(19) (11) Publication humber: SG 189201 A1

(43) Publication date: 31.05.2013
(51) Int. CI: C23C 16/44, C23C 16/448;
(12) Patent Application
(21) Application number: 2013024179 (71) Applicant: APPLIED MATERIALS, INC. 3050
(22) Date of filing: 20.10.2011 BOWERS AVENUE SANTA CLARA,
US 61/205.670 22.10.2010 CALIFORNIA 95054 CA US
(30) Priority: ’ e (72) Inventor: THAKUR, BIPIN YAJURVED BUILDING
US 13/267,309 06.10.2011 Il, 2ND FLOOR DR. BHAYANDARKAR
LANE BOLE ROAD DADAR 400028
MUMBALI IN

GRIFFITH CRUZ, JOE 1572
BELLEMEADE STREET SAN JOSE,
CALIFORNIA 95131 US

KELLER, STEFAN HAUPSTR. 72 63814
MAINASCHAFF DE

GUJAR, VIKAS SHREE GANARAJ

CHS, FLAT NO. 11 RH 75, MIDC, NEAR
MODEL COLLEGE DOMBIVALI EAST
421201 THANE IN

PATIL, RAVINDRA, JANU 308,
SAMPRABHA APARTMENT, MAITRI
PARK YASHODHAN NAGAR LOKMANY
NAGAR, PADA NO. 2 400606 THANE (W)
IN

(54) Title:
METHODS FOR ENHANCING TANTALUM FILAMENT
LIFE IN HOT WIRE CHEMICAL VAPOR DEPOSITION
PROCESSES

(57) Abstract:
Methods for depositing films using hot wire chemical vapor
deposition (HWCVD) processes are provided herein. In some
embodiments, a method of operating an HWCVD tool may
include providing hydrogen gas (H2) to a filament disposed in a
process chamber of the HWCVD tool for a first period of time;
and flowing current through the filament to raise the temperature
of the filament to a first temperature after the first period of time.

This PDF First Page has been artificially created from the Singaporian Absiracts



wo 2012/054688 A2 I 10K 000 OO 00O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
26 April 2012 (26.04.2012)

(10) International Publication Number

WO 2012/054688 A2

(51

@1

(22)

(25
(26)
(30

gy

(72)
(73)

International Patent Classification:
C23C 16/44 (2006.01) C23C 16/448 (2006.01)

International Application Number:
PCT/US2011/057022

International Filing Date:

20 October 2011 (20.10.2011)
Filing Language: English
Publication Language: English
Priority Data:
61/405,670 22 October 2010 (22.10.2010) UsS
13/267,309 6 October 2011 (06.10.2011) Us

Applicant (for all designated States except US): AP-
PLIED MATERIALS, INC. [US/US]; 3050 Bowers Av-
enue, Santa Clara, California 95054 (US).

Inventors; and

Inventors/Applicants (for US only): THAKUR, Bipin
[IN/IN]; Yajurved Building II, 2nd Floor, Dr. Bhayan-
darkar Lane Bole Road, Dadar, 400028 Mumbai (IN).
GRIFFITH CRUZ, Joe [US/US]; 1572 Bellemeade
Street, San Jose, California 95131 (US). KELLER, Ste-
fan [DE/DE]; Haupstr. 72, 63814 Mainaschaff (DE). GU-
JAR, Vikas [IN/IN]; Shree Ganaraj CHS, Flat No. 11,
RH 75, MIDC, Near Model College, Dombivali East,
421201 Thane (IN). PATIL, Ravindra, Janu [IN/IN];
308, Samprabha Apartment, Maitri Park, Yashodhan Na-

74

@1)

(84)

gar, Lokmany Nagar, Pada No. 2, 400606 Thane (W)
(IN).

Agent: TABOADA, Alan; Moser Taboada, 1030 Broad
Street, Suite 203, Shrewsbury, New Jersey 07702 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI
NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT,
LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,
SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CIL, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: METHODS FOR ENHANCING TANTALUM FILAMENT LIFE IN HOT WIRE CHEMICAL VAPOR DEPOSI-
TION PROCESSES

100
»

PROVIDE HYDROGEN GAS (H;) TO FILAMENT OF
HWCVD TOOL FOR FIRST PERIOD OF TIME

- 102

i

FLOW CURRENT THROUGH FILAMENT TO RAISE
TEMPERATURE TO FIRST TEMPERATURE

— 104

FIG. 1
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of the filament to a first temperature after the first period of time.
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METHODS FOR ENHANCING TANTALUM FILAMENT LIFE IN HOT WIRE
CHEMICAL VAPOR DEPOSITION PROCESSES

FIELD

[0001] Embodiments of the present invention generally relate to methods for
depositing material on substrates using hot wire chemical vapor deposition
(HWCVD) processes, and more specifically, to methods for enhancing the lifetime of

filaments used in such processes.

BACKGROUND

[0002] In HWCVD processes, one or more precursor gases are thermally
decomposed at a high temperature within a process chamber proximate a substrate
upon which a desired material is to be deposited. The thermal decomposition
reaction is facilitated within the process chamber by one or more wires, or filaments,
supported in the process chamber that may be heated to a desired temperature, for

example, by passing electrical current through the filaments.

[0003] Use of different filament materials may have an impact on the quality of
deposited films. For example, using tantalum filaments in HWCVD applications may
result in better quality deposited films, as compared to using tungsten filaments.
Unfortunately, however, the inventors have observed that tantalum filaments can be
more susceptible to oxidation under certain operating regimes. This undesirably
may lead to reduction in current flow through the filament, reduction in the filament
temperature, and ultimately, breakage of the filament. The inventors have further
observed that this reduction in performance and breakage of the tantalum filament
occurs quickly, and thus, tantalum filaments cannot be used for elongated time

periods.

[0004] Therefore, the inventors have provided improved methods for depositing

films using HWCVD processes.

SUMMARY

[0005] Methods for depositing films using hot wire chemical vapor deposition

(HWCVD) processes are provided herein. In some embodiments, a method of
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operating an HWCVD tool may include providing hydrogen gas (H») to a filament
disposed in a process chamber of the HWCVD tool for a first period of time; and
flowing current through the filament to raise the temperature of the filament to a first
temperature after the first period of time.

[0006] In some embodiments, a method of operating an HWCVD tool may include
preconditioning a filament disposed in a process chamber of the HWCVD tool in a
hydrogen gas (H:)-containing atmosphere; flowing current through the filament to
raise the temperature of the filament to a first temperature after preconditioning the
filament; providing a process gas to the process chamber after the filament is at the
first temperature; and depositing a material on the substrate using species
decomposed from the process gas.

[0007] In some embodiments, the invention may be embodied in a computer
readable medium having instructions stored thereon that, when executed, cause a
method to be performed in a HWCVD tool, the method may include any of the
embodiments disclosed herein.

[0008] Other and further embodiments of the present invention are described

below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Embodiments of the present invention, briefly summarized above and
discussed in greater detail below, can be understood by reference to the illustrative
embodiments of the invention depicted in the appended drawings. It is to be noted,
however, that the appended drawings illustrate only typical embodiments of this
invention and are therefore not to be considered limiting of its scope, for the

invention may admit to other equally effective embodiments.

[0010] Figure 1 depicts a flow chart for a method of operating a hot wire chemical
vapor deposition (HWCVD) tool in accordance with some embodiments of the

present invention.

[0011] Figure 2 depicts a flow chart for a method of operating a HWCVD tool in

accordance with some embodiments of the present invention.
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[0012] Figure 3 depicts a schematic side view of a HWCVD process chamber in

accordance with some embodiments of the present invention.

[0013] Figure 4 depicts a graph comparing the temperature of tantalum filaments

heated in various atmospheres over time.

[0014] To facilitate understanding, identical reference numerals have been used,
where possible, to designate identical elements that are common to the figures. The
figures are not drawn to scale and may be simplified for clarity. It is contemplated
that elements and features of one embodiment may be beneficially incorporated in

other embodiments without further recitation.

DETAILED DESCRIPTION

[0015] Embodiments of the present invention provide hot wire chemical vapor
deposition (HWCVD) processing techniques that may advantageously eliminate or
reduce the rapid oxidation of tantalum filaments in HWCVD processes, thereby
substantially enhancing the filament life and facilitating extended use of tantalum
filaments in HWCVD processes. Embodiments of the present invention may thus
provide one or more of the following benefits: improved film quality as compared to
use of tungsten filaments, extended filament lifetime, greater equipment uptime,

higher yield, and higher throughput.

[0016] While firing new tantalum filaments in temperature range 1500-2000
degrees Celsius at pressures of greater than about 10 mTorr (e.g., typical HWCVD
operating conditions for certain applications such as the deposition of silicon filims),
the inventors have observed a rapid decrease in the temperature of the filament
over time, accompanied by a diminishing filament glow. The inventors believe that
the reduction in temperature is due to oxidation of the tantalum filament. However,
the inventors have discovered that when a new tantalum filament is fired up in the
presence of hydrogen (H,) gas (e.g., a hydrogen ambient), the rate of filament
oxidation (as measured by the filament temperature) slows down. The inventors
have developed methods of operating a HWCVD tool that incorporate embodiments

of this technique, as discussed in greater detail below.
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[0017] Figure 1 depicts a flow chart for a method 100 of operating a HWCVD tool
in accordance with some embodiments of the present invention. The method
generally begins at 102 where hydrogen (H;) gas is provided to a filament (or a
plurality of filaments) disposed in a process chamber of the HWCVD tool for a first
period of time. The hydrogen (H2) gas may be provided by itself, or along with an
inert carrier gas, such as nitrogen, helium, argon, or the like. The flow rate of the
hydrogen (Hz) gas may be sufficient to blanket, or cover, the filaments within the
HWCVD chamber. As such, the specific flow rates will vary depending upon the
size of the chamber and surface area of the filaments (e.g., length and number of
filaments). For example, in some embodiments, the hydrogen (Hz) gas may be
provided at a flow rate of from about 10 to about 500 sccm. When provided along
with the carrier gas, the concentration of the hydrogen (H2) gas within the carrier gas
may be from about 5 to about 80 percent by volume. In some embodiments, the first
period of time may be selected to facilitate scavenging residual oxygen from the
reactor. In some embodiments, the first period of time may be selected to allow for
the hydrogen to completely cover, or blanket the filaments, to prevent unwanted
reactions — such as oxidation — between gases in the chamber and the filaments. In
some embodiments, the first period of time may range from about 5 to about 1800

seconds.

[0018] Next, at 104, a current may be flowed through the filaments to raise the
temperature of the filaments to a first temperature after the first period of time.
Current may be provided to the filaments from a power source. The amount of
current provided may be selected to raise the temperature of the filaments to the first
temperature. In some embodiments, the first temperature may be a temperature at
which a deposition process is to be subsequently carried out. In some
embodiments, the first temperature may be greater than or less than a temperature
at which the deposition process is to be carried out. In some embodiments, the
temperature may be between about 1500 to about 2400 degrees Celsius (although
other temperatures may be used). The second period of time may be selected to
allow the filaments to reach the first temperature. In some embodiments, the

second period of time may be selected to facilitate forming an envelope of hydrogen
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radicals about the filaments. In some embodiments, the second period of time may

range from about 5 to about 1800 seconds.

[0019] Upon completion of the second period of time, the method 100 generally
ends. In some embodiments, the method 100, or portions thereof, may be used as
a preconditioning step prior to a deposition process. For example, in some
embodiments, after conditioning the filaments as described above, the current may
continue to be provided to the filaments to maintain the first temperature and
process gases may be provided to the chamber to deposit materials on the
substrate. When serially processing substrates, the conditioning process may be
initially performed and many substrates may be passed through the chamber, in
some embodiments with the process gases continually flowing, to continuously
deposit materials on sequential substrates. In some embodiments, the process gas

may be turned off and the current flow ceased after the last substrate is processed.

[0020] For example, Figure 2 depicts a flow chart for a method 200 of operating a
HWCVD tool in accordance with some embodiments of the present invention. The
method 200 generally begins at 202, where a filament, or a plurality of filaments,
disposed in a HWCVD tool may be preconditioned. The filaments may be
preconditioned in a hydrogen gas (Hz)-containing atmosphere. In some
embodiments, the filaments may be preconditioned in accordance with
embodiments of the method 100, discussed above. In some embodiments, the
filaments may be preconditioned in accordance with embodiments of the method

100, discussed with respect to 102 above.

[0021] Next, at 204, current may be flowed through the filaments to raise the
temperature of the filaments to a first temperature after preconditioning the
filaments. In some embodiments, the current may be provided to the filaments to
raise the temperature of the filaments to the first temperature while continuing to
provide the hydrogen containing gas. In some embodiments, current may be flowed
through the filaments in accordance with embodiments of the method 100,
discussed with respect to 104 above.

[0022] Next, at 206, a process gas may be provided to the HWCVD tool after the

filament is at the first temperature. In some embodiments, the flow of the hydrogen

5
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containing gas may be stopped when providing the process gas to the HWCVD tool.
The process gas may comprise any suitable process gas to be used in the
deposition process. In some embodiments, the process gas may comprise a gas
that can thermally decompose when exposed to be heated filaments such that
species from the decomposed process gas may be deposited on an underlying
substrate. For example, when depositing a silicon containing film, such as
microcrystalline silicon or amorphous silicon, the process gas may comprise one or

more of silane (SiH4), hydrogen (H>), phosphine (PHj3), diborane (BzHs), or the like.

[0023] Next, at 208, a material may be deposited on the substrate using species
decomposed from the process gas. As discussed above, the material deposited on
the substrate generally comprises species from the process gas. In some
embodiments, the material deposited on the substrate may comprise silicon,
although other materials are contemplated. Upon completion of the deposition of
material at 208 the method 200 generally ends and the substrate may be further

processed as desired.

[0024] In some embodiments, the method 200 may be repeated as desired to
deposit materials on the same substrate or on a second substrate provided to the
HWCVD tool. For example, in some embodiments, after the materials deposited on
the substrate that 208, the substrate in the chamber may be replaced with a second
substrate while maintaining the filament at the first temperature. A second process
gas may be provided to the process chamber after the second substrate is provided.
The second process gas may be the same as the first process gas (for example,
when the same materials to be deposited) or the second process gas may be
different than the first process gas (for example, when different materials are to be
deposited on the second substrate). A material may then be deposited on the

second substrate using species decomposed from the second process gas.

[0025] Alternatively or in combination, the flow of current to the filament may be
terminated upon completion of deposition of material on the substrate. For example
upon completion of deposition of material on the substrate the tool may be turned off
for example upon reaching the end of a lot, the end of the shift, the end of the day,

into the week, a maintenance period, or any other time when the tool is to be turned
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off. When the tool is to be started up again, the filament may be subsequently
preconditioned in a hydrogen gas (H2)-containing atmosphere. Current may be
flowed through the filament to raise the temperature of the filament to a second
temperature after preconditioning the filament. A second process gas may be
provided to the process chamber after the filament is at the second temperature. As
discussed above, the second process gas may be the same or different as the first
process gas. A material may be deposited on a second substrate using species

decomposed from the second process gas.

[0026] Figure 4 depicts a graph 400 summarizing a constant power test wherein a
new tantalum filament was installed in a HWCVD chamber and fired up (e.g.,
heated) without any hydrogen (H.) gas to a temperature of about 1700 degrees
Celsius. The filament temperature decreased rapidly and the filament broke in
about 38 minutes. A new tantalum filament was installed and the chamber was
flushed with hydrogen (H) at about 30 sccm for about 5 minutes. After flushing the
chamber, the filament was fired up. During this run, the filament temperature
gradually decreased. However, the filament did not break — even after 60 minutes.
The filament temperature dropped from an initial temperature of about 1700 degrees
Celsius to about 1660 degrees Celsius in about 30 minutes. After about 60 minutes
the filament temperature reduced to about 1639 degrees Celsius. The same
filament was again heated in an even higher hydrogen (H;) gas flow (about 60
sccm). With the higher hydrogen (H>) flow, the filament temperature dropped even
more slowly from an initial about 1624 degrees Celsius to about 1609 degrees
Celsius over 60 minutes. Again the filament did not break. Another test was
conducted with 120 sccm hydrogen (Hz) gas flow for 30 minutes, wherein the
filament did not break and the temperature drop was only about 4 degrees Celsius

over the course of the test.

[0027] Figure 3 depicts a schematic side view of an HWCVD process chamber 300

suitable for use in accordance with embodiments of the present invention. The

process chamber 300 generally comprises a chamber body 302 having an internal

processing volume 304. A plurality of filaments, or wires 310, are disposed within

the chamber body 302 (e.g., within the internal processing volume 304). The

plurality of wires 310 may also be a single wire routed back and forth across the
7
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internal processing volume 304. The plurality of wires 310 comprise a HWCVD
source. The wires 310 are typically made of tungsten, although tantalum or iridium
may also be used. Each wire 310 is clamped in place by support structures (not
shown) to keep the wire taught when heated to high temperature, and to provide
electrical contact to the wire. A power supply 312 is coupled to the wire 310 to
provide current to heat the wire 310. A substrate 330 may be positioned under the
HWCVD source (e.g., the wires 310), for example, on a substrate support 328. The
substrate support 328 may be stationary for static deposition, or may move (as
shown by arrow 305) for dynamic deposition as the substrate 330 passes under the
HWCVD source.

[0028] The chamber body 302 further includes one or more gas inlets (one gas
inlet 332 shown) to provide one or more process gases and one or more outlets (two
outlets 334 shown) to a vacuum pump to maintain a suitable operating pressure
within the process chamber 300 and to remove excess process gases and/or
process byproducts. The gas inlet 332 may feed into a shower head 333 (as
shown), or other suitable gas distribution element, to distribute the gas uniformly, or

as desired, over the wires 310.

[0029] In some embodiments, one or more shields 320 may be provided to
minimize unwanted deposition on interior surfaces of the chamber body 302.
Alternatively or in combination, one or more chamber liners 322 can be used to
make cleaning easier. The use of shields, and liners, may preclude or reduce the
use of undesirable cleaning gases, such as the greenhouse gas NF;. The shields
320 and chamber liners 322 generally protect the interior surfaces of the chamber
body from undesirably collecting deposited materials due to the process gases
flowing in the chamber. The shields 320 and chamber liners 322 may be removable,
replaceable, and/or cleanable. The shields 320 and chamber liners 322 may be
configured to cover every area of the chamber body that could become coated,
including but not limited to, around the wires 310 and on all walls of the coating
compartment. Typically, the shields 320 and chamber liners 322 may be fabricated
from aluminum (Al) and may have a roughened surface to enhance adhesion of
deposited materials (to prevent flaking off of deposited material). The shields 320

and chamber liners 322 may be mounted in the desired areas of the process
8
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chamber, such as around the HWCVD sources, in any suitable manner. In some
embodiments, the source, shields, and liners may be removed for maintenance and
cleaning by opening an upper portion of the deposition chamber. For example, in
some embodiments, the a lid, or ceiling, of the deposition chamber may be coupled
to the body of the deposition chamber along a flange 338 that supports the lid and
provides a surface to secure the lid to the body of the deposition chamber.

[0030] A controller 306 may be coupled to various components of the process
chamber 300 to control the operation thereof. Although schematically shown
coupled to the process chamber 300, the controller may be operably connected to
any component that may be controlled by the controller, such as the power supply
312, a gas supply (not shown) coupled to the inlet 322, a vacuum pump and or
throttle valve (not shown) coupled to the outlet 334, the substrate support 328, and
the like, in order to control the HWCVD deposition process in accordance with the
methods disclosed herein. The controller 306 generally comprises a central
processing unit (CPU) 308, a memory 313, and support circuits 311 for the CPU
308. The controller 306 may control the HWCVD process chamber 300 directly, or
via other computers or controllers (not shown) associated with particular support
system components. The controller 306 may be one of any form of general-purpose
computer processor that can be used in an industrial setting for controlling various
chambers and sub-processors. The memory, or computer-readable medium, 313 of
the CPU 308 may be one or more of readily available memory such as random
access memory (RAM), read only memory (ROM), floppy disk, hard disk, flash, or
any other form of digital storage, local or remote. The support circuits 311 are
coupled to the CPU 308 for supporting the processor in a conventional manner.
These circuits include cache, power supplies, clock circuits, input/output circuitry
and subsystems, and the like. Inventive methods as described herein may be
stored in the memory 313 as software routine 314 that may be executed or invoked
to turn the controller into a specific purpose controller to control the operation of the
process chamber 300 in the manner described herein. The software routine may
also be stored and/or executed by a second CPU (not shown) that is remotely
located from the hardware being controlled by the CPU 308.
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[0031] Thus, methods for extending the lifetime of tantalum filaments in HWCVD
processes have been provided herein. Embodiments of the inventive methods
disclosed herein may provide one or more of the following benefits: improved film
quality as compared to use of tungsten filaments, extended filament lifetime, greater

equipment uptime, higher yield, and higher throughput.

[0032] While the foregoing is directed to embodiments of the present invention,
other and further embodiments of the invention may be devised without departing

from the basic scope thereof.

10
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Claims:

1. A method of operating a hot wire chemical vapor deposition (HWCVD) tool,
comprising:

providing hydrogen gas (H>) to a filament disposed in a process chamber of
the HWCVD tool for a first period of time; and

flowing current through the filament to raise the temperature of the filament to

a first temperature after the first period of time.

2. The method of claim 1, wherein providing hydrogen gas further comprises
providing hydrogen gas and an inert carrier gas.

3. A method of operating a hot wire chemical vapor deposition (HWCVD) tool,
comprising:

preconditioning a filament disposed in a process chamber of the HWCVD tool
in a hydrogen gas (Hz)-containing atmosphere for a first period of time;

flowing current through the filament to raise the temperature of the filament to
a first temperature after preconditioning the filament;

providing a process gas to the process chamber after the filament is at the
first temperature; and

depositing a material on the substrate using species decomposed from the

process gas.
4, The method of claim 3, wherein preconditioning the filament in the hydrogen
gas (Hz)-containing atmosphere comprises providing hydrogen gas and an inert

carrier gas.

5. The method of any of claims 2 or 4, wherein the inert carrier gas comprises at

least one of nitrogen, argon, or helium.

11
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6. The method of any of claims 3-4, wherein providing the process gas further
comprises terminating a flow of hydrogen gas provided to maintain the hydrogen gas

(Hz)-containing atmosphere.

7. The method of any of claims 3-4 or 6, wherein the process gas comprises
one of silane (SiH4), hydrogen (Hz), phosphine (PHs), or diborane (B2Hs).

8. The method of any of claims 3-4 or 6-7, further comprising:

terminating the flow of current to the filament upon completion of deposition of
material on the substrate;

subsequently preconditioning the filament in a hydrogen gas (H)-containing
atmosphere;

flowing current through the filament to raise the temperature of the filament to
a second temperature after preconditioning the filament;

providing a second process gas to the process chamber after the filament is
at the second temperature; and

depositing a material on a second substrate using species decomposed from

the second process gas.

9. The method of any of claims 3-4 or 6-8, further comprising:

replacing the substrate in the chamber with a second substrate while
maintaining the filament at the first temperature;

providing a second process gas to the process chamber after the second
substrate is provided; and

depositing a material on the second substrate using species decomposed

from the second process gas.

10.  The method of any of claims 1-9, wherein the filament is a tantalum filament.

11.  The method of any of claims 1-10, wherein the first temperature is a

temperature at which a CVD deposition process is to subsequently occur.

12
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12. The method of any of claims 1-11, wherein the first temperature is about
1500 to about 2400 degrees Celsius.

13. The method of any of claims 1-12, wherein a pressure within the process

chamber is maintained at approximately 1 millitorr.

14.  The method of any of claims 1-13, wherein the first period of time ranges from

about 5 to about 1800 seconds.
15. A computer readable medium having instructions stored thereon that, when

executed, cause a method to be performed in a HWCVD tool, the method

comprising any of the methods of claims 1-14.

13
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