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(57) ABSTRACT 

A polishing pad enables efficient removal of a polishing 
product and an “old polishing liquid” remaining on a surface 
(polishing surface) or in through-holes of a polishing pad. 
The polishing pad has a polishing surface and a plurality of 
through-holes extending in the thickness direction, Which 
communicate With each other by communication grooves. 
The through-holes have a diameter of, e.g., 2 to 5 mm. The 
aperture ratio of the through-holes is, e.g., 10 to 50% of the 
surface area of the polishing surface of the polishing pad. 
The depth of the communication grooves is, e.g., 40 to 60% 
of the thickness of the polishing pad. The Width of the 
communication grooves is, e.g., 10 to 50% of the diameter 
of the through-holes. 
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FIG. 5 
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FIG. 7 
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FIG. 9 

FIG. 10 





Patent Application Publication Jun. 14, 2007 Sheet 8 0f 15 US 2007/0135024 A1 

FIG. 12 

241 



Patent Application Publication Jun. 14, 2007 Sheet 9 0f 15 US 2007/0135024 A1 

FIG. 13 
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POLISHING PAD AND POLISHING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a polishing pad and 
a polishing apparatus, and more particularly to a polishing 
pad useful for polishing an interconnect material (metal), 
such as copper, deposited on a substrate, such as a semi 
conductor Wafer, and embedded in ?ne interconnect recesses 
provided in an insulating ?lm (interlevel dielectric ?lm) 
formed on the substrate, thereby forming interconnects, and 
to a polishing apparatus that uses the polishing pad. 

[0003] The present invention also relates to a method for 
conditioning a polishing pad of a polishing apparatus, and to 
a polishing apparatus and a polishing method Which are 
useful for processing a ?lm of conductive material formed 
on a substrate, such as a semiconductor Wafer, or removing 
impurities adhering to the surface of the substrate. 

[0004] The present invention also relates to a dresser for 
dressing a polishing pad of a polishing apparatus, a polishing 
apparatus provided With the dresser, and a method for 
dressing a polishing pad. 

[0005] 2. Description of the Related Art 

[0006] A so-called damascene process, Which involves 
embedding of an interconnect metal in interconnect 
recesses, such as trenches and via holes, provided in an 
insulating ?lm, has been put into practical use as an inter 
connects-forming process for a semiconductor device. The 
damascene process is generally carried out by forming 
interconnect recesses in an insulating ?lm (interlevel dielec 
tric ?lm) of SiO2, SiOF, SiOC or a so-called loW-K material, 
formed on a substrate, forming a barrier ?lm of, e.g., 
titanium, tantalum, tungsten, ruthenium and/or an alloy 
thereof on an entire surface of the insulating ?lm, including 
the interconnect recesses, forming a ?lm of an interconnect 
metal, such as aluminum, copper, silver, gold or an alloy 
thereof on a surface of the barrier ?lm While ?lling the 
interconnect recesses With the interconnect metal, and then 
removing an extra interconnect metal ?lm and an extra 
barrier ?lm formed outside the interconnect recesses. In 
current high-speed semiconductor devices, copper or copper 
alloy is generally employed as an interconnect material, and 
a so-called loW-K material is increasing employed for an 
insulating ?lm. 

[0007] In a damascene process, the formation of intercon 
nect recesses is most often practiced by dry etching or the 
like, and the formation of a barrier ?lm is most often 
practiced by a dry process such as PVD, CVD or ALD. The 
formation of a ?lm of interconnect metal can be carried out 
by a Wet process, such as electroplating or electroless 
plating, or by a dry process, such as PVD, CVD or ALD, and 
is most commonly practiced by electroplating. When form 
ing a ?lm of interconnect metal by electroplating on a barrier 
?lm Which has loW electrical conductivity, it is a common 
practice to form in advance a seed ?lm for electricity feeding 
on the barrier ?lm subsequently to the formation of the 
barrier ?lm. After the formation of a ?lm of interconnect 
metal on a substrate, the metal ?lm has surface irregularities 
Which have been formed due to an interconnect pattern. 
Accordingly, the removal of an extra interconnect metal ?lm 
and an extra barrier ?lm, formed outside interconnect 
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recesses, is generally carried out after ?attening the surface 
irregularities of the ?lm of interconnect metal by a ?attening 
method, such as chemical mechanical polishing (CMP), 
electrolytic polishing or electrochemical mechanical polish 
mg. 

[0008] FIGS. 1A through 1C are diagrams illustrating, a 
sequence of process steps, an example of forming copper 
interconnects in a semiconductor device. As shoWn in FIG. 
1A, an insulating ?lm 302, such as an oxide ?lm of SiO2 or 
a ?lm of loW-K material, is deposited on a conductive layer 
301a formed on a semiconductor base 301 having formed 
semiconductor devices. V121 holes 303 and trenches 304 are 
formed in the insulating ?lm 302 by performing a lithogra 
phy/etching technique. Thereafter, a barrier ?lm 305 of Ta, 
TaN, or the like is formed on the insulating ?lm 302, and a 
seed ?lm 306 as a feeding ?lm for electroplating is formed 
on the barrier ?lm 305 by sputtering or the like. 

[0009] Then, as shoWn in FIG. 1B, copper plating is 
performed on a surface of a semiconductor substrate W to 
?ll the via holes 303 and the trenches 304 With copper and, 
at the same time, deposit a copper ?lm 307 as a interconnect 
metal ?lm on the insulating ?lm 302. Thereafter, the copper 
?lm 307, the seed ?lm 306 and the barrier ?lm 305 on the 
insulating ?lm 2 are removed by chemical mechanical 
polishing (CMP) or the like so as to leave copper ?lled in the 
via holes 303 and the trenches 304, and have a surface of the 
insulating ?lm 302 lie substantially on the same plane as this 
copper. Interconnects 308 composed of the seed ?lm 306 
and the copper ?lm 307 are thus formed in the insulating 
?lm 302 as shoWn in FIG. 1C. 

SUMMARY OF THE INVENTION 

[0010] A considerable amount of polishing product is 
produced during a polishing process of polishing a ?lm of an 
interconnect metal, such as a copper ?lm, to form ?ne 
interconnects. At the same time, as components of a polish 
ing liquid are consumed, the concentrations of the compo 
nents decrease gradually. If polishing is carried out using a 
polishing pad With such a polishing product and an “old 
polishing liquid”, having decreased concentrations of com 
ponents, remaining on a surface (polishing surface), polish 
ing characteristics, such as polishing rate, of the polishing 
apparatus used and the stabilities of the polishing charac 
teristics Would be loWered. Especially a polishing apparatus 
for performing electrochemical mechanical polishing uses a 
polishing pad disposed on a processing electrode and having 
a large number of through-holes so that electrical conduction 
can be made betWeen the processing electrode and a surface 
of a substrate by ?lling the through-holes With a polishing 
liquid (electrolytic liquid). Such through-holes generally 
have a loW ef?ciency of passage therethrough of a polishing 
liquid (electrolytic liquid), and therefore a polishing product 
and an “old polishing liquid” are likely to remain in the 
through-holes. When the polishing product remains in the 
through-holes and is accumulated on the surface of the 
processing electrode, the electrical conduction betWeen a 
substrate and the processing electrode Will be impeded by 
the polishing product, Which Would cause loWering of pol 
ishing characteristics of the polishing apparatus and the 
stabilities of the characteristics. It is thus a problem in 
maintaining the polishing characteristics of the polishing 
apparatus hoW to ef?ciently remove the polishing product 
and the “old polishing liquid” remaining on the surface of 
the polishing pad. 



US 2007/0135024 A1 

[0011] Dishing or erosion, Which can occur in a substrate 
surface in a polishing process for the formation of ?ne 
interconnects, decreases the cross-sectional area of the inter 
connects and raises the resistance of the interconnects. 
Dishing or erosion is therefore required to be minimized, 
especially When forming very ?ne interconnects of the 
65-nm or later generation. 

[0012] One of the factors, which affect dishing or erosion, 
is surface conditions (surface roughness, etc.) of a polishing 
pad used in a polishing process. The surface conditions of a 
polishing pad are usually determined by conditioning of the 
surface, e.g., With a dresser. The use of a polishing pad 
having a large surface roughness increases the polishing 
rate. Such a polishing pad, hoWever, may contact recessed 
portions in a surface of a ?lm of interconnect metal or 
interconnect recesses Whereby the recessed portions Will be 
polished, Which Would cause dishing or erosion. A large 
surface roughness of a polishing pad thus loWers the ?at 
tening property of the polishing pad. A polishing pad having 
a small surface roughness, on the other hand, is poor in the 
capability of holding a polishing agent (slurry) used in a 
polishing process. In addition, the mechanical action of the 
polishing pad on a substrate decreases. Thus, a small surface 
roughness of polishing pad decreases the polishing rate and 
adversely affects the uniformity of the polishing rate in a 
surface of a substrate. It is therefore a signi?cant problem 
hoW to condition a surface of a polishing pad in order to 
polish a substrate Without dishing or erosion While main 
taining the intended polishing rate and its uniformity in the 
surface of the substrate. 

[0013] When processing a fragile material, such as a 
loW-K material, in a semiconductor device manufacturing 
process, there is a fear of breakage of the material, for 
example, due to buckling. In electrochemical mechanical 
polishing Which generally performs polishing of a conduc 
tive ?lm of a substrate by rubbing a polishing pad against the 
conductive ?lm While applying a voltage betWeen the con 
ductive ?lm and a counter electrode, there is a possibility of 
breakage of a material due to a load applied by contact 
betWeen the conductive ?lm of the substrate and the pol 
ishing pad and also to a load applied by contact betWeen the 
substrate and a feeding electrode for feeding electricity to 
the conductive ?lm of the substrate. Therefore, application 
of a high load to the substrate should be avoided. 

[0014] Feeding of electricity to the conductive ?lm of the 
substrate by contact of the ?lm With the feeding electrode 
may be carried out invarious manners, including a manner of 
utiliZing pin contact and a manner of using a conductive pad. 
When the degree of contact betWeen the conductive ?lm of 
the substrate and the feeding electrode is adjusted by using 
an elastic body, such as a leaf spring or a coil spring, it is 
generally di?icult to arbitrarily adjust a very loW contact 
pressure. 

[0015] The present invention has been made in vieW of the 
above situation. It is therefore a ?rst object of the present 
invention to provide a polishing pad Which enables ef?cient 
removal of a polishing product and an “old polishing liquid” 
remaining on a surface (polishing surface) or in through 
holes of the polishing pad, and a polishing apparatus Which 
employs the polishing pad. 

[0016] It is a second object of the present invention to 
provide a method for conditioning a polishing pad, Which 
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makes it possible to polish an extra metal ?lm or an extra 
barrier ?lm formed on a surface of a substrate While main 
taining the intended polishing rate and its uniformity in the 
surface of the substrate and preventing the occurrence of 
dishing or erosion even When the substrate is for the manu 
facturing of a semiconductor device having a very ?ne 
interconnect structure of the 65-nm or later generation. 

[0017] It is a third object of the present invention to 
provide a polishing apparatus and method Which enables 
control of a contact pressure, especially for a very loW 
pressure, thus making it possible to polish a substrate 
Without damage to devices formed in the substrate even 
When processing a fragile material. 

[0018] It is a fourth object of the present invention to 
provide a dresser Which can easily and securely remove 
foreign matter, such as a polishing product, remaining on a 
surface or in through-holes of a polishing pad, a polishing 
apparatus provided With the dresser, and a method for 
dressing a polishing pad. 

[0019] In order to achieve the above objects, the present 
invention provides a polishing pad having a polishing sur 
face and having a plurality of through-holes extending in the 
thickness direction, said through-holes communicating With 
each other by communication grooves. The through-holes 
have a diameter of, for example, 2 to 5 mm. 

[0020] During conditioning of the polishing pad, a pol 
ishing product and an “old polishing liquid, remaining on the 
surface (polishing surface) or in the through-holes of the 
polishing pad, can be forced out of the polishing pad by a 
liquid Which is applied to the polishing pad upon the 
conditioning. Conditioning of the polishing pad can thus be 
carried out While e?iciently removing such foreign matters. 

[0021] The aperture ratio of the through-holes is prefer 
ably 10 to 50%, more preferably 20 to 40% of the surface 
area of the polishing surface of the polishing pad. This can 
ensure a suf?cient area of the polishing surface Which is to 
make contact With a surface of a substrate and actually 
polish the surface, thus avoiding loWering of the polishing 
ef?ciency. 
[0022] The depth of the communication grooves is pref 
erably 40 to 60%, more preferably 40 to 50% of the 
thickness of the polishing pad. This can avoid signi?cant 
loWering of the strength of the polishing pad due to the 
presence of the communication grooves. 

[0023] The communication grooves are preferably formed 
in the reverse surface of the polishing pad from the polishing 
surface. This can avoid a decrease in the area of the 
polishing surface, Which is to make contact With a surface of 
a substrate and actually polish the surface, due to the 
presence of the communication grooves. 

[0024] The Width of the communication grooves is pref 
erably 10 to 50% of the diameter of the through-holes. This 
can ensure a suf?cient ?oW passage area of the communi 
cation grooves, so that a polishing product and an “old 
polishing liquid”, remaining on the surface (polishing sur 
face) or in the through-holes of the polishing pad, can be 
more e?iciently forced out by a liquid Which is applied to the 
polishing pad upon its conditioning. 

[0025] In a preferred aspect of the present invention, the 
communication grooves are arranged in a concentric pattern, 
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a lattice pattern, an arc pattern, a radial pattern or a spiral 
pattern, or a combination thereof. 

[0026] Preferably, at least one How passage groove is 
provided betWeen the communication grooves. Such a How 
passage groove can further facilitate passage of a ?uid 
through the polishing pad. 

[0027] In a preferred aspect of the present invention, the 
polishing pad has a hardness (Asker-C) of 60 to 95. 

[0028] Preferably, the polishing pad has a support layer, 
having a loWer hardness than the polishing pad, in the 
reverse surface of the polishing pad from the polishing 
surface. Preferably, the communication grooves are formed 
in the support layer. 

[0029] At least part of the polishing surface of the polish 
ing pad may have conducting properties. This enables feed 
ing of electricity to a surface conductive ?lm of a substrate 
via the polishing surface of the polishing pad during contact 
betWeen the conductive ?lm and the polishing surface upon 
polishing. 
[0030] The present invention provides a polishing appa 
ratus, comprising: a polishing table having a polishing pad 
and a ?rst electrode Which is connected to one pole of a 
poWer source and Whose surface is covered With the pol 
ishing pad, said polishing pad having a plurality of through 
holes extending in the thickness direction and communicat 
ing With each other by communication grooves; a top ring 
for holding a substrate and pressing the substrate against a 
polishing surface of the polishing pad; a second electrode, 
connected to the other pole of the poWer source, for feeding 
electricity to the substrate; a liquid supply section for 
supplying a liquid to the polishing surface of the polishing 
pad; a conditioning section for conditioning the polishing 
surface of the polishing pad; and a relative movement 
mechanical for moving the substrate held by the top ring and 
the polishing pad relative to each other. 

[0031] The present invention provides a method for con 
ditioning a polishing pad of a polishing apparatus for 
polishing and removing a metal ?lm and/or a barrier ?lm 
formed outside interconnect recesses provided in an insu 
lating ?lm formed on a surface of a substrate, comprising 
carrying out initial conditioning of the polishing pad in the 
folloWing tWo steps: the ?rst conditioning step comprising 
rubbing the polishing pad With a dresser at a pressure of not 
more than 0.6 psi; and the second conditioning step com 
prising polishing a dummy substrate With the polishing pad 
at a polishing pressure Which is higher than a polishing 
pressure upon polishing of a substrate. 

[0032] Excessive initial conditioning of a polishing pad 
can be prevented by carrying out initial conditioning of the 
polishing pad, e. g., after replacement of the polishing pad, in 
the folloWing tWo steps: the ?rst conditioning (dressing) step 
comprising rubbing the polishing pad With a dresser at a 
pressure of not more than 0.6 psi (about 4.1 kPa), preferably 
not more than 0.35 psi (about 2.4 kPa); and the second 
conditioning (pad-leveling polishing) step comprising pol 
ishing a dummy substrate at a polishing pressure Which is 
higher, preferably at least tWice, more preferably at least 
three times higher than a polishing pressure upon polishing 
of a substrate. The dummy substrate polishing step can 
remove undulation on the polishing pad. By carrying out 
polishing of a substrate using a polishing pad Which has 
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undergone the optimal initial conditioning and the dummy 
substrate polishing, it becomes possible to polish, e.g., a 
metal ?lm While maintaining the intended polishing rate and 
its uniformity in the surface of the substrate and preventing 
the occurrence of dishing or erosion. The pressure of the 
dresser is calculated from a load applied on the dresser and 
the contact area of the dresser With the polishing surface. 

[0033] The dummy substrate is a test substrate Which is 
prepared in the same shape as a device Wafer (substrate) to 
become a product and is used in a test operation of a 
polishing apparatus prior to polishing of a device Wafer. The 
dummy substrate is formed of, for example, SiC and, in 
some cases, has a copper ?lm, an insulating ?lm, etc. formed 
on the surface, as With a device Wafer. Conventional test 
polishing of a dummy substrate is generally carried out 
under the same conditions as in polishing of a device Wafer. 
On the other hand, the pad-leveling polishing (the second 
conditioning) of a dummy substrate according to the present 
invention is carried out at a pressure of not less than 1.5 psi 
(about 10.3 kPa), Which is higher, preferably at least tWice, 
more preferably at least three times higher than a polishing 
pressure to be used in polishing of a device Wafer. By thus 
carrying out the pad-leveling polishing at a high pressure, a 
surface of a polishing pad, Which has been excessively 
roughened by the ?rst conditioning, can be leveled. This can 
enhance the in-plane uniformity of a polished device Wafer 
and, in addition, can improve the polishing rate. The above 
described numerical values are determined experimentally. 

[0034] The polishing pad is used, for example, in chemical 
mechanical polishing. 

[0035] A polishing pad composed of, e.g., a closed-or 
open-cell foamed polyurethane or a polyester non-Woven 
fabric is generally used in chemical mechanical polishing. 
Excessive conditioning of such a polishing pad for use in 
chemical mechanical polishing can be prevented by carrying 
out initial conditioning of the polishing pad in the folloWing 
tWo steps: the ?rst conditioning (dressing) step of condi 
tioning (dressing) the polishing pad at a loW load; and the 
second conditioning (pad-leveling polishing) step of polish 
ing a dummy substrate at a polishing pressure Which is 
higher, preferably at least tWice higher than a polishing 
pressure upon polishing of a substrate. This makes it pos 
sible to carry out chemical mechanical polishing of a sub 
strate While maintaining the intended polishing rate and its 
uniformity in the surface of the substrate and preventing the 
occurrence of dishing or erosion. 

[0036] The polishing pad may be used in electrochemical 
mechanical polishing. 

[0037] Electrochemical mechanical polishing is a polish 
ing method Which performs polishing by both an electro 
chemical removal action and a mechanical polishing action. 
Electrochemical mechanical polishing includes a method 
Which involves rubbing a substrate against a polishing pad 
to polish the substrate With the aid of a scrubbing action and 
a method Which involves the use of abrasive grains. 

[0038] Also in electrochemical mechanical polishing, a 
polishing pad is generally employed Which is composed of, 
for example, a closed-or open-cell foamed polyurethane, a 
polyester non-Woven fabric, a PVA sponge or a conductive 
pad. By initially conditioning such a polishing pad for use in 
electrochemical mechanical polishing into the optimum con 



US 2007/0135024 A1 

ditions, electrochemical mechanical polishing of a substrate 
can be carried out While maintaining the intended polishing 
rate and its uniformity in the surface of the substrate and 
preventing the occurrence of dishing or erosion. 

[0039] Polishing and removal of a metal ?lm, for the most 
part, may preferably be carried out by electrolytic polishing 
Which performs polishing only by an electrolytic action 
Without using abrasive grains, thus Without causing signi? 
cant damage to a polishing object. This can materially 
reduce damage to the interconnect structure of the substrate 
upon polishing of the metal ?lm. An electrolytic polishing 
(electrochemical mechanical polishing) process is fre 
quently employed in combination With other polishing pro 
cess, such as folloWed by chemical mechanical polishing. 
By initially conditioning a polishing pad, e.g., for use in 
subsequent chemical mechanical polishing, into the opti 
mum conditions, the intended polishing rate and its unifor 
mity in a surface of a substrate can be maintained in the 
subsequent polishing process While preventing the occur 
rence of dishing or erosion. 

[0040] Ultrapure Water electrolytic polishing, Which uses 
ultrapure Water as an electrolytic liquid, may be employed 
When carrying out electrolytic polishing. Ultrapure electro 
lytic polishing is a polishing method in Which a catalytic 
material (e.g., ion exchanger), Which promotes electrolysis 
of Water, is disposed on an electrode, and polishing of a 
material is effected by an electrochemical interaction 
betWeen the material and OH- ions or H+ ions generated by 
electrolysis of Water. Since processing of a substrate can be 
performed by solely using pure Water (ultrapure Water), 
adhesion of extraneous impurities, such as an electrolyte, to 
the surface of the substrate can be avoided. This can simplify 
a cleaning process after the electrolytic polishing and sig 
ni?cantly reduce the burden of Waste liquid disposal. 

[0041] The polishing pressure of the polishing pad upon 
polishing of a substrate is preferably not more than 1.5 psi 
(about 10.3 kPa). 

[0042] Especially, the loWer the polishing pressure applied 
to a substrate upon its polishing is, the more the state of 
contact betWeen a polishing pad and the substrate affects the 
polishing characteristics. By using a polishing pad Which 
has been initially conditioned into the optimum conditioned 
in the above-described manner, it becomes possible to carry 
out polishing of a substrate at a polishing pressure of the 
polishing pad of not more than 1.5 psi (about 10.3 kPa) 
While maintaining the intended polishing rate and its uni 
formity in the surface of the substrate and preventing the 
occurrence of dishing or erosion. 

[0043] Preferably, during polishing of a substrate or dur 
ing an interval betWeen polishing operations, the polishing 
pad is further conditioned by rubbing the polishing pad With 
a dresser at a pressure of not more than 0.6 psi (about 4.1 
kPa), preferably not more than 0.35 psi (about 2.4 kPa). 

[0044] This makes it possible to maintain the optimum 
conditions of the surface of the polishing pad, Which has 
been optimiZed by the initial conditioning, over a longer 
period of time. 

[0045] In a preferred aspect of the present invention, the 
?rst conditioning of the polishing pad With the dresser is 
carried out at a dressing speed of not more than 50 um/h. 
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[0046] A common dresser has diamond abrasive grains 
?xed to a dressing surface, e.g., by electrodeposition or 
molding. Methods for decreasing the dressing speed of such 
a dresser include: (1) using blocky abrasive grains in the 
dressing surface; (2) using abrasive grains With a high grain 
count (e.g., #200 or higher); (3) decreasing the pressure of 
the dresser; and (4) decreasing the relative speed betWeen 
the dresser and a polishing pad. 

[0047] The present invention provides another polishing 
apparatus, comprising: a polishing table having a ?rst elec 
trode connected to one pole of a poWer source and holding 
a polishing pad having a polishing surface of a larger siZe 
than a surface to be polished of a substrate; a top ring for 
holding the substrate and pressing the substrate against the 
polishing surface of the polishing pad at a pressure of not 
more than 1 psi; a second electrode including at least one 
electrode member, connected to the other pole of the poWer 
source, Which is to make contact With a conductive ?lm of 
the substrate, held by the top ring and being pressed against 
the polishing surface of the polishing pad, to feed electricity 
to the conductive ?lm, and a supporting base for ?oatingly 
supporting the electrode member by a ?oating mechanism; 
a liquid supply section for supplying a liquid to the polishing 
surface of the polishing pad; a conditioning section for 
conditioning the polishing surface of the polishing pad; and 
a relative movement mechanism for moving the substrate 
held by the top ring and the polishing pad relative to each 
other. 

[0048] By thus ?xing the ?rst electrode (processing elec 
trode), having a larger area than a substrate, to the table, and 
?oatingly supporting the electrode member of the second 
electrode (feeding electrode), Which generally is not 
required to have such a large area as that of the ?rst electrode 
and is generally provided at one or tWo feeding sites, and 
bringing the electrode member into contact With a conduc 
tive ?lm of the substrate, it becomes possible to control the 
contact pressure of the electrode member on the conductive 
?lm of the substrate, especially for a very loW pressure, 
While ensuring feeding of electricity from the second elec 
trode to the conductive ?lm. This makes it possible carry out 
polishing of the substrate Without damage to devices formed 
on the substrate even When processing a fragile material 

[0049] In a preferred aspect of the present invention, the 
electrode member is supported by an electrode base. 

[0050] When an electrode member having loW rigidity, 
such as a conductive pad, is used, such an electrode member 
can be su?iciently reinforced by supporting it With an 
electrode base having high rigidity. 

[0051] In a preferred aspect of the present invention, the 
?oating mechanism is adapted to ?oatingly support the 
electrode member by the ?uid pressure of a ?uid Which has 
been ?lled into a pressure chamber formed betWeen the 
electrode member and the supporting base and surrounded 
by an elastic membrane. 

[0052] Preferably, the ?oating mechanism is adapted to 
supply the ?uid at a predetermined pressure to the pressure 
chamber. 

[0053] The contact pressure of the electrode member on a 
conductive ?lm of a substrate can be arbitrarily controlled 
by adjusting the pressure of the ?uid to be supplied to the 
pressure chamber. Thus, the pressure betWeen the substrate 




































