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GAS DISPERSION SHIELD AND METHOD

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 60/758,982, filed Jan. 13, 2006,
which is incorporated herein by reference

FIELD OF THE INVENTION

[0002] The present invention relates to gas deposition
chambers, and in particular to protective shields for such
deposition chambers that protect the chamber as well as
disperse gases into the chamber.

BACKGROUND OF THE INVENTION

[0003] A typical gas dispersion configuration for gas depo-
sition chambers (e.g. plasma enhanced deposition chambers,
epitaxial reactors, etch chambers, etc.) is illustrated in FIG.
1. Such chambers include a gas inlet 10 at the bottom 11 of
chamber, for injection of gas into the chamber. The gas inlet
feeds the gas into an annular gas insertion channel 12 that
goes around the entire circumference of the chamber bottom
wall 11 (for even distribution into the chamber. In order to
protect the stepped shaped bottom wall 11 of the chamber,
a protective shield 14 is secured onto the bottom wall 11 of
the chamber using screws 16. In order to ensure even
distribution of the gas, a gas dispersion ring 18 is secured
onto the bottom of the chamber using screws 20. The ring
covers the annular channel 12, and includes evenly spaced
holes 22 extending vertically through the ring 18 and
directly over the channel 12, so that gas is evenly and
vertically injected into the chamber. After one or more gas
deposition processes (which are well known in the art and
not further disclosed herein), the protective shield 14 and gas
dispersion ring 18 are removed and replaced so subsequent
processes are not contaminated.

[0004] One problem with the prior art configuration is that
it is time consuming to remove and replace the shield 14 and
ring 18 after each process, because it takes time to remove
and replace all the screws 16/20 used to hold down these
parts, and there are two separate parts to remove and replace.
Further, the screws 16/20 provide a source of contamination.
Finally, the gas exiting the channel 12 is injected vertically
upwards from annular gas dispersion ring holes 22, which
are already disposed at or near the chamber side walls 24.
Such gas injection impinges on the chamber walls 24
causing poor adhesion of deposited etchant (causing particle
problems).

[0005] There is a need for an improved protective shield
and gas dispersion ring configuration that provides more
convenient installation and removal, and improved gas
injection characteristics.

SUMMARY OF THE INVENTION

[0006] The present invention solves the aforementioned
problems by providing a gas dispersion shield and method
that both protects the chamber bottom surface and better
injects gas into the chamber.

[0007] The gas dispersion shield includes a cylindrically
shaped vertical sidewall having upper and lower ends, and
an annular flange extending horizontally and outwardly from
the sidewall upper end. The flange includes a top surface, a
bottom surface, and a plurality of holes formed through the
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flange each extending in a non-vertical direction from the
bottom surface to the top surface.

[0008] The method of protecting a stepped shaped bottom
surface of a gas deposition chamber having an annular
shaped gas insertion channel, includes 1) placing a gas
dispersion shield on a stepped shaped bottom surface of a
gas deposition chamber, wherein the gas dispersion shield
includes a cylindrically shaped vertical sidewall having
upper and lower ends, and an annular flange extending
horizontally and outwardly from the sidewall upper end and
having top and bottom flange surfaces and a plurality of
holes formed therein extending in a non-vertical direction
from the bottom flange surface to the top flange surface, with
openings of the holes in the bottom flange surface being
disposed over a gas insertion channel of the gas deposition
chamber bottom surface, 2) injecting a gas into the gas
insertion channel such that the gas flows through the plu-
rality of holes and is injected into the gas deposition cham-
ber in a non-vertical direction, and 3) removing the gas
dispersion shield from the gas deposition chamber bottom
surface.

[0009] Other objects and features of the present invention
will become apparent by a review of the specification,
claims and appended figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a cross sectional view of the prior art
protective shield and gas dispersion ring, both screwed
down onto the bottom wall of a gas dispersion chamber.

[0011] FIG. 2 is a cross sectional view of the gas disper-
sion shield of the present invention, mounted onto the
bottom wall of a gas dispersion chamber.

[0012] FIG. 3 is a perspective view of the gas dispersion
shield of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0013] The present invention is a gas dispersion shield and
method that combines the functionality of the prior art
protective shield and gas dispersion ring, and better directs
the injected gas away from the chamber walls to drastically
improve particle performance.

[0014] The gas dispersion shield 30 of the present inven-
tion is shown in FIGS. 2-3, and includes a cup-shaped main
portion 32 that inserts onto and protects the stepped shaped
bottom wall 11 of the chamber, and a flange 34 extending
laterally from the upper end of the cup-shaped main portion
32 and extends over and covers the gas insertion channel 12.
The main portion 32 includes a downwardly depending
(cylindrically shaped) wall 36 and an optional inwardly
extending horizontal wall or flange 38 at the lower end
thereof that is either solid or can have an aperture 40 therein
as shown in FIGS. 2-3.

[0015] Flange 34 includes a horizontal wall 35 that
extends outwardly from the upper end of wall 36 and covers
gas insertion channel 12 when placed on the gas dispersion
chamber bottom wall 11. Flange 34 preferably includes a
downwardly extending annular protrusion 42 that inserts at
least partially into the reactor’s gas insertion channel 12 (to
help prevent gas leakage between the flange and the cham-
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ber bottom wall). A plurality of gas injection holes 44 are
formed through the flange 34 (between its top and bottom
surfaces) each extending in a non-vertical direction, prefer-
ably both upwardly and toward a center axis C of the
cylindrically shaped side wall 36 (which in most cases will
coincide with the center of the chamber. For example, holes
44 can extend between 25 and 65 degrees relative to vertical,
most preferably around 30 degrees). The openings of holes
44 in the flange bottom surface are located over the reactor’s
gas insertion channel 12 when the gas dispersion shield 30
is placed on the chamber bottom wall 11, so that gas from
the channel 12 is injected by the holes 44 upwardly and
toward the center of the chamber (i.e. away from the
chamber side walls 24).

[0016] Because the main portion 32 is integrally formed
together with the gas dispersion flange 34, screws are not
needed to hold gas dispersion shield 30 in place, because the
weight of the metal material thereof (e.g. aluminum, stain-
less steel, etc.) keeps the dispersion shield 30 in place.
Additionally, a friction fit can also be formed between the
stepped bottom wall 11 of the chamber and wall 36, and/or
between channel 12 and protrusion 42. Thus, the time
needed to swap/replace the gas dispersion shield 30 between
gas deposition processes is reduced. Moreover, the non-
vertical gas injection holes provide better gas distribution
and particle performance which is essential for optimum tool
performance, and which reduces particle levels in the cham-
ber.

[0017] Tt is to be understood that the present invention is
not limited to the embodiment described above and illus-
trated herein, but encompasses any and all variations falling
within the scope of the appended claims.

What is claimed is:
1. A gas dispersion shield, comprising:

a cylindrically shaped vertical sidewall having upper and
lower ends; and

an annular flange extending horizontally and outwardly
from the sidewall upper end, the flange comprising:

a top surface,
a bottom surface, and

a plurality of holes formed through the flange each
extending in a non-vertical direction from the bottom
surface to the top surface.

2. The gas dispersion shield of claim 1, further compris-
ing:

a horizontal wall that extends inwardly from the sidewall

lower end.

3. The gas dispersion shield of claim 2, wherein an
aperture is formed in the horizontal wall.

4. The gas dispersion shield of claim 1, wherein the flange
bottom surface includes a downwardly extending annular
protrusion.

5. The gas dispersion shield of claim 4, wherein the
plurality of holes extend through the downwardly extending
annular protrusion.

6. The gas dispersion shield of claim 1, wherein the holes
extend in a direction between 25 and 65 degrees relative to
the vertical sidewall.
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7. The gas dispersion shield of claim 1, wherein the holes
extend in a direction generally about 30 degrees relative to
the vertical sidewall.

8. The gas dispersion shield of claim 1, wherein each of
the holes extends upwardly and toward a center axis of the
cylindrically shaped vertical side wall.

9. A method of protecting a stepped shaped bottom
surface of a gas deposition chamber having an annular
shaped gas insertion channel, the method comprising:

placing a gas dispersion shield on a stepped shaped
bottom surface of a gas deposition chamber, wherein
the gas dispersion shield includes a cylindrically
shaped vertical sidewall having upper and lower ends,
and an annular flange extending horizontally and out-
wardly from the sidewall upper end and having top and
bottom flange surfaces and a plurality of holes formed
therein extending in a non-vertical direction from the
bottom flange surface to the top flange surface, with
openings of the holes in the bottom flange surface being
disposed over a gas insertion channel of the gas depo-
sition chamber bottom surface;

injecting a gas into the gas insertion channel such that the
gas flows through the plurality of holes and is injected
into the gas deposition chamber in a non-vertical direc-
tion; and

removing the gas dispersion shield from the gas deposi-

tion chamber bottom surface.

10. The method of claim 9, wherein the placing of the gas
dispersion shield includes forming a friction fit between the
vertical sidewall and the gas deposition chamber bottom
surface.

11. The method of claim 9, wherein the gas dispersion
shield further comprises a horizontal wall that extends
inwardly from the sidewall lower end and is disposed over
the gas deposition chamber bottom surface after the placing
of the gas dispersion shield.

12. The method of claim 11, wherein the horizontal wall
includes an aperture formed therein.

13. The method of claim 9, wherein the flange bottom
surface includes a downwardly extending annular protru-
sion, and wherein the placing of the gas dispersion shield
further comprises at least partially inserting the downwardly
extending annular protrusion into the gas insertion channel.

14. The method of claim 13, wherein the plurality of holes
extend through the downwardly extending annular protru-
sion.

15. The method of claim 9, wherein the holes extend in a
direction between 25 and 65 degrees relative to the vertical
sidewall.

16. The method of claim 9, wherein the holes extend in a
direction generally about 30 degrees relative to the vertical
sidewall.

17. The method of claim 9, wherein each of the holes
extends upwardly and toward a center axis of the cylindri-
cally shaped vertical side wall.



