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[0030]      Next, in order to confirm the effect of this invention, the 

following experiments were carried out by using the substrate lifting 

apparatus LM as shown in FIG. 1.  In this experiment, the to-be-processed 

substrate was a silicon wafer W of Ф200 mm (8 inches), the chuck plate 2 

was made of PBN, and after having attracted the wafer W at a 

predetermined chuck voltage, processing using the plasma was tried to be 

carried out inside the vacuum chamber.  Subsequently, after having stopped 

the voltage application to the electrostatic chuck EC, the lifting pins 5 were 

moved upward to the intermediate position and then held them there for a 

predetermined period of time.  At this time, the height of the lifting pins 5 

protruding from the upper surface of the chuck plate 2 in the intermediate 

position, and the holding time to hold the lifting pins 5 in the intermediate 

position were varied as in Table 1 (namely, by varying the height of the 

lifting pins 5 protruding from the upper surface of the chuck plate 2 by 0.1 

mm within a range of 0.1 mm and 1.1 mm, and by varying the holding time 

to hold the lifting pins 5 in the intermediate position by 1 second within a 

range of 1 second and 10 seconds).  In this manner, evaluation was made of 

the occurrence of positional deviation and bounding of the wafer W as well as 

the appropriateness (or suitability) of transferring of the wafer W due to the 

positional deviation and rebounding of the wafer W.  The results of 

evaluation are shown in Table 1.  By the way, the evaluation was made in 

the three-stage evaluation wherein: a case in which, due to the occurrence of 

the positional deviation and rebounding of the wafer W, the transfer of the 

wafer W was not able to be performed was defined as “×”; a case in which, 

although the rebounding of the wafer W did occur, the transfer of the wafer 

W was possible without the positional deviation of the wafer W was defined 

as “◯”; and a case in which the positional deviation and rebounding of the 

wafer W did not occur at all and was most appropriate to the transfer of the 

wafer W was defined as “◎”. 

[0031] [Table 1] 
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CLAIMS 

[Claim 1] 

A substrate lifting apparatus which is built into a stage having an 

electrostatic chuck disposed on an upper surface of the stage for attracting a to-be-

processed substrate, the substrate lifting apparatus handing over the to-be-

processed substrate to and from the stage, the substrate lifting apparatus 

comprising: 

lifting pins movable upward and downward between a hidden position in 

which the lifting pins lie hidden into the stage and a protruded position in which 

the lifting pins protrude upward from the upper surface of the stage; a driving 

means for moving the lifting pins upward and downward; and a charge-clearing 

means for performing a charge-clearing operation on a to-be-processed substrate 

that has been processed, 

wherein the driving means is constituted such that, after having performed 

the charge-clearing operation on the to-be-processed substrate by the charge-

clearing means, in a course of moving the lifting pins upward from the hidden 

position to the protruded position, the upward movement of the lifting pins can be 

stopped in an intermediate position in which a central part of the to-be-processed 

substrate is locally lifted and, after having held this state of stopping for a 

predetermined period of time until a remaining part of the to-be-processed 

substrate is peeled off from the electrostatic chuck with the central part of the to-be-

processed substrate serving as an origin, the central part being lifted due to a 

restoring force of the to-be-processed substrate, the upward movement of the lifting 

pins to the protruded position is resumed, and 

wherein in case the to-be-processed substrate is a silicon wafer, the central 

part of the silicon wafer is locally lifted above the upper surface of the stage by a 

height above 1/500 and below 1/400 of the substrate diameter, and is held for above 

4 seconds and below 10 seconds. 

[Claim 2] 
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A substrate transferring method comprising: a stopping step of stopping the 

application of voltage to the electrostatic chuck, after having processed a to-be-

processed substrate in a state of being attracted by applying voltage to electrodes of 

the electrostatic chuck disposed on an upper surface of a stage; a charge-clearing 

step for performing a charge-clearing operation on the to-be-processed substrate; 

and a lifting step of moving upward the lifting pins, built in the stage so as to be 

movable upward and downward to a substrate hand over position by lifting the to-

be-processed substrate to the substrate hand over position above the stage; 

wherein the lifting step comprises: 

a first step of moving upward the lifting pins from a hidden position lying 

hidden into the stage until the upper ends of the lifting pins are brought into 

contact with the to-be-processed substrate, the lifting pins being further moved 

upward from the position of the contact, thereby causing such a central part of the 

to-be-processed substrate as is lying on the electrostatic chuck to be locally lifted; 

a second step of holding the lifting pins in an intermediate position in which 

the central part of the to-be-processed substrate is lifted, the lifting pins being held 

for a predetermined period of time until a remaining part of the to-be-processed 

substrate is peeled off from the electrostatic chuck starting with such a central part, 

serving as an origin, of the to-be-processed substrate as has been lifted due to a 

restoring force of the to-be-processed substrate; and 

in case the to-be-processed substrate is a silicon wafer, in the first step, the 

height of locally lifting the central part of the silicon wafer on the electrostatic 

chuck is set to be above 1/500 and below 1/400 of the substrate diameter from an 

upper surface of the stage, and 

in the second step the lifting pins are held for above 4 seconds and below 10 

seconds in the intermediate position in which the central part of the to-be-processed 

substrate is lifted. 

 


