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What is claimed is: 

 1.  A substrate holding apparatus comprising: 

 an elastic membrane that forms a plurality of pressure chambers for pressing a 

substrate; and 

 a head body to which the elastic membrane is coupled; 

 wherein the elastic membrane comprises: 

  a contact portion to be brought into contact with the substrate for 

pressing the substrate against a polishing pad; 

  an edge circumferential wall extending upwardly from a peripheral edge 

of the contact portion; and 

  a plurality of inner circumferential walls arranged radially inwardly of 

the edge circumferential wall and extending upwardly from the contact portion to the 

head body; 

 wherein at least two adjacent inner circumferential walls of the plurality of inner 

circumferential walls comprise slope circumferential walls inclined radially inwardly; and 

 the slope circumferential walls are inclined radially inwardly in their entirety 

from their lower ends to upper ends, and extend upwardly. 

 

 2.  The substrate holding apparatus according to claim 1, wherein the slope 

circumferential walls extend substantially parallel to each other. 

 

 3.  The substrate holding apparatus according to claim 1, wherein one of the 

slope circumferential walls is arranged adjacent to the edge circumferential wall. 

 

 4.  A substrate holding apparatus comprising: 

 an elastic membrane that forms a plurality of pressure chambers for pressing a 

substrate; and 
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 a head body to which the elastic membrane is coupled; 

 wherein the elastic membrane comprises: 

  a contact portion to be brought into contact with the substrate for 

pressing the substrate against a polishing pad; 

  an edge circumferential wall extending upwardly from a peripheral edge 

of the contact portion; and 

  a plurality of inner circumferential walls arranged radially inwardly of 

the edge circumferential wall and extending upwardly from the contact portion; 

 wherein at least two adjacent inner circumferential walls of the plurality of inner 

circumferential walls comprise slope circumferential walls inclined radially inwardly; and 

 the slope circumferential walls are inclined radially inwardly in their entirety 

from their lower ends to upper ends, and extend upwardly, and 

 wherein the head body comprises at least one coupling ring to which the elastic 

membrane is coupled; 

 the coupling ring comprises a ring vertical portion and a ring slope portion which 

is inclined radially outwardly from the ring vertical portion and extends downwardly; and 

 the ring slope portion has an inner circumferential surface and an outer 

circumferential surface to limit a deformation of the slope circumferential wall. 

 

 5.  The substrate holding apparatus according to claim 4, wherein a tip end of 

the ring slope portion is positioned below an intermediate point of the slope 

circumferential wall. 

 

 6.  The substrate holding apparatus according to claim 4, wherein a seal groove 

is formed in an outer circumferential wall of the ring slope portion and extends over an 

entire circumference of the outer circumferential surface of the ring slope portion; 

 an upper end of the slope circumferential wall comprises a seal projection 

configured to be fitted into the seal groove; and  
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 the seal projection is pressed against the seal groove to seal a gap between the 

coupling ring and the slope circumferential wall. 

 

 7.  The substrate holding apparatus according to claim 6, 

 wherein the at least one coupling ring comprises three coupling rings, 

 the substrate holding apparatus further comprises fixing members configured to 

fix the two slope circumferential walls, which are the at least two adjacent inner 

circumferential walls of the plurality of inner circumferential walls, to the three coupling 

rings simultaneously; 

 the fixing member has a fixing member body and an elliptically shaped flange 

projecting outwardly of the fixing member body; 

 the three coupling rings comprises an inner-side coupling ring, an outer-side 

coupling ring, and an intermediate coupling ring sandwiched between the inner-side 

coupling ring and the outer-side coupling ring and held by the inner-side coupling ring 

and the outer-side coupling ring; and  

 an inner-side engagement groove and an outer-side engagement groove are 

formed in the ring vertical portion of the inner-side coupling ring and the ring vertical 

portion of the outer-side coupling ring, respectively, the flange of the fixing member 

being engageable with the inner-side engagement groove and the outer-side engagement 

groove. 

 

 8.  The substrate holding apparatus according to claim 7, further comprising a 

positioning mechanism configured to fix relative positions between the inner-side 

coupling ring, the outer-side coupling ring and the intermediate coupling ring. 

 

 9.  The substrate holding apparatus according to claim 8, wherein the 

positioning mechanism comprises: 

 a rod-like member; 
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 a first insertion hole formed in the ring vertical portion of the inner-side coupling 

ring and configured to allow the rod-like member to be inserted; 

 a second insertion hole formed in the ring vertical portion of the intermediate 

coupling ring and configured to allow the rod-like member to be inserted; and 

 a third insertion hole formed in the ring vertical portion of the outer-side 

coupling ring and configured to allow the rod-like member to be inserted. 

 

 10.  The substrate holding apparatus according to claim 8, wherein the 

positioning mechanism comprises: 

 a first engagement projection projecting from an inner circumferential surface of 

the ring vertical portion of the intermediate coupling ring or an outer circumferential 

surface of the ring vertical portion of the inner-side coupling ring; 

 a first engagement recess formed in the outer circumferential surface of the ring 

vertical portion of the inner-side coupling ring or the inner circumferential surface of the 

ring vertical portion of the intermediate coupling ring and being engageable with the first 

engagement projection; 

 a second engagement projection projecting from the outer circumferential 

surface of the ring vertical portion of the intermediate coupling ring or the inner 

circumferential surface of the ring vertical portion of the outer-side coupling ring; and 

 a second engagement recess formed in the inner circumferential surface of the 

ring vertical portion of the outer-side coupling ring or the outer circumferential surface of 

the ring vertical portion of the intermediate coupling ring and being engageable with the 

second engagement projection. 

 

 11.  The substrate holding apparatus according to claim 10, wherein the first 

engagement projection and the second engagement projection are formed on the inner 

circumferential surface and the outer circumferential surface of the ring vertical portion of 

the intermediate coupling ring, respectively; 
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 the first engagement recess is formed in the outer circumferential surface of the 

ring vertical portion of the inner-side coupling ring; and 

 the second engagement recess is formed in the inner circumferential surface of 

the ring vertical portion of the outer-side coupling ring. 

 

 12.  The substrate holding apparatus according to claim 8, wherein the 

positioning mechanism comprises: 

 a position alignment member fixed to a lower surface of the head body and 

having a flange portion formed at an upper end portion thereof and an engagement 

projection formed at a lower end portion thereof; 

 an inner-side step portion formed on the outer circumferential surface of the ring 

vertical portion of the inner-side coupling ring and being engaged with the flange portion 

of the position alignment member; 

 an outer-side step portion formed on the inner circumferential surface of the ring 

vertical portion of the outer-side coupling ring and being engaged with the flange portion 

of the position alignment member; and 

 an engagement recess formed in an upper surface of the ring vertical portion of 

the intermediate coupling ring and being engaged with the engagement projection of the 

position alignment member. 

 

 13.  An elastic membrane for use in a substrate holding apparatus, and coupled 

to a head body of the substrate holding apparatus comprising: 

 a contact portion to be brought into contact with a substrate for pressing the 

substrate against a polishing pad; 

 an edge circumferential wall extending upwardly from a peripheral edge of the 

contact portion; and 

 a plurality of inner circumferential walls arranged radially inwardly of the edge 

circumferential wall and extending upwardly from the contact portion to the head body: 
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 wherein at least two adjacent inner circumferential walls of the plurality of inner 

circumferential walls comprise slope circumferential walls inclined radially inwardly; and 

 the slope circumferential walls are inclined radially inwardly in their entirety 

from their lower ends to upper ends, and extend upwardly. 

 

 14.  The elastic membrane according to claim 13, wherein the slope 

circumferential walls extend substantially parallel to each other. 

 

 15.  The elastic membrane according to claim 13, wherein one of the slope 

circumferential walls is arranged adjacent to the edge circumferential wall. 

 

 16.  A polishing apparatus comprising: 

 a polishing table for supporting a polishing pad; and 

 a substrate holding apparatus configured to press a substrate against the polishing 

pad; 

 the substrate holding apparatus comprising an elastic membrane that forms a 

plurality of pressure chambers for pressing the substrate, and a head body to which the 

elastic membrane is coupled; 

 wherein the elastic membrane comprises: 

 a contact portion to be brought into contact with the substrate for pressing the 

substrate against the polishing pad; 

 an edge circumferential wall extending upwardly from a peripheral edge of the 

contact portion; and 

 a plurality of inner circumferential walls arranged radially inwardly of the edge 

circumferential wall and extending upwardly from the contact portion to the head body; 

 wherein at least two adjacent inner circumferential walls of the plurality of inner 

circumferential walls comprise slope circumferential walls inclined radially inwardly; and 

 the slope circumferential walls are inclined radially inwardly in their entirety 
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from their lower ends to upper ends, and extend upwardly. 

 

 17.  The polishing apparatus according to claim 16, wherein the slope 

circumferential walls extend substantially parallel to each other. 

 

 18.  A method for replacing an elastic membrane that is fixed to a head body of 

a substrate holding apparatus and forms a plurality of pressure chambers for pressing a 

substrate; 

 the elastic membrane comprising: 

  a contact portion to be brought into contact with the substrate for 

pressing the substrate against a polishing pad; 

  an edge circumferential wall extending upwardly from a peripheral edge 

of the contact portion; and 

  a plurality of inner circumferential walls arranged radially inwardly of 

the edge circumferential wall and extending upwardly from the contact portion; 

  at least two adjacent inner circumferential walls of the plurality of inner 

circumferential walls comprising slope circumferential walls inclined radially inwardly; 

and 

  the slope circumferential walls being inclined radially inwardly in their 

entirety from their lower ends to upper ends, and extending upwardly: 

 the head body comprising: 

  at least three coupling rings to which the elastic membrane is coupled, 

the at least two slope circumferential walls being coupled to the at least three coupling 

rings by fixing members; 

 the fixing member comprising: 

  a fixing member body; and 

  a flange projecting from the fixing member body and being engageable 

with an inner-side coupling ring and an outer-side coupling ring of the at least three 
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coupling rings; 

 the method comprising: 

 disengaging the flange from the inner-side coupling ring and the outer-side 

coupling ring; 

 removing the elastic membrane from the at least three coupling rings; 

 preparing a new elastic membrane; 

 making the at least three coupling rings hold at least two slope circumferential 

walls of the new elastic membrane; and 

 making the flange of the fixing member engage with the inner-side coupling ring 

and the outer-side coupling ring to fix the new elastic membrane to the head body. 

 

 19.  The elastic membrane according to claim 1, wherein the slope 

circumferential walls are inclined radially inwardly in its entirety from its lower end to its 

upper end at a predetermined angle. 

 

 


