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Description

Background

[0001] This invention according to claim 1 relates to a
susceptor for use in a chemical vapor deposition process,
and more particularly to a susceptor for supporting a sin-
gle semiconductor wafer during a chemical vapor depo-
sition process.
[0002] Semiconductor wafers may be subjected to a
chemical vapor deposition process such as an epitaxial
deposition process to grow a thin layer of silicon on the
front surface of the wafer. This process allows devices
to be fabricated directly on a high quality epitaxial layer.
Conventional epitaxial deposition processes are dis-
closed in U.S. Patent Nos. 5,904,769 and 5,769,942,
which are incorporated herein by reference.
[0003] Prior to epitaxial deposition, the semiconductor
wafer is loaded into a deposition chamber and lowered
onto a susceptor. After the wafer is lowered onto the sus-
ceptor, the epitaxial deposition process begins by intro-
ducing a cleaning gas, such as hydrogen or a hydrogen
and hydrochloric acid mixture, to a front surface of the
wafer (i.e., a surface facing away from the susceptor) to
pre-heat and clean the front surface of the wafer. The
cleaning gas removes native oxide from the front surface,
permitting the epitaxial silicon layer to grow continuously
and evenly on the surface during a subsequent step of
the deposition process. The epitaxial deposition process
continues by introducing a vaporous silicon source gas,
such as silane or a chlorinated silane, to the front surface
of the wafer to deposit and grow an epitaxial layer of
silicon on the front surface. A back surface opposite the
front surface of the susceptor may be simultaneously
subjected to hydrogen gas. The susceptor, which sup-
ports the semiconductor wafer in the deposition chamber
during the epitaxial deposition, is rotated during the proc-
ess to ensure the epitaxial layer grows evenly. Prior art
susceptors used in epitaxial growth processes are de-
scribed in U.S. Patent Nos. 6,652,650.
[0004] A common susceptor design includes a disk
having a recess with a concave floor. This shape allows
the wafer to contact the susceptor at its edge while the
remainder of the wafer does not contact the susceptor.
If the semiconductor wafer contacts the susceptor at a
point other than at its edge, defects can occur at these
contact points if the wafer rests on a silicon carbide coat-
ing on the susceptor. These defects may lead to front
surface dislocations and slip and have the potential to
cause device failure.
[0005] A common susceptor having a recess with a
concave or jagged and stair-step configuration is de-
scribed in US 2006/291835 A1.
[0006] Another stair-step configuration is mentioned in
JP 2000 133187. This configuration has the purpose of
accommodating many different sized wafers on a sample
stage of an electron microscope.
[0007] Applicants have discovered that portions of the

wafer other than those the wafer edge can contact the
susceptor shortly after the wafer is loaded onto the sus-
ceptor. The semiconductor wafer is typically near ambi-
ent temperature when it is loaded on the susceptor. In
contrast, the susceptor is at a temperature between
about 500°C and about 1000°C when the wafer is loaded
on the susceptor. The temperature difference between
the wafer and the susceptor causes the wafer to heat
rapidly and bow. The bowing can cause the back surface
of the wafer to contact the susceptor, causing defects at
the contact points, especially near the center of the wafer.
[0008] One approach to prevent wafer back surface
damage is to use a susceptor having a more concave
floor. This shape increases the distance between the
back surface of the wafer and the susceptor. However,
it has been discovered that increasing the concavity of
the floor causes an increase in wafer slip locations at the
wafer edge. Because the mass of the susceptor is sig-
nificantly larger than the mass of the semiconductor wa-
fer, the wafer temperature generally increases uniformly
across the wafer when loaded on the susceptor. Howev-
er, if the depth of the center of the recess is significantly
greater than the depth toward the edge of the recess,
radial temperature gradients can form across the wafer.
These temperature gradients can result in slip and dis-
locations in the wafer, especially at the wafer edge.
[0009] Another problem presented by conventional
susceptors is that susceptors take a long time to heat up
and cool down causing increased processing time. Fur-
ther, because conventional susceptors are solid beneath
the entire wafer, they block hydrogen from reaching the
wafer back surface to remove native oxide and block out-
diffused dopant from the wafer back surface from escap-
ing.
[0010] Thus, a need exits for susceptors that reduce
or eliminate wafer back surface defects and minimize
occurrence of slip dislocations in the wafer. Further, there
is a need for a susceptor that reduces processing time
by allowing the susceptor to heat up and cool down faster,
that allows hydrogen to reach the wafer back surface and
that allows outdiffused dopant to escape from the back
surface of the wafer.

Summary

[0011] One aspect of the present invention is directed
to a susceptor for supporting a semiconductor wafer in
a heated chamber having an interior space. The wafer
has a front surface, a back surface opposite the front
surface and a circumferential side extending around the
front surface and the back surface. The susceptor is sized
and shaped for receipt within the interior space of the
chamber and for supporting the semiconductor wafer.
The susceptor comprises a body having an upper surface
and a lower surface opposite the upper surface. Further,
the susceptor includes a recess extending downward
from the upper surface into the body along an imaginary
central axis. The recess is sized and shaped for receiving
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the semiconductor wafer therein. In addition, the suscep-
tor comprises a plurality of lift pin openings extending
through the body from the recess to the lower surface.
Each of the plurality of the lift pin openings is sized for
accepting lift pins to selectively lift and lower the wafer
with respect to the recess. Moreover, the susceptor in-
cludes a central opening extending through the body
along the central axis from the recess to the lower sur-
face.
[0012] Another aspect of the present invention is di-
rected to a susceptor for supporting a semiconductor wa-
fer in a heated chamber having an interior space. The
wafer has a front surface, a back surface opposite the
front surface and a circumferential side extending around
the front surface and the back surface. The susceptor is
sized and shaped for receipt within the interior space of
the chamber and for supporting the semiconductor wafer.
The susceptor comprises a body having an upper surface
and a lower surface opposite the upper surface. Further,
the susceptor includes a recess extending downward
from the upper surface into the body along an imaginary
central axis. The recess includes a wafer-engaging face
sized and shaped for receiving the semiconductor wafer
thereon. The susceptor also has a central opening ex-
tending through the body along the central axis from the
recess to the lower surface.
[0013] In yet another aspect, the present invention in-
cludes a susceptor for supporting a semiconductor wafer
in a heated chamber having an interior space. The wafer
has a front surface, a back surface and a circumferential
edge. The susceptor is sized and shaped for supporting
the semiconductor wafer within the interior space of the
chamber. The susceptor comprises an upper surface and
a first recess extending downward from the upper sur-
face. The first recess is adapted to receive the semicon-
ductor wafer. The first recess includes a generally annu-
lar first wall and a first ledge extending from the first wall
toward a center of the recess. The first ledge has an outer
perimeter and an inner perimeter. The first ledge has a
downward slope from the outer perimeter to the inner
perimeter to facilitate supporting the wafer. The suscep-
tor also comprises a second recess extending downward
from the first recess. The second recess includes a gen-
erally annular second wall and a second ledge extending
inward from the second wall/ Further, the susceptor in-
cludes a third recess extending downward from the sec-
ond recess. The third recess includes a generally annular
third wall and a floor extending inward from the third wall.
The first, second and third recesses have a common cen-
tral axis.
[0014] Still a further aspect of the present invention
includes a susceptor for supporting a semiconductor wa-
fer in a chamber having an interior space, a gas inlet for
directing process gas to flow into the interior space of the
chamber and a gas outlet through which process gas is
exhausted from the interior space of the chamber. The
wafer has a front surface, a back surface and a circum-
ferential edge. The susceptor is sized and shaped for

supporting the semiconductor wafer within the interior
space of the chamber. The susceptor comprises an up-
per surface and a first recess extending downward from
the upper surface. The first recess is adapted to receive
the semiconductor wafer. Further, the first recess in-
cludes a generally annular first wall and a first ledge ex-
tending from the first wall toward a center of the recess.
The first ledge has an outer perimeter and an inner pe-
rimeter. In addition, the susceptor comprises a second
recess extending downward from the first recess. The
second recess includes a generally annular second wall
and a second ledge extending inward from the second
wall. Still further, the susceptor includes a third recess
extending downward from the second recess. The third
recess includes a generally annular third wall and a floor
extending inward from the third wall. The distance be-
tween the back surface of the wafer and the floor of the
third recess is between about 0.005 inches and about
0.030 inches to inhibit contact of the wafer with the sus-
ceptor except adjacent the edge of the wafer as the wafer
warps during heating.
[0015] The present invention also includes a susceptor
for supporting a semiconductor wafer in a chamber hav-
ing an interior space, a gas inlet for directing process gas
to flow into the interior space of the chamber and a gas
outlet through which process gas is exhausted from the
interior space of the chamber. The wafer has a front sur-
face, a back surface and a circumferential edge. The sus-
ceptor is sized and shaped for supporting the semicon-
ductor wafer within the interior space of the chamber.
Further, the susceptor comprises an upper surface and
a wafer-receiving recess extending downward from the
upper surface. The recess includes a ledge for supporting
the wafer. Still further, the susceptor comprises a central
recess coaxial with the wafer-receiving recess and ex-
tending deeper into the susceptor than the wafer-receiv-
ing recess. The ratio of the surface area of the wafer-
receiving recess to the surface area of the central recess
is at least about 13 to about 1 to minimize slip.
[0016] Various refinements exist of the features noted
in relation to the above-mentioned aspects of the present
invention. Further features may also be incorporated in
the above-mentioned aspects of the present invention
as well. These refinements and additional features may
exist individually or in any combination. For instance, var-
ious features discussed below in relation to any of the
illustrated embodiments of the present invention may be
incorporated into any of the above-described aspects of
the present invention, alone or in any combination.

Brief Description of Drawings

[0017] Fig. 1 is a cross section of a susceptor of a first
embodiment supporting a semiconductor wafer;
[0018] Fig. 2 is a cross section of the susceptor of Fig.
1 supporting a bowed semiconductor wafer;
[0019] Fig. 3 is a top view of the susceptor of Fig. 1;
[0020] Fig. 4 is a schematic cross section of the sus-
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ceptor of Fig. 1 supporting a semiconductor wafer in a
chamber
[0021] Fig. 5 is a top view of a susceptor of a second
embodiment;
[0022] Fig. 6 is a partial cross section of the susceptor
of Fig. 5 supporting a semiconductor wafer;
[0023] Fig. 7 is a top view of a susceptor of a third
embodiment; and
[0024] Fig. 8 is a partial cross section of the susceptor
of Fig. 7 supporting a semiconductor wafer.
[0025] Corresponding reference characters indicate
corresponding parts throughout the drawings.

Detailed Description of Exemplary Embodiments

[0026] Referring now to the drawings, and in particular
Fig. 1, a susceptor is generally indicated in its entirety by
the reference number 10. The susceptor 10 supports a
semiconductor wafer, generally designated by 12. The
wafer 12 has a front surface 14 and a back surface 16
opposite the front surface. The wafer 12 also has a cir-
cumferential side 18 extending around the front surface
14 and the back surface 16. Although the circumferential
side 18 shown in Fig. 1 is generally rounded, the side
may be straight without departing from the scope of the
present invention.
[0027] The susceptor 10 includes a body, generally
designated by 20, having a circular shape surrounding
an imaginary central axis 22. Further, the body 20 in-
cludes an upper surface 24 and a lower surface 26. A
first or outer recess, generally designated by 30, extends
downward into the body 20 from the upper surface 24.
The first recess 30 includes a generally cylindrical wall
32 and a face 34 extending inward from a lower end of
the wall 32. The face 34 also slopes downward from the
wall 32 toward the central axis 22 of the body 20. The
face 34 supports the wafer 12. As shown in Fig. 1, the
downward slope of the face 34 results in narrow line of
contact between the wafer 12 and the face. Although the
face 34 may have other widths without departing from
the scope of the present invention, in one embodiment
the face has a width of about six millimeters (mm). In this
embodiment, the wafer 12 contacts the face 34 along the
circumferential side 18 near the back surface 16 of the
wafer.
[0028] As further shown in Fig. 1, the susceptor 10 also
includes a second or middle recess 40 extending down-
ward into the body 20 from the first recess 30. The second
recess 40 includes a generally cylindrical wall 42 and a
face 44 extending inward toward the central axis 22 from
a lower end of the wall 42. Although the second face 44
is shown as being linearly sloped, the second ledge may
be generally concave without departing from the scope
of the present invention. According to one embodiment,
the height of the wall 42 is between about 0.002 inch
(0.05 mm) and about 0.003 inch (0.08 mm).
[0029] A third or inner recess 50 extends downward
into the body 10 from the second recess 40. The third

recess 50 includes a cylindrical wall 52 and a floor 54
extending inward from the wall to the central axis 22.
According to one embodiment, the height of the wall 52
is about 0.003 inch (0.08 mm). As will be appreciated by
those skilled in the art, the third recess 50 prevents the
back surface 16 of the wafer 12 near the center of the
wafer from contacting the susceptor 10 when the wafer
bows downward due to thermal gradients as shown in
Fig. 2. Although the floor 54 may have other shapes with-
out departing from the scope of the present invention, in
one embodiment the floor 54 is generally flat.
[0030] It has been found that wafers supported on sus-
ceptors in which a vertical distance between the bottom
of the second wall 42 and the top of the third wall 52 is
greater than about 0.010 inch (0.25 mm) typically have
an unacceptable amount of wafer slip dislocations at the
wafer edge. Thus, according to one embodiment, the ver-
tical distance between the bottom of the second wall 42
and the top of the third wall 52 is not greater than about
0.007 inch (0.18 mm). According to another embodiment,
this distance is not greater than about 0.005 inch (0.10
mm).
[0031] According to a further embodiment, the dis-
tance between the back surface 16 of the unbowed wafer
12 and the floor 54 of the third recess 50 is between about
0.005 inch (0.13 mm) and about 0.030 inch (0.76 mm).
If the distance between the wafer 12 and the floor 54 is
at least about 0.005 inch (0.13 mm), wafers without sur-
face damage near the center of the back surface 16 wafer
may be produced. If the distance between the wafer 12
and the floor 54 is less than about 0.030 inch (0.76 mm),
wafers without a significant number of slip dislocations
may be produced. According to another embodiment, the
distance between the back surface 16 of the unbowed
wafer 12 and the floor 54 of the third recess 50 is between
about 0.008 inch (0.20 mm) and about 0.030 inch (0.76
mm) and in another embodiment this distance is between
about 0.010 inch (0.25 mm) and about 0.030 inch (0.76
mm).
[0032] The three recesses 30, 40, 50 are generally cir-
cular and are centered on the imaginary central axis 22
as shown in Fig. 3. Typically, the recesses 30, 40, 50 do
not extend through the susceptor 10 to the lower surface
26 of the susceptor. However, according to one embod-
iment the third recess 50 extends through an entire thick-
ness of the susceptor 10.
[0033] The middle recess 40 should be sufficiently
large to prevent contact between the back surface 16 of
the wafer 12 and the susceptor 10 during heating of the
semiconductor wafer. However, the middle recess 40
should not be so large that more of the susceptor mass
is removed than is necessary to prevent contact. The
susceptor should enable the wafer temperature to in-
crease uniformly upon loading the wafer 12 on the sus-
ceptor 10. Thus, according to one embodiment, the ratio
of the surface area of the outer recess 30 to the surface
area of the middle recess 40 is at least about 13:1 to
minimize wafer slip.
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[0034] Although the susceptor 10 may have other over-
all dimensions without departing from the scope of the
present invention, in one embodiment the susceptor has
an overall diameter of about 14.7 inches and an overall
thickness of about 0.15 inch. Further, although the sus-
ceptor 10 may be made of other materials without de-
parting from the scope of the present invention, in one
embodiment the susceptor is made of silicon carbide
coated graphite. The susceptor 10 may have a plurality
of holes extending from the upper surface 14 to the lower
surface 16 as shown and described in U.S. Patent Nos.
6,652,650 and 6,444,027.
[0035] The susceptor 10 described above may be used
as part of an apparatus for chemical vapor deposition
processes such as an epitaxial deposition process. Re-
ferring now to Fig. 4, apparatus for chemical vapor dep-
osition processes is generally designated by 60. The ap-
paratus 60 includes an epitaxial reaction chamber 62
having an interior volume or space 64. The susceptor
described above is sized and shaped for receipt within
the interior space 64 of the chamber 62 and for supporting
the semiconductor wafer 12. The susceptor 10 is at-
tached to conventional rotatable supports 66 for rotating
the susceptor during the epitaxial process. The reaction
chamber 62 also contains a heat source, for example
heating lamp arrays 68 located above and below the sus-
ceptor 10 for heating the wafer 12 during an epitaxial
deposition process. An upper gas inlet 70 and lower gas
inlet 72 allow gas to be introduced into the interior space
64 of the chamber 12.
[0036] During the epitaxial deposition process, an epi-
taxial silicon layer grows on the front surface 14 of the
semiconductor wafer 12. The wafer 12 is introduced into
the chamber 62 and centered on the face 34 of the sus-
ceptor 10. The wafer 12 bows as it heats to the temper-
ature of the susceptor 10. First the apparatus performs
a pre-heat or cleaning step. A cleaning gas, such as hy-
drogen or a mixture of hydrogen and hydrochloric acid,
is introduced into the chamber 62 at about ambient pres-
sure, at a temperature between about 1000°C and about
1250°C, and at a flow rate between about five liters per
minute and about 100 liters per minute. After a period of
time sufficient to remove native oxide layers from both
the front and back surfaces of the wafer 12 and to stabilize
the temperature in the reaction chamber 62 between
about 1000°C and about 1250°C, a silicon-containing
source gas, such as silane or a chlorinated silane, is in-
troduced through the inlet 60 above the front surface 14
of the wafer 12 at a flow rate between about one liter per
minute and about fifty liters per minute. The source gas
flow continues for a period of time sufficient to grow an
epitaxial silicon layer on the front surface 14 of the wafer
12 to a thickness between about 0.1 micrometer and
about 200 micrometers. Simultaneously with the source
gas being introduced, a purge gas, such as hydrogen,
flows through the inlet 72 below the back surface 16 of
the wafer 12. The purge gas flow rate is selected so the
purge gas contacts the back surface 16 of the semicon-

ductor wafer 12, reduces native oxide, and carries out-
diffused dopant atoms from the back surface to an ex-
haust outlet 74 at a flow rate between about five liters
per minute and about 100 liters per minute.
[0037] Referring to Figs. 5 and 6, another embodiment
of the susceptor of the present invention is generally in-
dicated at 110. Because the susceptor is similar to the
susceptor of the previous embodiment, like components
will be indicated by corresponding reference numerals
incremented by 100. The susceptor 110 includes an an-
nual body, generally designated by 120, having a circular
shape surrounding an imaginary central axis 122. Fur-
ther, the body 120 includes an upper surface 124 and a
lower surface 126. A first recess, generally designated
by 130, extends downward into the body 120 from the
upper surface 124. The first recess 130 includes a gen-
erally cylindrical wall 132 and a face 134 extending in-
ward from a lower end of the wall 132. The face 134 also
slopes downward from the wall 132 toward the central
axis 122 of the body 120. The face 134 supports the wafer
12 (Fig. 6). Although the face 134 may have other widths
without departing from the scope of the present invention,
in one embodiment the face has a width of about six
millimeters (mm). Although the wall 132 may have other
heights without departing from the scope of the present
invention, in one embodiment the wall has a height of
about 0.027 inch. The susceptor 110 also includes a con-
cave surface 180 inside the face 134. Although the sur-
face 180 may have other widths without departing from
the present invention, in one embodiment the surface
has a width of about 1.38 inches.
[0038] As further illustrated in Fig. 5, the susceptor 110
also includes an opening 182 extending through the body
20. In one embodiment, the opening extends completely
through the body 20 as a circular hole. As will be appre-
ciated by those skilled in the art, the opening 182 prevents
the back surface 16 (Fig. 6) of the wafer 12 near the
center of the wafer from contacting the susceptor 110
when the wafer bows downward due to thermal gradi-
ents. Although the opening 182 may have other dimen-
sions without departing from the scope of the present
invention, in one embodiment the opening has a diameter
of about 8.66 inches. According to one embodiment, the
opening 182 is defined by a wall 184 having a height
between about 0.10 inch and about 0.11 inch. As other
features of the susceptor 110 of this embodiment are
identical to the susceptor described previously, they will
not be described in further detail.
[0039] As shown in Figs. 5 and 6, three equally spaced
holes 190 extend through the susceptor 110 at the sur-
face 180. These holes 190 receive conventional lift pins
(not shown) to raise the wafer 12 above the susceptor
and lower it onto the susceptor during processing. As
these holes 190 and the lift pins are well known in the
art, they will not be described in further detail. In addition,
three equally spaced, race-track-shaped openings 192
extend into the susceptor 110 from the lower surface 126
for receiving the upper ends of conventional rotatable
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supports 66 described above with respect to Fig. 4. These
openings 192 engage the supports 66 to prevent the sus-
ceptor 110 from slipping on the supports 66 as they turn
during processing. Because these openings 192 are con-
ventional, they will not be described in further detail.
[0040] Conventional susceptors heat up and cool
down slowly. For example, a conventional susceptor may
take as much as 25 seconds to reach a steady state
temperature when heated from about 700°C to about
1150°C. Further, the temperature gradient across a con-
ventional susceptor may exceed 50°C or more during
heating. In contrast, a susceptor 110 as described above
heats up and cools down much more quickly. For exam-
ple, a susceptor may reach steady state in about 10 sec-
onds when heated from about 700°C to about 1150°C,
and the temperature gradient may never exceed 20°C
during heating.
[0041] Referring to Figs. 7 and 8, yet another embod-
iment of the susceptor of the present invention is gener-
ally indicated at 210. Because the susceptor is similar to
the susceptor of Figs. 5 and 6, like components will be
indicated by corresponding reference numerals incre-
mented by 100. The susceptor 210 includes an annual
body, generally designated by 220, having a circular
shape surrounding an imaginary central axis 222. Fur-
ther, the body 220 includes an upper surface 224 and a
lower surface 226. A recess, generally designated by
230, extends downward into the body 220 from the upper
surface 224. The recess 230 includes a generally cylin-
drical wall 232 and a face 234 extending inward from a
lower end of the wall 232. The face 234 slopes downward
from the wall 232 toward the central axis 222 of the body
220. The face 234 supports the wafer 12 (Fig. 8). Al-
though the face 234 may have other widths without de-
parting from the scope of the present invention, in one
embodiment the face has a width of about 6.4 mm. Al-
though the wall 232 may have other heights without de-
parting from the scope of the present invention, in one
embodiment the wall has a height of about 0.027 inch.
As further illustrated in Fig. 7, the susceptor 210 also
includes an opening 282 extending through the body 20.
In one embodiment, the opening extends completely
through the body 20 as a circular hole. As will be appre-
ciated by those skilled in the art, the opening 282 prevents
the back surface 16 (Fig. 6) of the wafer 12 near the
center of the wafer from contacting the susceptor 110
when the wafer bows downward due to thermal gradi-
ents. Although the opening 282 may have other dimen-
sions without departing from the scope of the present
invention, in one embodiment the opening has a diameter
of about 5.774 inches. According to one embodiment,
the opening 282 is defined by a wall 284 having a height
between about 0.111 inch and about 0.115 inch. As other
features of the susceptor 210 of this embodiment are
identical to the susceptor 110 described previously, they
will not be described in further detail. As shown in Figs.
7 and 8, three equally spaced, race-track-shaped open-
ings 292 extend into the susceptor 210 from the lower

surface 226 for receiving the upper ends of conventional
rotatable supports 66 described above with respect to
Fig. 4. These openings 292 engage the supports 66 to
prevent the susceptor 210 from slipping on the supports
66 as they turn during processing. Because these open-
ings 292 are conventional, they will not be described in
further detail.
[0042] When introducing elements of various aspects
of the present invention or embodiments thereof, the ar-
ticles "a", "an", "the" and "said" are intended to mean that
there are one or more of the elements. The terms "com-
prising", "including" and "having" are intended to be in-
clusive and mean that there may be additional elements
other than the listed elements. Moreover, the use of "top"
and "bottom", "front" and "rear", "above" and "below" and
variations of these and other terms of orientation is made
for convenience, but does not require any particular ori-
entation of the components.
[0043] As various changes could be made in the above
constructions, methods and products without departing
from the scope of the invention, it is intended that all
matter contained in the above description or shown in
the accompanying drawings shall be interpreted as illus-
trative and not in a limiting sense. Further, all dimensional
information set forth herein is exemplary and is not in-
tended to limit the scope of the invention.

Claims

1. A susceptor (10) for supporting a semiconductor wa-
fer (12) in a heated chamber (62) having an interior
space (64), the wafer (12) having a front surface (14),
a back surface (16) and a circumferential edge (18),
the susceptor (10) being sized and shaped for sup-
porting the semiconductor wafer (12) within the in-
terior space (64) of the chamber (62) characterized
by
an upper surface (24);
a first recess (30) extending downward from the up-
per surface (24) and adapted to receive the semi-
conductor wafer (12), the first recess (30) including
a generally annular first wall (32) and a first ledge
(34) extending from the first wall (32) toward a center
of the recess (30), the first ledge (34) having an outer
perimeter and an inner perimeter, the first ledge (34)
having a downward slope from the outer perimeter
to the inner perimeter to facilitate supporting the wa-
fer (12);
a second recess (40) extending downward from the
first recess (30), the second recess (40) including a
generally annular second wall (42) and a second
ledge (44) extending inward from the second wall
(42); and
a third recess (50) extending downward from the sec-
ond recess (40), the third recess (50) including a
generally annular third wall (52) and a floor (54) ex-
tending inward from the third wall (52), said first (30),
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second (40) and third recesses (50) having a com-
mon central axis (22).

2. The susceptor (10) as set forth in claim 1 wherein
the distance between the back surface (16) of the
wafer (12) and the floor (54) of the third recess (50)
is between about 0.013 cm (0.005 inches) and about
0.076 cm (0.030 inches).

3. The susceptor (10) as set forth in claim 1 wherein
the distance between the back surface (16) of the
wafer (12) and the floor (54) of the third recess (50)
is between about 0.020 cm (0.008 inches) and about
0.076 cm (0.030 inches).

4. The susceptor (10) as set forth in claim 1 wherein
the distance between the back surface (16) of the
wafer (12) and the floor (54) of the third recess (50)
is between about 0.025 cm (0.010 inches) and about
0.076 cm (0.030 inches).

5. The susceptor (10) as set forth in claim 1 wherein
no portion of the recesses extend through the sus-
ceptor (10) to a lower surface (26) of the susceptor
(10).

6. The susceptor (10) as set forth in claim 1 wherein
the ledge (44) of the second recess (40) is generally
sloped or concave and wherein the vertical distance
between the bottom of the generally annular second
wall (42) and the top of the generally annular third
wall (52) does not exceed about 0.025 cm (0.010
inches).

7. The susceptor (10) as set forth in claim 1 wherein
the wafer (12) is placed on the susceptor (10) so that
the circumferential edge (18) or an area of the back
surface (16) adjacent the edge (18) is in contact with
the first ledge (34).

8. The susceptor (10) as set forth in claim 1 wherein
the recesses (30, 40, 50) are generally circular.

9. The susceptor (10) as set forth in claim 1 wherein
the ratio of the surface area of the first (30) and sec-
ond recesses (40) to the surface area of the floor
(54) of the third recess (50) is at least about 13 to
about 1 to minimize slip.

Patentansprüche

1. Ein Suszeptor (10) zur Abstützung eines Halbleiter-
wafers (12) in einer Heizkammer (62) mit einem In-
nenraum (64), wobei der Wafer (12) eine Vorderseite
(14), eine Rückseite (16) und einen Umfangsrand
(18) hat, und wobei der Suszeptor (10) zur Abstüt-
zung des Halbleiterwafers (12) im Innenraum (64)

der Kammer (62) bemessen und geformt ist, ge-
kennzeichnet durch:

eine obere Fläche (24);
eine erste Vertiefung (30), die von der oberen
Fläche (24) abwärts verläuft und ausgestaltet
ist, um den Halbleiterwafer (12) aufzunehmen,
die erste Vertiefung (30) mit einer generell ring-
förmigen ersten Wand (32) und einem ersten
Absatz (34), der von der ersten Wand (32) in
Richtung des Zentrums der Vertiefung (30) ver-
läuft, wobei der erste Absatz (34) einen äußeren
und einen inneren Perimeter hat, der erste Ab-
satz (34) ein Gefälle vom äußeren Perimeter
zum inneren Perimeter hat, um die Abstützung
des Wafers (12) zu erleichtern;
eine zweite Vertiefung (40), die von der ersten
Vertiefung (30) abwärts verläuft, die zweite Ver-
tiefung (40) mit einer generell ringförmigen zwei-
ten Wand (42) und einem zweiten Absatz (44),
der von der zweiten Wand (42) nach innen ver-
läuft; und
eine dritte Vertiefung (50), die von der zweiten
Vertiefung (40) abwärts verläuft, die dritte Ver-
tiefung (50) mit einer generell ringförmigen drit-
ten Wand (52) und einen Boden (54), der von
der dritten Wand (52) nach innen verläuft, wobei
die erste (30), zweite (40) und dritte Vertiefung
(50) eine gemeinsame zentrale Achse (22) ha-
ben.

2. Der Suszeptor (10) nach Anspruch 1, wobei der Ab-
stand zwischen der Rückseite (16) des Wafers (12)
und dem Boden (54) der dritten Vertiefung (50) zwi-
schen etwa 0,013 cm (0,005 Zoll) und etwa 0,076
cm (0,030 Zoll) beträgt.

3. Der Suszeptor (10) nach Anspruch 1, wobei der Ab-
stand zwischen der Rückseite (16) des Wafers (12)
und dem Boden (54) der dritten Vertiefung (50) zwi-
schen etwa 0,020 cm (0,008 Zoll) und etwa 0,076
cm (0,030 Zoll) beträgt.

4. Der Suszeptor (10) nach Anspruch 1, wobei der Ab-
stand zwischen der Rückseite (16) des Wafers (12)
und dem Boden (54) der dritten Vertiefung (50) zwi-
schen etwa 0,025 cm (0,010 Zoll) und etwa 0,076
cm (0,030 Zoll) beträgt.

5. Der Suszeptor (10) nach Anspruch 1, wobei sich kein
Teil der Vertiefungen durch den Suszeptor (10) bis
zur Unterseite (26) des Suszeptors (10) erstreckt.

6. Der Suszeptor (10) nach Anspruch 1, wobei der Ab-
satz (44) der zweiten Vertiefung (40) generell schräg
oder konkav ist und wobei der vertikale Abstand zwi-
schen dem Boden der generell ringförmigen zweiten
Wand (42) und der Oberkante der generell ringför-
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migen dritten Wand (52) nicht mehr als etwa 0,025
cm (0,010 Zoll) beträgt.

7. Der Suszeptor (10) nach Anspruch 1, wobei der Wa-
fer (12) auf dem Suszeptor (10) so platziert wird,
dass der Umfangsrand (18) oder ein an den Rand
(18) angrenzender Bereich der Rückseite (16) in
Kontakt mit dem ersten Absatz (34) ist.

8. Der Suszeptor (10) nach Anspruch 1, wobei die Ver-
tiefungen (30, 40, 50) generell kreisförmig sind.

9. Der Suszeptor (10) nach Anspruch 1, wobei das Flä-
chenverhältnis der Oberflächen der ersten (30) und
zweiten Vertiefungen (40) zur Bodenoberfläche (54)
der dritten Vertiefung (50) wenigstens etwa 13 bis
etwa 1 beträgt, um Slip zu minimieren.

Revendications

1. Suscepteur (10) destiné à supporter une plaquette
semi-conductrice (12) dans une chambre chauffée
(62) ayant un espace intérieur (64), la plaquette (12)
ayant une surface avant (14), une surface arrière
(16) et un bord circonférentiel (18), le suscepteur
(10) étant dimensionné et conformé pour supporter
la plaquette semi-conductrice (12) dans l’espace in-
térieur (64) de la chambre (62), caractérisé par :

une surface supérieure (24),
un premier évidement (30) s’étendant vers le
bas à partir de la surface supérieure (24) et
adapté pour recevoir la plaquette semi-conduc-
trice (12), le premier évidement (30) incluant une
première paroi généralement annulaire (32) et
un premier appui (34) s’étendant depuis la pre-
mière paroi (32) vers un centre de l’évidement
(30), le premier appui (34) ayant un périmètre
extérieur et un périmètre intérieur, le premier ap-
pui (34) ayant une pente vers le bas du périmètre
extérieur au périmètre intérieur pour faciliter le
support de la plaquette (12),
un deuxième évidement (40) s’étendant vers le
bas depuis le premier évidement (30), le deuxiè-
me évidement (40) incluant une seconde surfa-
ce généralement annulaire (42) et un second
appui (44) s’étendant vers l’intérieur depuis la
deuxième paroi (42), et
un troisième évidement (50) s’étendant vers le
bas depuis le deuxième évidement (40), le troi-
sième évidement (50) incluant une troisième pa-
roi généralement annulaire (52) et un fond (54)
s’étendant vers l’intérieur depuis la troisième pa-
roi (52), lesdits premier (30), deuxième (40) et
troisième (50) évidements ayant un axe central
commun (22).

2. Suscepteur (10) selon la revendication 1, dans le-
quel la distance entre la surface arrière (16) de la
plaquette (12) et le fond (54) du troisième évidement
(50) est comprise entre 0,013 cm (0,005 pouce) en-
viron et 0,076 cm (0,030 pouce) environ.

3. Suscepteur (10) selon la revendication 1, dans le-
quel la distance entre la surface arrière (16) de la
plaquette (12) et le fond (54) du troisième évidement
(50) est comprise entre 0,020 cm (0,008 pouce) en-
viron et 0,076 cm (0,030 pouce) environ.

4. Suscepteur (10) selon la revendication 1, dans le-
quel la distance entre la surface arrière (16) de la
plaquette (12) et le fond (54) du troisième évidement
(50) est comprise entre 0,025 cm (0,010 pouce) en-
viron et 0,076 cm (0,030 pouce) environ.

5. Suscepteur (10) selon la revendication 1, dans le-
quel aucune partie des évidements ne s’étend à tra-
vers le suscepteur (10) jusqu’à une surface inférieu-
re (26) du suscepteur (10).

6. Suscepteur (10) selon la revendication 1, dans le-
quel l’appui (44) du deuxième évidement (40) est
généralement incliné ou concave et dans lequel la
distance verticale entre le bas de la deuxième paroi
généralement annulaire (42) et le haut de la troisiè-
me paroi généralement annulaire (52) ne dépasse
pas 0,025 cm (0,010 pouce) environ.

7. Suscepteur (10) selon la revendication 1, dans le-
quel la plaquette (12) est placée sur le suscepteur
(10) de telle sorte que le bord circonférentiel (18) ou
une zone de la surface arrière (16) adjacente au bord
(18) est en contact avec le premier appui (34).

8. Suscepteur (10) selon la revendication 1, dans le-
quel les évidements (30, 40, 50) sont généralement
circulaires.

9. Suscepteur (10) selon la revendication 1, dans le-
quel le rapport entre l’aire de surface des premier
(30) et deuxième (40) évidements et l’aire de surface
du fond (54) du troisième évidement (50) est d’au
moins 13 environ à 1 environ afin de minimiser le
glissement.

13 14 



EP 2 165 358 B1

9



EP 2 165 358 B1

10



EP 2 165 358 B1

11



EP 2 165 358 B1

12



EP 2 165 358 B1

13



EP 2 165 358 B1

14



EP 2 165 358 B1

15



EP 2 165 358 B1

16



EP 2 165 358 B1

17

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 5904769 A [0002]
• US 5769942 A [0002]
• US 6652650 B [0003] [0034]

• US 2006291835 A1 [0005]
• JP 2000133187 A [0006]
• US 6444027 B [0034]


	bibliography
	description
	claims
	drawings

