
(19) United States 
US 2010O21 0115A1 

(12) Patent Application Publication (10) Pub. No.: US 2010/0210115 A1 
HARA et al. (43) Pub. Date: Aug. 19, 2010 

(54) SUBSTRATE MOUNTING MECHANISM, 
SUBSTRATE PROCESSINGAPPARATUS, 
METHOD FOR SUPPRESSING FILM 
DEPOSITION ON SUBSTRATE MOUNTING 
MECHANISM, AND STORAGEMEDIUM 

Masamichi HARA, Nirasaki-shi 
(JP); Atsushi Gomi, Nirasaki-shi 
(JP); Shinji Maekawa, Nirasaki-shi 
(JP); Satoshi Taga, Nirasaki-shi 
(JP); Kaoru Yamamoto, 
Nirasaki-shi (JP) 

(75) Inventors: 

Correspondence Address: 
OBLON, SPIVAK, MCCLELLAND MAIER & 
NEUSTADT, L.L.P. 
194O DUKE STREET 
ALEXANDRIA, VA 22314 (US) 

(73) Assignee: TOKYO ELECTRON LIMITED, 
Tokyo (JP) 

(21) Appl. No.: 12/722, 193 

(22) Filed: Mar. 11, 2010 

i A 21C 

SSESS 
N SSSSSS2 

L55656f 
B25c.a a 

2 

WSS 
z 252A-252 W y 3 1 Y. 

Y 2 

ZZZZZZZZZZZZZZZZZZZZZZZZZZXYZZYZZ 1244. 2 area 42b Z2 

Related U.S. Application Data 

(63) Continuation of application No. PCT/JP08/65874, 
filed on Sep. 3, 2008. 

(30) Foreign Application Priority Data 

Sep. 11, 2007 (JP) ................................. 2007-23.4852 
Aug. 26, 2008 (JP) ................................. 2008-216970 

Publication Classification 

(51) Int. Cl. 
HOIL 2L/2177 (2006.01) 
H05B 3/68 (2006.01) 

(52) U.S. Cl. ...................... 438/758; 219/443.1; 118/725: 
257/E21497 

(57) ABSTRACT 

A Substrate mounting mechanism on which a target Substrate 
is placed is provided. The Substrate mounting mechanism 
includes a heater plate, which has a Substrate mounting Sur 
face on which the target Substrate is placed and has a heater 
embedded therein to heat the substrate to a deposition tem 
perature at which a film is deposited. The Substrate mounting 
mechanism also includes a temperature controljacket, which 
is formed to cover at least a surface of the heater plate other 
than the Substrate mounting Surface and adjusts the tempera 
ture to a non-deposition temperature below the deposition 
temperature. 
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SUBSTRATE MOUNTING MECHANISM, 
SUBSTRATE PROCESSINGAPPARATUS, 
METHOD FOR SUPPRESSING FILM 

DEPOSITION ON SUBSTRATE MOUNTING 
MECHANISM, AND STORAGEMEDIUM 

0001. This application is a Continuation Application of 
PCT International Application No. PCT/JP2008/065874 filed 
on Sep. 3, 2008, which designated the United States. 

FIELD OF THE INVENTION 

0002 The present invention relates to a substrate mount 
ing mechanism having a heater to heat a target Substrate Such 
as a semiconductor wafer mounted thereon in a processing 
chamber of a Substrate processing apparatus such as a film 
forming apparatus, a Substrate processing apparatus includ 
ing the Substrate mounting mechanism, a method for Sup 
pressing film deposition on the Substrate mounting mecha 
nism, and a storage medium. 

BACKGROUND OF THE INVENTION 

0003. As one of manufacturing processes of semiconduc 
tor devices, there is a CVD film forming process that is 
performed on a semiconductor wafer serving as a target Sub 
strate. In this process, the semiconductor wafer serving as a 
target Substrate is heated to a specific temperature generally 
by using a heater plate (stage heater) also serving as a Sub 
strate mounting table. A general heater plate is disclosed in 
Japanese Patent Application Publication No. H10-326788. 
0004. It is ideal that a film is deposited only on the semi 
conductor wafer in the CVD film forming process. However, 
actually, a film is deposited on the heaterplate which heats the 
semiconductor wafer, as well. That is because the heater plate 
has a deposition temperature or more. The film deposited on 
the heater plate is influenced by the rise and fall of the tem 
perature of the chamber or the heater and repeatedly ther 
mally expanded and contracted. Accordingly, a thermal stress 
is accumulated in the deposited film. Ultimately, the film is 
peeled off to generate particles. The generation of particles in 
the chamber may cause deterioration in production yield of 
the semiconductor devices. 

SUMMARY OF THE INVENTION 

0005. It is an object of the present invention to provide a 
Substrate mounting mechanism capable of Suppressing film 
deposition, a Substrate processing apparatus including the 
Substrate mounting mechanism, a method for Suppressing 
film deposition on the Substrate mounting mechanism, and a 
storage medium storing a program for operating the Substrate 
processing apparatus including the Substrate mounting 
mechanism. 

0006. In accordance with a first aspect of the present 
invention, there is provided a substrate mounting mechanism 
including a heater plate having a Substrate mounting Surface 
on which a target Substrate is placed and a heater embedded 
therein to heat the target Substrate to a deposition temperature 
at which a film is deposited; and a temperature controljacket 
formed to cover at least a surface of the heaterplate other than 
the Substrate mounting Surface and having a non-deposition 
temperature below the deposition temperature. 
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0007. In accordance with a second aspect of the present 
invention, there is provided a substrate processing apparatus 
including a substrate mounting mechanism which includes a 
heater plate having a substrate mounting Surface on which a 
target substrate is placed and a heater embedded therein to 
heat the target Substrate to a deposition temperature at which 
a film is deposited and a temperature controljacket formed to 
cover at least a surface of the heater plate other than the 
Substrate mounting Surface and having a non-deposition tem 
perature below the deposition temperature; a chamber 
accommodating the Substrate mounting mechanism; and a 
film forming section for performing a film forming process on 
the target Substrate. 
0008. In accordance with a third aspect of the present 
invention, there is provided a method for Suppressing film 
deposition on a substrate mounting mechanism, which 
includes aheaterplate having a Substrate mounting Surface on 
which a target Substrate is placed and a heater embedded 
thereinto heat the target Substrate to a deposition temperature 
at which a film is deposited, the method including providing 
a temperature control jacket to cover at least a surface of the 
heater plate other than the Substrate mounting Surface; heat 
ing the Substrate mounting Surface of the heater plate to the 
deposition temperature at which a film is deposited, by the 
heater embedded in the heater plate; and adjusting a tempera 
ture of the temperature control jacket to a non-deposition 
temperature below the deposition temperature. 
0009. In accordance with a fourth aspect of the present 
invention, there is provided a storage medium storing a pro 
gram which runs on a computer and, when executed, controls 
a Substrate processing apparatus which includes aheaterplate 
having a heater embedded therein to heat a target Substrate to 
a deposition temperature at which a film is deposited, and a 
temperature control jacket formed to cover at least a Surface 
of the heater plate other than a Substrate mounting Surface of 
the heater plate and having a temperature control unit, to 
perform a method for Suppressing film deposition. The 
method for Suppressing film deposition includes heating the 
Substrate mounting Surface of the heater plate to the deposi 
tion temperature at which a film is deposited by the heater 
embedded in the heater plate; and adjusting a temperature of 
the temperature control jacket to a non-deposition tempera 
ture below the deposition temperature. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 FIG. 1 is a cross sectional view schematically show 
ing an example of a Substrate processing apparatus in accor 
dance with a first embodiment of the present invention. 
0011 FIG. 2 is a cross sectional view showing a modifi 
cation example of a temperature control jacket. 
0012 FIG. 3 is a cross sectional view showing a modifi 
cation example of the temperature control jacket. 
0013 FIG. 4 is a cross sectional view showing a modifi 
cation example of the temperature control jacket. 
0014 FIG. 5 is a cross sectional view showing a modifi 
cation example of a thermal insulator. 
0015 FIG. 6 illustrates a relationship between a tempera 
ture of a target Substrate and a deposition rate. 
0016 FIG. 7A is a cross sectional view showing a com 
parative example. 
0017 FIG. 7B is a cross sectional view showing another 
comparative example. 
0018 FIG. 8A is a cross sectional view showing the 
embodiment. 
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0019 FIG. 8B is a cross sectional view showing the 
embodiment. 
0020 FIG.9 is a cross sectional view schematically show 
ing an example of a Substrate processing apparatus in accor 
dance with a second embodiment of the present invention. 
0021 FIG. 10 is a cross sectional view schematically 
showing an example of a Substrate processing apparatus in 
accordance with a third embodiment of the present invention. 
0022 FIG. 11 is an enlarged cross sectional view showing 
a joint portion between a heater plate and a thermal insulator. 
0023 FIG. 12 is an enlarged cross sectional view showing 
the joint portion between the heater plate and the thermal 
insulator. 
0024 FIG. 13 is an enlarged cross sectional view showing 
the joint portion between the heater plate and the thermal 
insulator in a Substrate processing apparatus in accordance 
with a fourth embodiment of the present invention. 
0025 FIG. 14 is a cross sectional view schematically 
showing an example of a Substrate mounting mechanism in 
accordance with a fifth embodiment of the present invention. 
0026 FIG. 15 is an exploded view of the substrate mount 
ing mechanism shown in FIG. 14. 
0027 FIG. 16 is a plan view of a thermal insulator shown 
in FIG. 14. 
0028 FIG. 17 is a plan view of the thermal insulator shown 
in FIG. 14. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0029. Hereinafter, embodiments of the present invention 
will be described in more detail with reference to accompa 
nying drawings which form a part hereof. 

First Embodiment 

0030 FIG. 1 is a cross sectional view schematically show 
ing an example of a Substrate processing apparatus in accor 
dance with a first embodiment of the present invention. 
0031. As shown in FIG. 1, the substrate processing appa 
ratus of the first embodiment is a CVD apparatus 1 for per 
forming, e.g., a film forming process on a target Substrate (in 
this embodiment, a semiconductor wafer) W. The CVD appa 
ratus 1 includes a Substrate mounting mechanism 2, a cham 
ber 3 accommodating the Substrate mounting mechanism 2, a 
film forming section 4 for performing a film forming process 
on a target Substrate (in this embodiment, a semiconductor 
wafer) W. and a control section 5 for controlling the CVD 
apparatus 1. 
0032. The substrate mounting mechanism 2 includes a 
heater plate 21, a temperature control jacket 22, a thermal 
insulator 23 and a substrate lift mechanism 24. 
0033. The heater plate 21 has a substrate mounting surface 
21a on which the target substrate is placed. A heater (herein 
after, referred to as a “heater electrode’) 21b for heating the 
target substrate W is embedded in the heater plate 21. The 
heater electrode 21b heats a temperature of the target sub 
strate W to, e.g., a deposition temperature at which a film is 
deposited. The target substrate W is in contact with only the 
heater plate 21. In the present embodiment, the heater elec 
trode 21b is a heating resistor enclosed in the heater plate 21. 
The heater plate 21 may be made of metal or ceramics. The 
metal may include aluminum or an aluminum alloy, and the 

Aug. 19, 2010 

ceramics may include aluminum nitride. In the present 
embodiment, the heater plate 21 is made of aluminum, par 
ticularly, pure aluminum, e.g., aluminum with, e.g., 99.00% 
purity or more. 
0034. The temperature control jacket 22 is provided to 
cover at least a surface of the heater plate 21 other than the 
Substrate mounting Surface 21a. A temperature control unit is 
embedded in the temperature control jacket 22. The tempera 
ture control unit 25 adjusts the temperature of the temperature 
control jacket 22 to become a non-deposition temperature 
below the deposition temperature in the film forming process. 
The temperature control unit 25 includes a temperature con 
trol fluid circulating mechanism 25a for adjusting (increasing 
or decreasing) the temperature of the temperature control 
jacket 22 and a heater 25b for heating the temperature of the 
temperature control jacket 22. 
0035. The temperature control fluid circulating mecha 
nism 25a uses cooling water as a temperature control fluid. A 
water cooling pipe for circulating the cooling water is 
enclosed in the temperature control jacket 22. The heater 
(heater electrode) 25b also has a heating resistor enclosed in 
the temperature controljacket 22. In the present embodiment, 
the water cooling pipe and the heating resistor are alternately 
arranged. 
0036 Further, only one of the temperature control fluid 
circulating mechanism 25a and the heater 25b may be pro 
vided as the temperature control unit 25. The temperature 
control jacket 22 may be made of metal or ceramics. The 
metal may include aluminum or an aluminum alloy, and the 
ceramics may include aluminum nitride. In the present 
embodiment, the temperature control jacket 22 is made of 
aluminum, particularly, an aluminum alloy. The aluminum 
alloy may include an Al-Mg aluminum alloy or Al-Mg 
Si aluminum alloy having excellent processability and high 
strength compared to pure aluminum. 
0037. As described above, the temperature control jacket 
22 is formed of an aluminum alloy, and the heater plate 21 is 
formed of an aluminum alloy having less elements than the 
temperature controljacket 22 or pure aluminum Substantially 
without dopants or impurities. By this configuration, it is 
possible to prevent metal contamination on the target Sub 
strate W and to provide the temperature control jacket 22 
having, e.g., appropriate processability and strength. 
0038. The heater plate 21 and the temperature control 
jacket 22 are fixed at an upper end of a Support member 26. A 
lower end of the support member 26 is fixed at a bottom 
portion 3a of the chamber 3. Further, a seal member 26a is 
interposed to seal between the support member 26 and the 
bottom portion bottom portion 3a. 
0039. A cooling water supply line 101a, a cooling water 
discharge line 101b, a heater electrode line 102 of the tem 
perature control jacket 22, a heater electrode line 103 of the 
heater plate 21, a gas purge line 104, a thermocouple line 105 
for temperature control of the heater plate 21, athermocouple 
line 106 for temperature control of the temperature control 
jacket 22 and the like are provided to pass through the inside 
of the support member 26. 
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0040. The cooling water supply line 101 a supplies cooling 
water for the temperature control jacket to the temperature 
control fluid circulating mechanism 25a. The cooling water 
discharge line 101b exhausts the cooling water from the tem 
perature control fluid circulating mechanism 25a. 
0041. The heater electrode line 102 supplies a power to the 
heater electrode 25b of the temperature control jacket 22. In 
the same way, the heater electrode line 103 supplies a power 
to the heater electrode 21b of the heater plate 21. 
0042. The thermocouple lines 105 and 106 are connected 

to thermocouples 21c and 25c provided in the heater plate 21 
and the temperature control jacket 22, respectively. These 
thermocouples 21c and 25c are used for temperature control 
of the heater plate 21 and the temperature control jacket 22. 
0043. Further, the gas purge line 104 will be described in 
the following embodiment. 
0044 Although the support member 26 and the tempera 
ture control jacket 22 formed as a single body are illustrated 
in FIG. 1, the support member 26 and the temperature control 
jacket 22 may be formed separately as shown in FIG. 2. 
0045. Further, the temperature control jacket 22 itself may 
be formed as a single member, but may beformed as separate 
members. As an example of the separate members, as shown 
in FIG. 3, the temperature control jacket 22 may include a 
disc-shaped bottom plate 22a for covering a bottom portion of 
the heater plate 21 and a ring-shaped sidewall 22b for cover 
ing a side portion of the heater plate 21. 
0046. As shown in FIG. 4, the support member 26 and the 
temperature controljacket 22 may be formed separately, and, 
further, the temperature control jacket 22 may be formed as 
separate members of the bottom plate 22a and the sidewall 
22b. 
0047. As described above, when the support member 26 
and the temperature controljacket 22 are formed separately or 
the temperature controljacket 22 is formed as separate mem 
bers, the temperature controljacket 22 can beformed without 
complicated machining processes, and the manufacturing 
cost of the temperature control jacket 22 can be reduced. 
0.048. In the first embodiment, the thermal insulator 23 is 
interposed between the heater plate 21 and the temperature 
control jacket 22. The thermal insulator 23 suppresses heat 
transfer between the heater plate 21 and the temperature 
control jacket 22. Accordingly, the heater plate 21 is hardly 
influenced by the temperature of the temperature control 
jacket 22 and, similarly, the temperature control jacket 22 is 
hardly influenced by the temperature of the heater plate 21. 
Further, temperature control, e.g., temperature uniformity 
control, of the heater plate 21 and the temperature control 
jacket 22 can be more accurately performed. 
0049. The thermal insulator 23 may be made of a material 
having lower thermal conductivity than materials of which 
the heater plate 21 and the temperature control jacket 22 are 
made, e.g., metal, ceramics or quartz. The metal may include, 
e.g., stainless steel (SUS) and the ceramics may include, e.g., 
alumina. In the present embodiment, the thermal insulator 23 
is made of stainless steel. 
0050. In the same manner as the temperature control 
jacket 22, the thermal insulator 23 may be formed as a single 
member or separate members. As an example of the separate 
members, as shown in FIG. 5, the thermal insulator 23 may 
include a disc-shaped bottom plate 23a for covering a bottom 
portion of the heater plate 21 and a ring-shaped sidewall 23b 
for covering a side portion of the heater plate 21 in the same 
way as the temperature control jacket 22. 
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0051. As described above, when the thermal insulator 23 
is formed as separate members, the thermal insulator 23 can 
be formed without complicated machining processes and, 
thus, the manufacturing cost of the thermal insulator 23 can 
be reduced. 

0052. The substrate lift mechanism 24 has a lifter arm 24a, 
lift pins 24b attached to the lifter arm 24a, and a shaft 24c for 
vertically moving the lifter arm 24a. The lift pins 24b are 
inserted into lift pin insertion holes formed in the temperature 
controljacket 22, the thermal insulator 23 and the heaterplate 
21. When the shaft 24c is driven in a Z direction to lift up the 
target substrate W, the lifter arm 24a is moved up and the lift 
pins 24b attached to the lifter arm 24a press the backside of 
the target substrate W to lift up the target substrate W from the 
Substrate mounting Surface 21a. 
0053 Reversely, when the shaft 24c is driven to lower the 
target substrate W, the lifter arm 24a is moved down and, 
accordingly, the lift pins 24b are separated from the backside 
of the target substrate W and the target substrate Wis mounted 
on the Substrate mounting Surface 21a. 
0054 The chamber 3 accommodates the substrate mount 
ing mechanism 2. The bottom portion 3a of the chamber 3 to 
which the support member 26 is fixed as described above is 
connected to a gas exhaust pipe 27. The gas exhaust pipe 27 is 
connected to a vacuum exhaust device (not shown) and, 
accordingly, the chamber 3 can be vacuum evacuated if nec 
essary. An upper lid 3c is provided to an upper portion 3b of 
the chamber 3. 

0055. The film forming section 4 includes a film forming 
gas Supply unit 41 and a shower head 42. 
0056. The film forming gas supply unit 41 supplies a spe 
cific film forming gas into the chamber 3 via a film forming 
gas Supply pipe 41a. The film forming gas Supply pipe 41a is 
connected to a diffusion space 42a of the shower head 42. The 
shower head 42 is attached to the upper lid 3c and a plurality 
of gas discharge holes 42b are formed at a surface of the 
shower head 42 facing the target substrate W. The film form 
ing gas diffused in the diffusion space 42a is discharged into 
the chamber 3 through the gas discharge holes 42b. When the 
discharged film forming gas is Supplied to the target Substrate 
W having a deposition temperature, a film is formed on the 
surface of the target substrate W. 
0057 The control section 5 includes a process controller 
51 having a micro processor (computer) and a user interface 
52 having a keyboard through which an operator inputs com 
mands to manage the CVD apparatus 1, a display for display 
ing an operation status of the Substrate processing apparatus, 
or the like. The control section 5 further includes a storage 
unit 53 for storing therein a control program for allowing the 
process controller 51 to implement various processes per 
formed in the CVD apparatus 1 and/or a program (i.e., a 
recipe) for executing processes in the CVD apparatus 1 in 
accordance with various data and process conditions. 
0058. Further, the recipe is stored in a storage medium of 
the storage unit 53. The storage medium may be a hard disk, 
or a portable storage medium, such as a CD-ROM, a DVD, or 
a flash memory. Further, the recipe may be appropriately 
transmitted from another apparatus via, e.g., a dedicated line. 
If necessary, a certain recipe may be retrieved from the Stor 
age unit 53 in accordance with an instruction inputted through 
the user interface 52 and implemented by the process control 
ler 51 such that a desired process is performed in the CVD 
apparatus 1 under control of the process controller 51. 
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0059. Further, in the present embodiment, the recipe 
includes a temperature control program for controlling the 
temperatures of the heater plate 21 and the temperature con 
trol jacket 22. The temperature control program is stored in 
the storage medium. For example, in the film forming pro 
cess, the control section5 heats the heater electrode 21b of the 
heater plate 21 to increase a temperature of the target Sub 
strate W to a deposition temperature at which film deposition 
is performed, and also controls the temperature control unit 
25 such that the temperature control jacket 22 has a non 
deposition temperature below the deposition temperature. 
0060 FIG. 6 illustrates a relationship between the tem 
perature of the target Substrate and the deposition rate. In an 
example of FIG. 6, ruthenium (Ru) is deposited by using a 
CVD method. 
0061. As shown in FIG. 6, ruthenium starts to be deposited 
when the temperature of the target substrate W reaches about 
150° C. Ruthenium is rarely deposited at a temperature below 
150° C., particularly, 120° C. or less. That is, a deposition 
temperature of ruthenium is 150° C. or more, and a non 
deposition temperature of ruthenium is below 150°C. In this 
example, the temperature control is performed Such that 
ruthenium is deposited on the target substrate W while pre 
venting ruthenium from being deposited on a portion other 
than the target substrate W by using the relationship between 
the temperature and the deposition rate. 
0062 For example, in the film forming process, the heater 
electrode 21b of the heater plate 21 is controlled such that the 
target substrate W has a deposition temperature of 150° C. or 
more at which ruthenium is deposited, and the temperature 
control unit 25 is controlled such that the temperature control 
jacket 22 has a non-deposition temperature below 150° C. 
0063. Further, in the example of FIG. 6, Ru(CO), (ruthe 
nium complex compound) was used as a source gas of ruthe 
nium. The film forming process is thermal decomposition of 
Ru(CO), wherein Ru and Co are separated by thermal 
decomposition and a Ru film is formed on the target Substrate 
W 

0064. In accordance with the CVD apparatus 1 of the first 
embodiment, the heater electrode 21b of the heater plate 21 is 
set to have a deposition temperature, and the temperature 
control jacket 22 that covers at least a surface of the heater 
plate 21 other than the Substrate mounting Surface 21a is setto 
have a non-deposition temperature. Accordingly, a film can 
be deposited on the target substrate W mounted on the sub 
strate mounting Surface 21a while preventing a film from 
being deposited on a portion other than the target substrate W. 
Therefore, it is possible to reduce generation of particles and 
to improve quality of semiconductor devices and production 
yield. 
0065. A comparative example is shown in FIGS. 7A and 
TB. 

0066. As shown in FIG. 7A, when the temperature control 
jacket 22 is not provided, substantially the entire surface of 
the heater plate 21 is heated to a deposition temperature. 
Consequently, as shown in FIG. 7B, a film 62 is deposited on 
substantially the entire surface of the heater plate 21 as well as 
the target substrate W. 
0067. With the CVD apparatus 1 in accordance with the 

first embodiment, however, since the temperature control 
jacket 22 is provided to cover at least a surface of the heater 
plate 21 other than the Substrate mounting Surface 21a, as 
shown in FIG. 8A, only the substrate mounting surface 21a 
can be set to have a deposition temperature and a portion 
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covered with the temperature control jacket 22 can be set to 
have a non-deposition temperature. As a result, as shown in 
FIG.8B, the film 62 can be selectively deposited only on the 
target substrate W. Since the film 62 is not deposited on the 
temperature controljacket 22, it is possible to remove a cause 
of particles in the chamber 3. 
0068. Further, with the CVD apparatus 1 of the first 
embodiment, the film can be deposited only on the target 
Substrate W and, thus, the number of cleaning operations 
performed in the chamber 3 can be reduced. For example, no 
cleaning operation may be performed. 
0069. By reducing the number of cleaning operations per 
formed in the chamber 3, time required for operations other 
than film formation, e.g., cleaning and maintenance, in the 
CVD apparatus 1 can be decreased, thereby enhancing 
throughput in the manufacture of the semiconductor devices. 

Second Embodiment 

0070 FIG.9 is a cross sectional view schematically show 
ing an example of a Substrate processing apparatus in accor 
dance with a second embodiment of the present invention. In 
FIG. 9, the same reference numerals are given to the same 
components as those in FIG. 1, and only different features 
will be described. 

(0071. As shown in FIG. 9, a CVD apparatus 1a of the 
second embodiment is different from the CVD apparatus 1 of 
the first embodiment in that the temperature control unit 25 is 
omitted from the temperature control jacket 22. 
0072 The thermal insulator 23 is interposed between the 
heater plate 21 and the temperature control jacket 22. The 
thermal insulator 23 suppresses heat transfer from the heater 
plate 21 to the temperature control jacket 22. Accordingly, 
even though the temperature control jacket 22 itself is not 
thermally controlled, the temperature of the temperature con 
troljacket 22 can be set to have a non-deposition temperature 
lower than the temperature of the heater plate 21, i.e., a 
deposition temperature. Thus, the temperature control unit 25 
may be omitted. 
0073. In the second embodiment, the temperature of the 
temperature control jacket 22 can be set to a non-deposition 
temperature without the temperature control unit 25, thereby 
preventing film deposition on the temperature control jacket 
22. Thus, the same effect as that of the first embodiment can 
be obtained. 

0074 That is, as described in the second embodiment, the 
temperature of the temperature control jacket 22 can be set to 
be a non-deposition temperature by using only the thermal 
insulator 23 without the temperature control unit 25. 

Third Embodiment 

0075 FIG. 10 is a cross sectional view schematically 
showing an example of a Substrate processing apparatus in 
accordance with a third embodiment of the present invention. 
In FIG. 10, the same reference numerals is given to the same 
components as those in FIG. 1, and only different features 
will be described. 

(0076. As shown in FIG. 10, a CVD apparatus 1b of the 
third embodiment is different from the CVD apparatus 1 of 
the first embodiment in that the thermal insulator 23 is omit 
ted between the heater plate 21 and the temperature control 
jacket 22. 
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0077. The temperature controljacket 22 of the CVD appa 
ratus 1b has the temperature control unit 25 as in the first 
embodiment. If the temperature control jacket 22 has the 
temperature control unit 25 as such, the temperature of the 
temperature control jacket 22 can be adjusted to a non-depo 
sition temperature without the thermal insulator 23. Accord 
ingly, the thermal insulator 23 may be omitted. 
0078. In the third embodiment, the temperature of the 
temperature control jacket 22 can be set to a non-deposition 
temperature without the thermal insulator 23, thereby pre 
venting film deposition on the temperature controljacket 22. 
Thus, the same effect as that of the first embodiment can be 
obtained. 

0079. As in the third embodiment, the temperature of the 
temperature control jacket 22 can be set to a non-deposition 
temperature by using only the temperature control unit 25 
without the thermal insulator 23. 

0080 Further, the temperature control jacket 22 itself may 
be made of a thermal insulator. Also in this case, the thermal 
insulator 23 may be omitted. 
0081 Further, when the temperature control jacket 22 
itself is made of a thermal insulator, the temperature control 
jacket 22 can Suppress heat transfer from the heater plate 21. 
Accordingly, the temperature control unit 25 may be omitted 
as in the second embodiment. 

Fourth Embodiment 

0082 FIGS. 11 to 13 are enlarged cross sectional views 
showing a joint portion between the heater plate 21 and the 
thermal insulator 23. 

0083. Although the heater plate 21 and the thermal insu 
lator are jointed to each other, there is a microscopically small 
gap 60 between the heater plate 21 and the thermal insulator 
23, as shown in FIG. 11. During the film forming process, the 
film forming gas 61 is introduced into the gap 60 as indicated 
by an arrow A. 
0084. Since the heater plate 21 is at the deposition tem 
perature, when the film forming gas is in contact with the 
heater plate 21, the film is deposited on the heater plate 21. 
FIG. 12 illustrates a state in which the film 62 is deposited on 
the heater plate 21 by the film forming gas 61 introduced into 
the gap 60. The film 62 deposited on a portion of the heater 
plate 21 facing the gap 60 may cause generation of particles. 
0085. In the fourth embodiment, a purge gas supply unit 
71 supplies a purge gas 70 to the gap 60 between the heater 
plate 21 and the thermal insulator 23 and the purge gas 70 
passes through the gap 60 and is discharged therefrom, as 
shown in FIG. 13. Further, a supply path of the purge gas 70 
is represented as the “gas purge line 104 in FIGS. 1, 9 and 10. 
I0086. The film forming gas 61 is difficult to enter the gap 
60 by making the purge gas 70 flow through the gap 60. As a 
result, it is possible to prevent the film 62 from being depos 
ited on the portion of the heater plate 21 facing the gap 60. 
0087. In an example of FIG. 13, although the purge gas 70 
flows in the gap 60 between the heater plate 21 and the 
thermal insulator 23, when the thermal insulator 23 is not 
provided, e.g., as in the third embodiment, the purge gas 70 
may flow through a gap between the heater plate 21 and the 
temperature control jacket 22 and be discharged therefrom. 
0088 
Sary. 

Further, the purge gas 70 may be supplied if neces 
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Fifth Embodiment 

I0089 Next, a fifth embodiment showing a more specific 
example will be described. 
0090 FIG. 14 is a cross sectional view schematically 
showing an example of a substrate mounting mechanism in 
accordance with the fifth embodiment of the present inven 
tion. FIG. 15 is an exploded view of the substrate mounting 
mechanism shown in FIG. 14. Further, in FIGS.14 and 15, the 
Substrate mounting mechanism is only illustrated and illus 
tration of the other components, e.g., the chamber and the like 
is omitted. 

0091. As shown in FIGS. 14 and 15, in the fifth embodi 
ment, the temperature control jacket 22 is divided into the 
bottom plate 22a and the sidewall 22b, and the thermal insu 
lator 23 constituted only by the bottom plate 23a. The bottom 
plate 22a and the sidewall 22b are fixed to each otherby, e.g., 
a bolt 22c. Further, the heater plate 21 is pressed against the 
sidewall 22b of the temperature controljacket 22 by a bolt 22d 
having arounded leading end Such that the heaterplate 21 can 
slide in thermal expansion. A member 21d harder than the 
heater plate 21 is provided at a contact portion between the 
leading end of the bolt 22d to thereby prevent abrasion of the 
heater plate 21. 
0092. Further, provided in the bottom plate 22a is only the 
temperature control fluid circulating mechanism 25a for cir 
culating a temperature control fluid as the temperature control 
unit 25 for controlling the temperature of the temperature 
control jacket 22 in the fifth embodiment. The temperature 
control fluid circulating mechanism 25a is obtained by form 
ing a groove 25d in the bottom plate 22a and providing a 
covering member 25e to cover the groove 25d. The tempera 
ture control fluid flows through the groove 25d. 
(0093. A hole 28 formed through the bottom plate 23a of 
the thermal insulator 23, the bottom plate 22a of the tempera 
ture control jacket 22 and the support member 26 allows a 
temperature control fluid line, a heater electrode line, a gas 
purge line, a thermocouple line and the like (all are not 
shown) to pass therethrough. 
(0094) Further, the thermal insulator 23 (the bottom plate 
23a in this embodiment) has uneven structures on a Surface 
23c facing the heater plate 21 and a surface 23d facing the 
temperature control jacket 22 (the bottom plate 22a in this 
embodiment), respectively. The uneven structures include at 
least one of cylindrical protrusions 23e and rectangular pro 
trusions 23f formed on at least one of the surfaces 23c and 
23d. By forming the uneven structures on the surfaces 23c and 
23d, the thermal insulator 23 (the bottom plate 23a in this 
embodiment) is partially in contact with the heater plate 21 
and the temperature controljacket 22 (the bottom plate 22a in 
this embodiment), respectively. FIG. 16 is a plan view of the 
surface 23c of the bottom plate 23a facing the heater plate 21, 
and FIG. 17 is a plan view of the surface 23d facing the 
temperature control jacket 22. 
0095. As shown in FIGS. 16 and 17, in this embodiment, 
the cylindrical protrusions 23e are arranged in an outer 
periphery and an inner periphery (i.e., a periphery of the hole 
28) of the bottom plate 23a and by the lift pin insertion holes 
adjacent to the outer periphery of the bottom plate 23a of the 
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thermal insulator 23. Further, the rectangular protrusions 23f 
are arranged inwardly from the cylindrical protrusions 23e 
formed in the outer periphery and the vicinity of the outer 
periphery of the bottom plate 23a. 
0096. As described above, by bringing the thermal insula 
tor into partial contact with the heater plate 21 and the tem 
perature control jacket 22, heat transfer from the heater plate 
21 to the temperature control jacket 22 becomes more diffi 
cult. Accordingly, it is possible to more efficiently reduce the 
temperature of the temperature control jacket 22 to a non 
deposition temperature. 
0097. Further, although the thermal insulator 23 is brought 
into partial contact with both the heater plate 21 and the 
temperature controljacket 22 in this embodiment, the thermal 
insulator 23 may be brought into partial contact with only any 
one of the heater plate 21 and the temperature control jacket 
22. 
0098. Also in the fifth embodiment, the same effect as that 
of the above embodiments can be achieved. 
0099 While the invention has been shown and described 
with respect to the embodiments, various changes and modi 
fication may be made without being limited thereto. 
0100 For example, although the CVD apparatus was used 
in the above embodiments, the present invention may be also 
applied to any apparatus for film deposition, e.g., a plasma 
CVD apparatus and an ALD apparatus, without being limited 
thereto. 
0101. Further, although ruthenium was illustrated as a 
deposited film in the above embodiments, it is not limited 
thereto. 

What is claimed is: 
1. A substrate mounting mechanism comprising: 
a heater plate having a substrate mounting Surface on 
which a target Substrate is placed and a heater embedded 
therein to heat the target Substrate to a deposition tem 
perature at which a film is deposited; and 

a temperature control jacket formed to cover at least a 
surface of the heater plate other than the substrate 
mounting Surface and having a non-deposition tempera 
ture below the deposition temperature. 

2. The Substrate mounting mechanism of claim 1, wherein 
the temperature controljacket includes a temperature control 
unit. 

3. The Substrate mounting mechanism of claim 2, wherein 
the temperature control unit has a temperature control fluid 
circulating mechanism for circulating a temperature control 
fluid to adjust a temperature of the temperature controljacket. 

4. The Substrate mounting mechanism of claim 3, wherein 
the temperature control unit has a heater for adjusting a tem 
perature of the temperature control jacket. 

5. The substrate mounting mechanism of claim 1, wherein 
the temperature control jacket is formed of a thermal insula 
tOr. 

6. The Substrate mounting mechanism of claim 1, wherein 
the temperature control jacket is formed of an alloy, and the 
heater plate is formed of a pure metal or an alloy having less 
elements than the alloy forming the temperature control 
jacket. 

7. The substrate mounting mechanism of claim 1, further 
comprising a purge gas Supply unit for Supplying a purge gas 
between the heater plate and the temperature control jacket. 

8. The substrate mounting mechanism of claim 1, further 
comprising a thermal insulator provided between the heater 
plate and the temperature control jacket. 
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9. The substrate mounting mechanism of claim 8, wherein 
the thermal insulator has uneven structures on at least one of 
a Surface facing the heater plate and a Surface facing the 
temperature control jacket, and 

wherein the thermal insulator is partially in contact with at 
least one of the heater plate and the temperature control 
jacket. 

10. The substrate mounting mechanism of claim 8, further 
comprising a purge gas Supply unit for Supplying a purge gas 
between the heater plate and the thermal insulator. 

11. A Substrate processing apparatus comprising: 
a Substrate mounting mechanism which includes a heater 

plate having a substrate mounting Surface on which a 
target Substrate is placed and a heater embedded therein 
to heat the target Substrate to a deposition temperature at 
which a film is deposited; and a temperature control 
jacket formed to cover at least a surface of the heater 
plate other than the Substrate mounting Surface and hav 
ing a non-deposition temperature below the deposition 
temperature; 

a chamber accommodating the Substrate mounting mecha 
nism; and 

a film forming section for performing a film forming pro 
cess on the target Substrate. 

12. The Substrate processing apparatus of claim 11, 
wherein the temperature control jacket includes a tempera 
ture control unit. 

13. The substrate processing apparatus of claim 12, 
wherein the temperature control unit has a temperature con 
trol fluid circulating mechanism for circulating a temperature 
control fluid to adjust a temperature of the temperature con 
trol jacket. 

14. The Substrate processing apparatus of claim 13, 
wherein the temperature control unit has a heater for adjust 
ing a temperature of the temperature control jacket. 

15. The Substrate processing apparatus of claim 11, 
wherein the temperature control jacket is formed by using a 
thermal insulator. 

16. The Substrate processing apparatus of claim 11, 
wherein the temperature control jacket is formed of an alloy, 
and the heater plate is formed of a pure metal or an alloy 
having less elements than the alloy forming the temperature 
control jacket. 

17. The substrate processing apparatus of claim 11, further 
comprising a purge gas Supply unit for Supplying a purge gas 
between the heater plate and the temperature control jacket. 

18. The substrate processing apparatus of claim 11, further 
comprising a thermal insulator provided between the heater 
plate and the temperature control jacket. 

19. The substrate processing apparatus of claim 18, 
wherein the thermal insulator has uneven structures on at least 
one of a Surface facing the heaterplate and a surface facing the 
temperature control jacket, and 

wherein the thermal insulator is partially in contact with at 
least one of the heater plate and the temperature control 
jacket. 

20. The substrate processing apparatus of claim 18, further 
comprising a purge gas Supply unit for Supplying a purge gas 
between the heater plate and the thermal insulator. 

21. A method for Suppressing film deposition on a substrate 
mounting mechanism, which includes a heater plate having a 
Substrate mounting Surface on which a target Substrate is 
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placed and a heater embedded therein to heat the target sub 
strate to a deposition temperature at which a film is deposited, 
the method comprising: 

providing a temperature control jacket to cover at least a 
surface of the heater plate other than the substrate 
mounting Surface; 

heating the Substrate mounting Surface of the heaterplate to 
the deposition temperature at which a film is deposited, 
by the heater embedded in the heater plate; and 

adjusting a temperature of the temperature controljacket to 
a non-deposition temperature below the deposition tem 
perature. 

22. The method of claim 21, wherein the temperature con 
trol jacket includes a temperature control unit and the tem 
perature of the temperature control jacket is adjusted to the 
non-deposition temperature below the deposition tempera 
ture by the temperature control unit. 
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23. A storage medium storing a program which runs on a 
computer and, when executed, controls a Substrate processing 
apparatus, which includes a heater plate having a heater 
embedded therein to heat a target Substrate to a deposition 
temperature at which a film is deposited, and a temperature 
control jacket formed to cover at least a surface of the heater 
plate other than a Substrate mounting Surface of the heater 
plate and having a temperature control unit, to perform a 
method for Suppressing film deposition including: 

heating the Substrate mounting Surface of the heaterplate to 
the deposition temperature at which a film is deposited 
by the heater embedded in the heater plate; and 

adjusting a temperature of the temperature controljacket to 
a non-deposition temperature below the deposition 
temperature. 


