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Technical Field The present invention relates to a film deposition
apparatus. Background Art In a semiconductor device having a MOS (Metal 10
Oxide Semiconductor) field-effect transistor structure, for example, an
aluminum alloy of A1, Si and Cu is employed as a constituting material for
a wiring layer. When a wiring layer containing aluminum is deposited on a
silicon substrate constituting a semiconductor wafer 15 (simply referred to
as "wafer" hereinafter) by heat treatment, it is likely that aluminum of
the wiring layer and silicon of the substrate will be interdiffused to
destroy a diffusion layer) The addition of silicon to the aluminum alloy
thus prevents the above 20 inter-diffusion from occurring. However, there
occurs a problem that contact resistance is increased because silicon is
precipitated out of the aluminum alloy onto the silicon substrate in a
contact portion to form an n-type silicon layer and a p-type silicon layer,
which 25 causes a so-called pn junction, in accordance with miniaturization
of the semiconductor device. A barrier metal layer is therefore interposed
between the silicon   15 AUG 2003 2 substrate and the wiring layer in order
to prevent silicon of the substrate and aluminum of the wiring layer from
reacting on each other and prevent a pn junction from occurring. 5 A
titanium alloy, such as TiN and Ti-W, or titanium, whose reactivity is
lower than that of a conventionally-used tungsten alloy or tungsten and
whose property is very stable toward heat or the like, has recently been
adopted as a constituting material 10 for the barrier metal layer.
Furthermore, instead of a sputtering system, a CVD (Chemical Vapor
Deposition) system has recently been used as a film deposition apparatus
for forming a barrier metal layer in order to improve a film coverage 15
state in a step portion of a silicon substrate or a step coverage. For
example, a thermal CVD system is used to form a barrier metal layer from
TiN. However, the dependence of deposition speed on temperature in
processing (deposition) gas for 20 depositing a TiN layer is higher than
that in processing gas for depositing a conventional tungsten alloy-film
layer. If, therefore, the periphery of a wafer mounted on a mounting table
is held by a clamp as in the thermal CVD system for depositing a tungsten 



25 alloy film, the clamp absorbs heat from the periphery of the wafer, and
the distribution of temperatures of the substrate becomes nonuniform, with
the result that   15 AUG 2003 3 a uniform barrier metal layer is difficult
to form. In the thermal CVD system for depositing a TiN film, as shown in
FIG. 6A, a wafer W is simply mounted on a mounting table Z0, without using
any clamp, to subject 5 it to deposition processing. However, in the
thermal CVD system described above, the water W is simply mounted on the
mounting table 10; therefore, as shown in FIG. 6A, a TiN-film layer 12 will
be formed on the periphery of the wafer W as well 10 as on the top thereof.
After the barrier metal layer is deposited, generally, a metal film (wiring
layer) 11 is formed on the barrier metal layer 12 and the metal film 11 is
flattened. This flattening needs to be performed by CMP (Chemical
Mechanical Polishing) since 15 the metal film 11 has to improve in degree
of flatteness in accordance with hyperfine structure and
extremely-multilayer structure of a semiconductor device. If, however, the
metal film 11 on the top of the wafer W is flattened by CMP, the TiN-film
layer 12 20 is not removed but remains on the periphery of the wafer W, as
shown in FIG. 6B. In other words, there is a film which cannot be removed
but remains on the periphery of the wafer W after the metal film 11
deposited on the barrier metal layer 12 is flattened. 25 Consequently, the
remaining peripheral film comes off in a processing chamber for
post-processing and causes a contamination, thereby reducing yields.   15
AUG 2003 4 If, moreover, the metal film 11 is flattened by, e.g., plasma
etching, the TiN-film layer 12 is removed from the periphery of the wafer W
simultaneously with the flattening. However, there is a limit to accurate 5
control of plasma and thus it is difficult to increase a degree of flatness
of the metal film. Disclosure of Invention The object of the present
invention is to provide a film deposition apparatus capable of uniformly 10
maintaining the distribution of temperatures of the entire surface of a
target object to be processed, without exposing the periphery of the target
object to processing gas. 



The above object is attained by a deposition 15 apparatus described below.
A film deposition apparatus of the present invention includes a container
forming a processing chamber for processing a target object; a mounting
table which is provided in the processing chamber and on which the target
object is mounted; a 20 first heating apparatus provided in the mounting
table, for heating the target object mounted on the mounting table; a first
gas supply section provided in the container, for supplying processing gas
into the processing chamber, the processing gas forming a high 25
melting-point metal-film layer on the target object mounted on the mounting
table; a movable clamp for clamping a periphery of the target object and
holding   15 AU G 2003 5 the target object on the mounting table; a second
heating apparatus formed separately from the clamp, for heating the clamp
indirectly; a gas flow path formed between the clamp and the second heating
apparatus when 5 the clamp is moved to a position where the clamp clamps
the target object; and a second gas supply section for causing backside gas
to flow into the gas flow path. According to the above structure, when a
target object is clamped, the clamp is brought into intimate 10 contact
with the periphery of the target object to block a space between the
processing surface (top surface) of the object and the side thereof, and
the backside gas prevents processing gas from flowing around the periphery
of the object, so that it is Z5 difficult for the processing gas, which is
supplied to the processing surface of the object, to reach the side of the
object. Consequently, a high-melting-point metal-film layer becomes
difficult to form on the periphery of the target object and thus the
occurrence 20 of particles due to exfoliation of the high-melting point
metal film can be minimized. Since, moreover, the clamp is heated by means
of radiant heat from a heating source and backside gas, the temperature of
the periphery of the target object is not lowered when the 25 object is
clamped and thus a uniform film can be deposited on the entire surface of
the object. If the gas flow path extends so as to pass the   15 AUG 2003 6
edge portion of the target object clamped by the clamp and the periphery of
the mounting table, the processing gas does not reach the periphery of the
target object, so that a high-melting-point film-layer can be 5 prevented
from being formed on the side of the object. Furthermore, in order to
prevent the processing gas from flowing around the object, it is preferable
to form the gas flow path such that the backside gas is exhausted in the
direction of the outer circumference 10 of the clamp. In order to reliably
prevent a high-melting-point metal-layer from being deposited to the side
of the 



target object, it is preferable to adopt inert gas as the backside gas.
Further, in order to minimize an 15 influence of the backside gas emitted
into the processing chamber upon the deposition processing, it is
preferable to adopt the same gas as part of gas components constituting the
processing gas, as the backside gas. When the gas flow path is shortened
due 20 to the restriction by the structure of the mounting table and tubing
for supplying backside gas, and a predetermined conductance cannot be
secured in the gas flow path, it is preferable to provide the gas flow path
with a buffer section for controlling the 25 conductance of the gas flow
path. If the clamp is shaped like a ring and clamps a11 of the edge portion
of the target object against its   15 AUG 2003 7 inner side, entire
peripheries of the object can reliably be clamped, and the periphery of the
object can be maintained airtightly from the atmosphere of the processing
chamber can be delimited airtightly. If, 5 moreover, a tapered surface,
which is brought into line contact with the object, is formed on the inner
side of the clamp against which the object is clamped, the airtightness of
the gas flow path is increased when the object is clamped against the
tapered surface, and a 10 high-melting-point metal-film can be prevented
more reliably from being deposited to the periphery of the object. If the
object is clamped against the tapered surface, given airtightness can be
secured even when the object is placed inaccurately on the mounting table.
15 If the present invention is applied to the case where the uniform
temperature distribution of the object to be processed is particularly
required as in the case where a high-melting-point metal-film made of Ti or
a Ti alloy is deposited, better results can be 20 produced. Brief
Description of Drawings FIG. 1 is a schematic plan view of a processing
apparatus having a thermal CVD system to which the present invention is
applied; 25 FIG. 2 is a schematic cross-sectional view of the thermal CVD
system shown in FIG. 1; FIG. 3 is a schematic cross-sectional view of a
15 AUG 2003 8 mounting table of the thermal CVD system shown in FIG. 2;
FIG. 4 is a schematic cross-sectional view of the mounting table of the
thermal CVD system shown in 5 FIG. 2 when a wafer is pressed; FIG. 5 is a
cross-sectional view illustrating a 



modification to the structure of FIG. 4; FIG. 6A is a cross-sectional view
showing a wiring layer formed on a wafer with a TiN-film layer 10
therebetween using a prior art thermal CVD system; and FIG. 6B is a
cross-sectional view showing a state of a wafer W after CMP. Best Mode for
Carrying Out the Invention A preferred embodiment in which a film
deposition 15 apparatus according to the present invention is applied to a
thermal CVD system (simply referred to as "CVD system" hereinafter), will
now be described with reference to the accompanying drawings. (1) Structure
of Processing Apparatus 20 Referring to FIG. 1, the structure of a multi
chamber type processing apparatus 200 in a cluster to which a CVD system
100 of the present embodiment is connected, will be described first. As
shown, the processing apparatus 200 is so 25 constituted that a plurality
of chambers are arranged radially around a common transfer chamber 204
including a carrier arm 202. More specifically, the processing   15 AUG
2003 9 chamber 200 is constituted of cassette chambers 208 and 210 for
delivering wafers W between the common transfer chamber 204 and cassettes
206, vacuum chambers 212 and 214 for preheating the wafers W or cooling
them after 5 deposition, and CVD systems 100, 216, 218 and 220 having
substantially the same structure and designed for film deposition on the
wafer W. With the above constitution, the wafers W in the cassettes 206 are
carried into the vacuum chamber 212 10 by means of the carrier arm 202
through the cassette chambers 208 and 210 and the common transfer chamber
204 and then preheated. The preheated wafers W are transferred to the CVD
systems 100, 216, 218 and 220, and a barrier metal layer
(high-melting-point metal 15 film layer) made of TiN and Ti is deposited on
each of the wafers W. The wafers W, which are subjected to the
predetermined deposition, are transferred into the vacuum chamber 214 and
cooled, and the cooled wafers W are stored again in the cassettes 206
through the 20 common transfer chamber 204 and cassette chambers 208 and
210. (2) Configuration of CVD System The configuration of the CVD system
100 of the 



present embodiment will now be described with reference 25 to FIGS. 2 to 4.
(A) Overall Configuration of CVD System The overall configuration of the
CVD system 100   15 AUG 2003 to will be described first with reference to
FIG. 2. A processing chamber 102 of the CVD system 100 is formed in an
airtight processing container 104. A heater 106 is provided on the side
wall of the processing chamber 5 102 to heat the inner wall of the
processing chamber 102 to a predetermined temperature. Another heater 108
is mounted on the top of the processing chamber 104 to heat a gas supply
section 118, which will be described later, to a predetermined temperature.
The processing 10 chamber I02 includes a mounting section 112 supported by
columns 110, and a mounting table 114 (see FIG. 3), which will be described
later, is provided in the mounting section 112 on which a wafer W is
mounted. The structure of the mounting section 112 will be 15 detailed
later. The gas supply section 118 is provided on the ceiling section of the
processing chamber 102. The gas supply section 118 is a so-called
showerhead type gas supply device, and allows processing gas, which is 20
supplied from a gas supply source 128 via both an open/close valve and a
flow-rate control valve 122, to be diffused in a gas diffusing chamber 120
and then uniformly supplied into the processing chamber 102 from a number
of gas jet holes 118 formed on the face 25 opposed to the mounting table
1I4. Furthermore, a vacuum pump 130 for evacuating the processing chamber
102 is connected to the lower   15 AUG 2003 11 portion of the processing
chamber 102 through an evacuation path 132. Since, in the above structure,
the processing gas supplied into the processing chamber 102 is sprayed on
the processing surface of the wafer W 5 held on the mounting table I14 and
then exhausted through the periphery of the mounting table 114, it can be
supplied uniformly to the entire processing surface of the wafer W, with
the result that uniform deposition processing can be performed. 10 (B)
Structure of the Mounting Section Referring to FIG.3, the structure of the
mounting section 112 will now be described in detail. The mounting section
112 is constituted of an almost disk shaped mounting table 114 capable of
mounting a wafer W 15 and an almost ring-shaped heating block 135 arranged
so as to surround the mounting table 114. The mounting table I14 includes a
heating apparatus 146 capable of heating the wafer W under control of a
heater controller 150 during the processing. As will be 20 described later,
the heating block 135 is used to heat a clamp section 116 during the
processing and includes another heating apparatus 148 which is controlled
by the foregoing heater controller 150. It is preferable that the heating
apparatuses 146 and 148, which are 



25 included in the mounting table 114 and heating block 135, be zone
heaters capable of heating for each divided region. The use of the zone
heaters allows the   15 AUG 2003 12 temperature controllability to be
improved. The mounting table 114 and heating block 135 are mounted on the
top of a supporting plate 134 supported by a plurality of quartz-made
columns (quartz tubes) 5 110, e.g., three or four columns. Each of the
columns 110 includes wiring of an electric wiring system for supplying
power and control signals to the above heating apparatuses 146 and 148 or
tubing of a gas supply system for supplying backside gas to the 10 mounting
table 114 and the periphery of the wafer W as film-depositing prevention
gas. Pin holes 114a, the number of which corresponds to that of lifter pins
160, are formed in the above mounting table 114 such that the lifter pins
160 can be 15 passed through therein. The plural lifter pins 160, e.g.,
three lifter pins 160 are attached to the top of a lifting/lowering arm 154
so as to move up and down through the pin holes 114a. The arm 154 is
supported by a lifting/lowering shaft 156 which is lifted and 20 lowered by
an actuator not shown. In other words, the lifter pins 160 protrude from
the surface of the mounting table 114 and operates so as to receive or
deliver the wafer W when the water W is carried in and out, and they lower
below the surface of the mounting 25 table 114 and mount the wafer W on the
surface of the mounting table 114 when the wafer W is processed. The
processing chamber 102 also includes a clamp   15 AUG 2003 13 mechanism 117
for clamping the wafer W on the mounting table 114 during the processing.
The clamp mechanism 117 is made of ceramics and metal, such as A1N, and
includes an almost ring-shaped clamp section 116 5 arranged around the
mounting table 114, a plurality of columns (lifter pins) 162, e.g., three
or four columns to support the clamp section 116, a lifter pin holder 152
for supporting the columns 162, and a lifting/lowering mechanism (not
shown) for lifting and 10 lowering the lifter pin holder 152. In the
present embodiment, the lifter-pin holder 152 for supporting the clamp
section 116 and the arm 154 for supporting the lifter pins 160 are formed
integrally as one component and lifted and lowered integrally through the
15 lifting/lowering shaft 156 by the actuator not shown. It is however
needless to say that the lifter pin holder 152 and the arm 154 can be
lifted and lowered by different lifting/lowering mechanisms. When the clamp
section 1Z6 and the lifter pins 160 20 are operated integrally as one
component, the clamp section 116 has to be provided above the tips of the
lifter pins 160. In the lowering operation, the wafer W supported by the
lifter pins I60 can be clamped by the clamp section 116 after it is mounted
on the 25 mounting table 114 by the lowering operation of the lifter pins
160. In the lifting operation, the wafer W can be lifted up by the lifter
pins 160 after the 



15 AUG 2003 14 clamping is released by the clamp section 116. When the
wafer W is delivered to the lifter pins Z60 by a carrier arm, not shown, or
when the wafer is received from the lifter pins 160 to a carrier arm, the
clamp 5 section 116 is located above the carry-in/carry-out path and
therefore it does not disturb the carry in/carry-out operation. The
structure of the clamp section 116 will now be described in detail. As has
been described, the clamp 10 section 116 is shaped almost like a ring and,
as shown in FIG. 4, it has an inside diameter enough to clamp the wafer W.
More specifically, the clamp section 116 has a tapered surface 116a on the
inner edge thereof, and the tapered surface is formed upward such that it
15 can be brought into contact with the outer edge of the wafer W. Since
the tapered surface 116a is formed on the inner edge of the clamp section
116, it can be brought into line-contact with the periphery of the wafer W.
It is thus possible to increase tolerances of 20 the position of the wafer
W mounted on the mounting table 114, prevent processing gas from diffusing
around the edge portion of the wafer W, and increase airtightness of a
backside-gas flow path which will be described later. 25 Referring to FIGS.
3 and 4, the backside-gas flow path will now be described in detail. In the
present embodiment, as has been described in FIG. 4, the   15 AUG 2003 15
periphery of the wafer W has to be separated airtightly from the internal
environment of the processing chamber 102 by the tapered surface ll6a of
the clamp section 116 so as to prevent the processing gas from flowing 5
around the edge portion of the wafer W when the wafer W mounted on the
mounting table 114 is clamped by the clamp section 116. Moreover, the clamp
section 116 has to be heated indirectly by the heating block I35 so as to
prevent the temperature of the processing surface of 10 the wafer w from
being influenced in contact with the clamp section 116. The clamp section
116 can be heated by only the radiant heat from the heating block 135. If
backside gas is caused to flow between the clamp section 116 and the
heating block 135, heat can be 15 transmitted to the clamp section 116
effectively and efficiently. As illustrated in FIG. 3, the backside-gas
flow path is secured as follows. The backside gas, which is guided from a
gas supply source 144 to a gas flow path 20 136 formed between the
supporting plate 134 and the mounting table 114 through an opening/closing
valve 142, a flow-rate control valve 140, and a tube 138 penetrating the
columns 110, flows around the mounting table 114 and is then guided to the
periphery of the 25 wafer w. The gas goes out of the outer circumference of
the clamp section 116 through a space formed between the heating block 135
and the clamp section 116.   1,~ AUG 2003 16 According to the present
embodiment, the following advantages can be obtained if the backside-gas
flow 



path is secured. (a) By supplying the backside gas to the 5 periphery of
the wafer W from that of the mounting table 114, the processing gas can be
prevented from flowing around the edge portion of the wafer W and thus a
film can be prevented from being deposited on the periphery of the wafer W.
According to the present 10 embodiment, the tapered surface 116a of the
clamp section 116 and the periphery of the wafer W are brought into
line-contact with each other and the clamp section 116 is pressed down by
given force, so that airtightness is secured to some extent. If, however,
15 the backside gas is supplied to the periphery of the wafer W as
described above, the processing gas can be prevented from flowing around
the edge portion of the wafer W even though complete airtightness is not
obtained in a contact portion between the tapered 20 surface 116a of the
clamp section 116 and the periphery of the wafer W. (b) Since the backside
gas is caused to flow in a space formed between the heating block 135 and
the clamp section 116, it acts as a heat-transfer medium to 25 quickly
transfer heat from the heating block 135 to the clamp section 116. It is
thus possible to quickly heat the clamp section 116 to a desired
temperature.   1.5 AUG 2003 17 Various types of gas can be adopted as the
backside gas in accordance with the type of processing. However, it is
preferable to adopt gas which is effective in heat-transfer characteristic
and does not 5 have an adverse effect upon the processing in the processing
chamber 102. For example, inert gas such as N2 and Ar can be adopted. (3)
Film Deposition Process Referring to FIGS. 2 to 4, a film deposition 10
process in the CVD system 100 will now be described. First the lifter pin
holder 152 shown in FIG. 3 is lifted and a wafer W of a silicon substrate
is placed on the lifter pin 160. Then the lifter pin holder 152 is lowered,
and the wafer W is mounted on the mounting 15 table 114 and, at the same
time, the periphery of the wafer W is pressed by the clamp section 116.
Further, the opening/closing valve 142 is opened and the opening of the
flow-rate control valve 140 is controlled to supply inert gas from the gas
supply source 144 into 20 the gas flow path 136. As indicated by the arrow
in FIG. 4, the inert gas passes the periphery of the wafer W and is emitted
toward the outer circumference of the clamp section 116 through between the
clamp section 116 and the heating block 135. The flow rate and pressure 25
of the inert gas supplied into the gas flow path 136 are set so as to
prevent the processing gas, which is to be supplied into the processing
chamber 102, from   18 a like and so as th the flow path i36 ox ocessin9
gas ~n ted the gas the px is emyt entexin9 uxb the ~loW of the inert 9a5 t
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1.5 AUG 2003 19 wafer W to the clamp section 116 and heat transmitted from
the clamp section 116 to the wafer W to be substantially canceled out each
other; therefore, even though the wafer W is clamped by the clamp section
1Z6, 5 the temperature distribution on the entire processing surface of the
wafer W can uniformly be maintained without causing the heat of the wafer W
from escaping through the clamp section Z16, unlike in the prior art. As a
simple method, the clamp section 116 is always 10 maintained at temperature
which is higher than that of the mounting table 114-(for example, the clamp
section 116 is always held at a temperature which is higher than that of
the mounting table 114 by a fixed value or at a fixed temperature which is
higher than that of the 15 mounting table 114), without providing a
temperature sensor in the heating apparatus 148 (but only in the heating
apparatus 146); consequently, the temperature of the wafer can be
uniformed. Tn the present embodiment as described above, a 20 zone heater
constituted of a plurality of heaters, e.g., three heaters, is adopted as
the heating apparatuses 146 and 148. Since, therefore, the temperature can
be controlled independently fox each of the heaters, the temperatures of
the wafer W and the clamp section 16 25 can be controlled in part, and the
temperature distribution on the entire processing surface of the wafer W
can be maintained more uniformly. If,   1.5 AUG 2003 20 furthermore, the
above zone heater is adopted, its heating efficiency can be improved more
than when one heater is used for heating, and thus power consumption can be
decreased. The number of heaters constituting 5 the zone heater is not
limited to the above, but it is needless to say that a zone heater
constituted of a given number of heaters according to the structure of the
apparatus can be adopted. The wall portion of the processing chamber 102
and 10 the gas supply section 118 are preheated to, e.g., 150C by their
corresponding'heaters 106 and 108. After the above conditions are met,
processing gas constituted of a given flow rate of TiCl,~ and NH3 is
supplied onto the wafer W in the processing chamber 102, the processing 15
chamber 102 is exhausted, and the processing chamber 102 is maintained in
an atmosphere of predetermined pressure. Thus, a barrier metal layer
constituted of 



TiN is formed on the wafer W. As described above, in the present
embodiment, 20 inert gas passes the periphery of the wafer W when the water
W is clamped by the clamp section 116, no processing gas reaches the
periphery of the wafer W. As a result, no TiN-film layer is formed around
the periphery of the wafer W, so that particles due to 25 exfoliation of
the TiN-film Layer can be prevented from occurring. Since, moreover, the
clamp section 116 is heated at a predetermined temperature, even though the
1.5 AUG 2003 21 wafer W is clamped by the clamp portion 116, the
temperature distribution on the entire processing surface can be maintained
uniformly and a TiN-film layer can be formed uniformly. 5 The preferred
embodiment of the present invention has been described above with reference
to the accompanying drawings; however, the present invention is not limited
to the structure of the embodiment. One of ordinary skill in the art can
think of various 10 changes and modifications. It can be thought that the
changes and modificaticsns fall within the scope of techniques of the
present invention. For example, in the above embodiment, the gas flow path
is formed from almost the central part of the mounting table 114 15 toward
its periphery; however, the present invention is not limited to this
structure. For example, when a gas flow path 300 having an adequate length,
as shown in FIG. 5, cannot be secured and therefore or predetermined
conductance cannot be obtained due to the 20 restriction by apparatus
structure such as tubing, a conductance-adjusting buffer section 302 having
a given volume has to be provided in the gas flow path 300. In the
foregoing embodiment, inert gas is adopted as filmdeposition prevention
gas; however, the present 25 invention is not limited to such a structure.
For example, the same gas as some of gas components constituting the
processing gas, can be adopted as the   1.5 AUG 2003 22 film-depositing
prevention gas. Since, in this case, the same gas as some of gas components
constituting the processing gas is heated by a heating means for heating a
clamp and emitted into the processing chamber, an 5 influence thereof upon
the film deposition can be minimized. Furthermore, a film, which is formed
unexpectedly on the periphery of the wafer W, can be removed positively by
causing cleaning gas such as C12 gas and C1F3 gas to flow in the
backside-gas flow path. 10 In the above embodiment, the structure for
depositing a barrier metal layer formed of TiN is taken as an example and
described; however, the present invention is not limited to this structure,
but can be applied to the case where a high-melting-point metal-film layer,
I5 such as a Ti-film layer, a W layer, a Wsi layer and a Ta layer, is
formed. In the foregoing embodiment, the processing apparatus having four
CVD systems is taken as an example and described; however, the present
invention is not limited to this structure but can be 20 applied to a film
deposition apparatus used alone or a processing apparatus having one or
more film deposition apparatuses.   1.5 AUG 2003 



23 C L A I M S 1. A film deposition apparatus comprising: a container
forming a processing chamber for processing a target object; 5 a mounting
table which is provided in the processing chamber and on which the target
object is mounted; a first heating apparatus provided in the mounting
table, for heating the target object mounted on the 10 mounting table; a
first gas supply section provided in the container, for supplying
processing gas into the processing chamber, adapted to form a high-melting
point metal-film layer on the target object mounted on 15 the mounting
table; a movable clamp for clamping an edge portion of the target object
and holding the target object on the mounting table; a second heating
apparatus formed separately from 20 the clamp, for heating the clamp
indirectly; a first gas flow path defined by the mounting table and the
second heating apparatus; a second gas flow path formed between the clamp
and the second heating apparatus when the clamp is 25 moved to a position
where the clamp clamps the target object; and a second gas supply section
for causing backside   1.5 AUG 2003 24 gas to flow into the first and
second gas flow paths. 2. The film deposition apparatus according to claim
1, wherein the first and second gas flow paths extend so as to pass the
edge portion of the target 5 object clamped by the clamp. 3. The film
deposition apparatus according to claim 1, wherein the backside gas acts as
a heat 



transfer medium for transferring heat from the second heating apparatus to
the clamp. 10 4. The film deposition apparatus according to one of claim 1,
wherein the backside gas acts as film depositing prevention gas for
preventing the processing gas from diffusing around the edge portion of the
target object. 15 5. The film deposition apparatus according to one of
claim 1, wherein the second gas supply section is configured to supply
cleaning gas for removing a film from the edge portion of the target
object. 6. The film deposition apparatus according to 20 claim 1, wherein
the backside gas is constituted of inert gas. 7. The film deposition
apparatus according to claim 1, wherein the backside gas is constituted of
same gas as part of gas components constituting the 25 processing gas. 8.
The film deposition apparatus according to claim 1, wherein the
high-melting-point metal-film   1.5 AUG 2003 25 layer is formed of one of
titanium and a titanium alloy. 9. The film deposition apparatus according
to claim 1, wherein the gas flow path is provided with a 5 buffer section
for controlling conductance of the gas flow path. 10. The film deposition
apparatus according to claim l, further comprising a control section for
controlling a heating value of the second heating 10 apparatus such that
temperature distribution on an entire processing surface of the target
object is uniformed. 11. The film deposition apparatus according to claim
1, wherein the clamp is shaped like a ring and 15 clamps a11 of the edge
portion of the target object against an inner edge portion thereof. 12. The
film deposition apparatus according to claim 11, wherein the inner edge
portion of the clamp, against which the target object is clamped, has a 20
tapered surface which is brought into line contact with the target object.
13. The film deposition apparatus according to claim 2, wherein the
backside gas acts as a heat transfer medium for transferring heat from the
second 25 heating apparatus to the clamp. 14. The film deposition apparatus
according to one of claim 2, wherein the backside gas acts as film 



1,5 AUG 2003 26 depositing prevention gas for preventing the processing gas
from diffusing around the edge portion of the target object. 5 15. The film
deposition apparatus according to one of claim 2, wherein the second gas
supply section is configured to supply cleaning gas for removing a film
from the edge portion of the target object. 10 16. The film deposition
apparatus according to claim 1, wherein the second heating apparatus
surrounds the mounting table and is arranged below the clamp to be opposite
the clamp. .A3,.AA?.Ae.Ae.Ay.Ay.A,.A.Ae.Ay.AUe.AhR.Ae.AR.AA
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