphenyl backbone but having a diphenyl ether 

backbone and having three or more aromatic rings, and an aromatic diamine (β3) not having 

a biphenyl backbone but having a diphenyl ether backbone and having three or more 10 

aromatic rings is 20mol% or more based on the total amount of the tetracarboxylic 

dianhydride (α) and the diamine (β), 

 the tetracarboxylic dianhydride (α) comprises an aromatic tetracarboxylic 

dianhydride (α4) having a biphenyl backbone, or the diamine (β) comprises an aromatic 

diamine (β4) having a biphenyl backbone, 15 

 a total amount of the aromatic tetracarboxylic dianhydride (α4) and the aromatic 

diamine (β4) is 0mol% or more and less than 45mol% based on the total amount of the 

tetracarboxylic dianhydride (α) and the diamine (β), and 

 the polyimide has a viscosity average molecular weight η of 0.6 or more and 1.60 or 

less. 20 
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Claim 13 The method for manufacturing a semiconductor apparatus according to any one 

of claims 10 to 12, further comprising 

 forming, on the rewiring layer, an external connection electrode to be electrically 

connected to the rewiring layer, after the support material releasing. 5 

 

Claim 14 The method for manufacturing a semiconductor apparatus according to any one 

of claims 10 to 13, wherein 

 the support material releasing comprises irradiating an interface between the support 

material and the polyimide layer with laser light. 10 

 

Claim 15 The method for manufacturing a semiconductor apparatus according to any one 

of claims 10 to 13, wherein 

 the support material releasing comprises dissolving at least a part of the polyimide 

layer with a solvent. 15 

 

Claim 16 The method for manufacturing a semiconductor apparatus according to any one 

of claims 10 to 15, wherein 

 the polyimide layer formation comprises coating with a varnish comprising a solvent 

and the polyimide, and drying the varnish. 20 

 

Claim 17 The method for manufacturing a semiconductor apparatus according to any one 

of claims 10 to 15, wherein 
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 the polyimide layer formation comprises bonding a polyimide sheet comprising the 

polyimide, to the support material. 

 

Claim 18 A semiconductor apparatus, comprising: 

 a semiconductor chip; 5 

 an electrode formed on the semiconductor chip; 

 a sealing material that seals a periphery of the semiconductor chip such that a portion 

of the electrode is exposed; 

 a rewiring layer formed on the sealing material and electrically connected to the 

electrode; 10 

 an external connection electrode formed on the rewiring layer and electrically 

connected to the rewiring layer; and 

 a polyimide layer disposed on the rewiring layer and around the external connection 

electrode, wherein 

 the polyimide layer comprises a polycondensation unit of a tetracarboxylic 15 

dianhydride (α) and a diamine (β), 

 the tetracarboxylic dianhydride (α) comprises an aromatic tetracarboxylic 

dianhydride (α1) having a benzophenone backbone, represented by the following formula 

(1), or the diamine (β)comprises an aromatic diamine (β1) having a benzophenone backbone, 

represented by the following formula (2), 20 

 

     ...(1) 

C

C

O
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O

O

O

O
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    ...(2) 

 a total amount of the aromatic tetracarboxylic dianhydride (α1) and the aromatic 

diamine (β1) is 5 to 49mol% based on a total amount of the tetracarboxylic dianhydride (α) 

and the diamine (β), 

 the diamine (β) comprises an aliphatic diamine (β5) represented by the following 5 

formula (3) or (4), 

     ...(3) 

wherein in formula (3), R1 is an aliphatic chain having a main chain containing any one or 

more atoms of C, N, and O, a total number of atoms constituting the main chain is 7 to 500, 

 the aliphatic chain optionally further has a side chain containing any one or more 10 

atoms of C, N, H, and O, and a total number of atoms constituting the side chain is 10 or less, 

     ...(4) 

wherein in formula (4), R2 is an aliphatic chain having a main chain containing any one or 

more atoms of C, N, and O, a total number of atoms constituting the main chain is 5 to 500, 

 the aliphatic chain optionally further has a side chain containing any one or more 15 

atoms of C, N, H, and O, and a total number of atoms constituting the side chain is 10 or less, 

and 

 the semiconductor apparatus comprises a polyimide having an amine equivalent of 

4,000 to 20,000. 

 20 
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Claim 19 The semiconductor apparatus according to claim 18, wherein 

 the polyimide is such that 

 the total amount of the aromatic tetracarboxylic dianhydride (α1) and the aromatic 

diamine (β1) is 5 to 30mol% based on the total amount of the tetracarboxylic dianhydride 

(α) and the diamine (β), 5 

 a total amount of a tetracarboxylic dianhydride and a diamine each not having any 

aliphatic chain having 3 or more carbon atoms in a main chain is 95mol% or more based on 

the total amount of the tetracarboxylic dianhydride (α) and the diamine (β), 

 the tetracarboxylic dianhydride (α) comprises an aromatic tetracarboxylic 

dianhydride (α2) not having a biphenyl backbone but having a diphenyl ether backbone, or 10 

the diamine (β) comprises an aromatic diamine (β2) not having a biphenyl backbone but 

having a diphenyl ether backbone, 

 a total amount of the aromatic tetracarboxylic dianhydride (α2) and the aromatic 

diamine (β2) is 40mol% or more and 95mol% or less based on the total amount of the 

tetracarboxylic dianhydride (α) and the diamine (β), and a total amount of an aromatic 15 

tetracarboxylic dianhydride (α3) not having a biphenyl backbone but having a diphenyl ether 

backbone and having three or more aromatic rings, and an aromatic diamine (β3) not having 

a biphenyl backbone but having a diphenyl ether backbone and having three or more 

aromatic rings is 20mol% or more based on the total amount of the tetracarboxylic 

dianhydride (α) and the diamine (β), 20 

 the tetracarboxylic dianhydride (α) comprises an aromatic tetracarboxylic 

dianhydride (α4) having a biphenyl backbone, or the diamine (β) comprises an aromatic 

diamine (β4) having a biphenyl backbone, 

 a total amount of the aromatic tetracarboxylic dianhydride (α4) and the aromatic 

diamine (β4) is 0mol% or more and less than 45mol% based on the total amount of the 25 
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tetracarboxylic dianhydride (α) and the diamine (β), and 

 the polyimide has a viscosity average molecular weight η of 0.6 or more and 1.60 or 

less. 

 




