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FASTENING DEVICE FOR A PURGE RING

BACKGROUND OF THE INVENTION
Field of the Inventlon

The present invention relates to the field of semiconductor substrate processing
etjuipment. More particularly, this invention relates to a purge ring and associated fastening

device.

Background of the Related Art

Chemical vapor deposition (“CVD”) is ene method used in senﬁconductor fabrication
to deposit thin films on a substrate. CVD delivers precursor gases to a vacuum chamber and
onto a substrate where the gases react and form a thin film thereon. One problem wﬁh CVD
of material to the top surface of a substrate is that material also deposits on the edge and
backside surfaces of the substrate. Because the edge and backside surfaces of a substrate are
typically rougher than the highly polished top surface, material deposited on these surfaces

- tends to flake off creating .particles within the system that can damage the chamber and

substrates processed therein. In addition, material deposited on these surfaces may damage
the integrity of a substrate by causing the substrate to adhere to the support member.

Purge gas has been used to prevent edge and backside deposition by delivering the
purge gas to the edge of a substrate typically through a support member. For 'eiample, a
purge ring is positioned on the support ﬁlember adjacent to the periphery of the substrate. The
purge ring forms an annular channel with the support member which directs the purge gas
toward the edge of the substrate. The purge gas exerts a positive pressuré near the perimeter
portion of the substrate and reduces the likelihood that processmg gases will reach the edge
and backs1de surfaces of the substrate.

The purge ring can be fixedly attached to the support member by such methods as |
welding, bolting, brazing, or screwing. However, because material deposits bn the purge ring
and in the annular channel, removable purge rings are preferred to allow thé purge ring to be

easily and quickly cleaned or replaced. Purge rings are commonly gravitationally or
i
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frictionally held to the support member. Because removable purge rings are not fixedly
attached to the support merhber, the purge gas or other process conditions may cause vertical
or rotational disi)laoement- of the purge ring which can result in edge/backside deposition,
particle generation, and damage to the edge of the substrate. |

Movemeﬁt of the purge ring is a significant problem when the purge ring is used with
a ceramic pedestal. Ceramic pedestals are used in high temperature applications because
aluminum p_edesfals can corrode, backsputter, and warp at high'temperattnés. However, a
problem with ceramic is that it is more brittle than metal and more likely to crack. Thus,

movement of the purge ring can damage the ceramic pedestal and can create partlcles within

the system. In addmon, the purge ring cannot be attached to the ceramic pedestal with

common 301mng devices, such as welding, bolting, b;azmg, and screwing, because of the
likelihood of cracking the ceramic components and the difficulty associated with working
with ceramic corﬁponents.

Therefore, there is a need for a purge ring and removable assembly which restricts
vertical and rotational movement of the purge nng without damaging the pedestal or other

system components.

SUMMARY OF THE INVENTION

The present invention generally provides a substrate support member having a purge
ring and a fasfening device for removably securing the purge ring to the sﬁbstrate support
member. In one embodiment of the invention, ﬁe fastening device comprises a clamp which

releasably holds a purge ring to a substrate support member. The fastening device may

- further include a pin which releasably secures the clamp to the substrate support member.

The pin is inserted into a bore through the purge ring, wafer support, and the clamp. The

purge ring may include a slot formed therein to guide placement of the clamp.
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BRIEF DESCRIPTION OF THE DRAWINGS

. So that the manner in which the above recited features, advantages and objects of the
present invention are attained and can be understood in detail, a more particular description of
thé invention; bﬁeﬂy summarized above, may bé had by reference to the embodiments thereof
which are illustrated in the appended drawings.

It is to be noted, however, that the appended drawings 1llustrate only typical
embodiments of this invention and are therefore 1iot to be considered limiting of its scope, for
the invention may admit to other edually effective embodiments.

Figure 1 is a perspective view of the apparatus of the present invention.

Figure 2 is an exploded perspective view of the }astener device of Figure 1.

Figure 3 is a side cross-sectional view of the fastener device taken along lines 3-3 in

Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention generally provides a substrate support member having a purge
ring supported thereon and mounted thereto using a fastening device. Figures 1 and 2
generally illustrate one embodiment of the present invention. As shown in Figure 1, the
suiastrate support comprises a heater pedestal 10 having a main body 11 supported on a
vertically movable stem 12. The main body 11 has an upper face 13 defining a substrate
supporting surface 14. To facilitate heat transfer between the upper face 13 of the heater
pedestal 10 and the substrate, the substrate is preferably chucked, or adhered, to the upper face
13 using a vacuum. Generally, to accomplish the distribution of the vacuum, the upper face
13 of the heater pedestal 10 includes raised areas 15 adapted to support a substrate thereon and
recessed areas 16 adapted to support a low pressure region via fluid communication with a
vacuum supply from a vacuum introduced through a vacuum port 17. The heater pedestal 10
may further include recesses 27 in which lift pins 18 which move vertically under action of a.
motion actuaﬁng assembly (not shown) to lift the substrate clear of the upper face 13 of the
heater pedestal 10. A purge member 19 is positioned on the heater pedestal 10 and adjacent to
the periphery of the substrate supporting surface 14. The purge gas_r c;hannel formed by the

This Sheet Has Been Replaced




10

15

20

25

5 PATENT
Atty. Dkt. AMAT/4501-US/MD/PLUG/DV
Express Mail No. BL504573515US

purge member 19 is further discussed below in Figure in 3.

A fastening device comprising a C-élamp 20 is releasably positioned over the purge
member 19 and the main body 11 of the heater pedestal 10 to prevent vertical displacement of -
the purge member 19. A pin 21 is releasably inserted into the clamp 20, the purge member

19, and the main body 11 to releasably secure the clamp 20 on the support member. The pin . -

21 allows easy removal of the clamp 20 and the purge member 19 which facilitates cleaning
or replacement of the purge member 19 and the heater pedestal 10 and thereby increases the |
productivity of the system. Furthermore, the use of the clamp 20 and the pin 21 with ceramic
components reduces the likelihood of damage to the he\ater pedestal 10 and the purge member
19. Preferably, the purge member 19 is secured to the main body using three clamps 20 and
three pins 21. In addition, as shoWn in Figure 2, a slot 22 can be formed in the purée member
19 f6r the placement of the clamp 20. The slot 22 enables alignment of the clamp 20 and
further prevents rotational displécement of the purge member 19 relative to the -support
member.

Figure 3 is a cross-sectional view of the edge of the heater pedestal 10-. The purge
member 19 and the main body 11 of the heater pedestal 10 form a plenum 30 which directs a
purge gas through an exit gap 31 to the perimeter portion of the substrate supporting surface
14. Themain body 11, purge member 19, and the clamp 20 have a bore 32 formed therein to-

| releasably receive the pin 21 which prevents rotational displacement of the purge member 19.

A slot 22 can be formed in the purge member 19 for the placement of the clamp-20.
Alternatively, slots can also be formed in both the main body 11 and the purge member 19 or
only-in the main body 11 to further assis_t alignment and prevent rotation of the purge member
19. '

The heater pedestal 10, the purge member 19, the clamp 20, and the pih 21 are
preferably made of ceramic materials such as alumina or aluminum nitride. The above

components need not be made of the same ceramic material but should be made of ceramic

~ materials with similar rates of thermal expansion. Ceramic materials are better suited for use

at high temperatures. Some of the problems 'With the conventional use of aluminum materials

in CVD systems are aluminum corrosion, temperature limitations, angri unwanted deposition.
-
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Plasma gas may cause aluminum corrosion which leads to processing degradation relating to
metal contamination in the dévices. Aluminum is an inappropriate material for use at high
temperatures, because at temperatuﬁes greater than about 480° C, aluminum experiences
softening, possibl}" resulting m warpage. When aluminum is used above about 480° C in the
presence of a plasma, the aluminum may backsputter contaminating the substrate and chamber
components. Thus, one application the present invention is ideally suited for is plasma-
enhanced CVD of tungsten at high temperatures.

The present invention provides a reliable; easy-to-use apparatus that will prevent
movement of the purge ring without causing damage to the pedestal, the purge ring, or the
substrate. While the foregoing is directed to the 1\)referred embodiment of the present
invention, other and further embodiments of the invention may be devised including, but not
limited to, a fastening device comprising of a clamp or a fastening device comprising of a pin;

Still other and further embodiments of the invention may be devised without departing from
the basic scope thereof, and the scope thereof is determined by the claims that follow.
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Claims:

L An apparatus for directing a purge gas to the 'edge of a substrate, comprising:

a substrate support defining a substrate redeiving surface;

a purge member disposed on the sﬁbsﬁate support;

a plenum formed between the purge member and the substrate support,
wherein the plenum receives the purge gas from a gés- source and directs the purge gas to the
edge of the substrate; and

a fastener which releasably holds the purge inember and the substrate support
together. | \

2. The apparatus of claim 1, wherein the fastener comprises:
at least one clamp; -
a pin for each at least one clamp;
_ the at least one clamp, the support member, and the purge membér having a
bore formed therein to releasably receive a pin; and
the pin releasably inserted into the bore through the at least one clamp, the

support member, and the purge member.

3. The apparatus of claim: 1, wherein the fasténer comprises:

at least one pin;

the support member and the purge member having a bore formed therein to
releasably receive the at least one pin; and

the at least one pin releasably inserted into thg bore through the support

member and the purge member.

4. The apparatus of claim 1, wherein the fastener comprises at least one clamp.
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5. The apparatus of claim 2, further comprising a slot formed in the purge member for

each at least one clamp, wherein the slot releasably receives the at least one clamp.

6.~  The apparatus of claim 2, wherein the substrate support, the purge membef, the at least

one clamp, and the pin are made of ceramic.

7. The apparatus of claim 2, wherein the substrate support further comprises lift pins,
wherein the lift pins lift the substrate from the upper surface of the substrate support.
‘ \

8. The apparatus of claim 2, wherein the purge member has at least one hole to releasably

receive a shadow ring.

9. The apparatus of claim 2, wherein the substrate support further comprises a heater
element disposed inside the substrate support, wherein the substrate support acts as a heater

plate to maintain the substrate at a desired temperature.

10.  The apparatus of claim 9, wherein the substrate support further comprises a vacuum

port formed on the upper surface of the substrate support.

11.  The apparatus of claim 10, wherein the substrate support further comprises:

raised areas on the upper surface of the substrate, wherein the raised areas
support the substrate; and _

recessed areas on the upper surface of the substrate support, wherein the

recessed areas are in communication with the vacuum port.

12.  An apparatus for directing a purge gas to the edge of a substrate, compﬁsing:
a substrate support defining a substrate receiving surface;

a purge member disposed on the substrate support;

This Sheet Has Been Replaced
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a plenum formed between the purge member and the substrate support,

wherein the plenum receives the purge gas from a gas source and directs the purge gas to the

-edge of the substrate;

v

. three clamps;
three pins;

the three clamps, the support member, and the purge member having bores

formed therein to releasably receive the three pins; and

the three pins releasably inserted into the bores through the three clamps, the

support member, and the purge member. \

13. A chamber for processing a substrate, comprising:

a substrate support defining a substrate receiving surface;

a purge member disposed on the substrate support; |

a plenum formed between the purge member and the substrate support,
wherein the plenum receives the purge gas from a gas source and directs the purge gas to the
edge of the substrate; and

a fastener which releasably holds the purge member and the substrate support’
together.

14. The chamber of claim 13, wherein the fastener comprises:.

at least one clamp;

a pin for each at least one clamp; .

the at least one clamp, the support member, and the purge member having a
bore formed therein to.releasably receive a pin; .

the pin releasably inserted into the bore through the at least one clamp, the
support member, and the purge member; and

a slot formed in the purge member for each at least one clamp, wherein the slot

releasably receives the at least one clamp.
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15.  The chamber of claim 14, wherein the substrate support is a heater pedestal.

_.16. The chamber of claim 15, wherein the chamber is a chemical vapor deposition
chamber.

17.  The chamber of claim 16, wherein the chamber further comprises a RF source.

18. The chamber of claim 17, wherein the heater pedestal, the purge member, thé at least

one clamp, and the pin are made of ceramic.
\

-1 9.  The chamber of claim 18, wherein the chamber deposits tungsten.

20. The chamber of claim 14, wherein the purge member has.at least one hole to

releasably receive a shadow ring.

Sheet Has Been Replaced -

T



