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METHODS FOR ETCHING A SEMICONDUCTOR STRUCTURE
AND FOR CONDITIONING A PROCESSING REACTOR

CROSS—-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to
U.S. Non-provisional Patent Application No. 17/319,885,
filed 13 May 2021, and U.S. Non-provisional Patent
Application No. 17/319,888, filed 13 May 2021. Both
applications are incorporated herein by reference in their

entirety.

FIELD OF THE DISCLOSURE

[0002] The field of the disclosure relates to
methods for etching a semiconductor structure and to
methods for conditioning a reactor for treating a single

semiconductor structure.

BACKGROUND

[0003] In a single-wafer thermal process
chamber, a semiconductor structure is supported by a
susceptor. In some instances, it is desirable to etch the
top surface of the structure. For example, silicon-on-
insulator structures may be smoothed by etching to achieve
a top silicon layer thickness target and a surface
roughness target. Such structures may undergo edge boundary
effects in which the chemical processes toward the edge of
the semiconductor structure become disrupted. Such effects
may result from disruption in heat transfer, momentum
transport, mass transport or combinations thereof. Edge
boundary effect may cause edge roll-off to occur toward the
edge of the semiconductor structure. There is increased

demand for semiconductor structures with across-wafer
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uniformity in thickness and flatness, particularly in
advanced (e.g., 10 nm technology and beyond) CMOS device

fabrication.

[0004] Conventional methods for reducing the
localized edge boundary effects are limited. For example,
varying the pressure in the process chamber is limited by
throughput and reactor configuration. The gap between the
wafer edge and the susceptor is limited by manufacturing
tolerances and thermal expansion. Increasing the height of
the pocket in which the semiconductor structure sits in the
susceptor extends the affected region toward the inner
region of the semiconductor structure. Further, varying the
gap and pocket depth does not improve azimuthal thickness
uniformity which is determined by centering the

semiconductor structure in the susceptor.

[0005] A need exists for methods for
mitigating edge loading effects during etching of a
semiconductor structure to improve thickness uniformity of

the etched semiconductor structure.

[0006] This section is intended to introduce
the reader to various aspects of art that may be related to
various aspects of the disclosure, which are described
and/or claimed below. This discussion is believed to be
helpful in providing the reader with background information
to facilitate a better understanding of the various aspects
of the present disclosure. Accordingly, it should be
understood that these statements are to be read in this

light, and not as admissions of prior art.



WO 2022/240726 PCT/US2022/028285

SUMMARY

[0007] One aspect of the present disclosure is
directed to a method for etching a semiconductor structure
in a processing reactor. The processing reactor includes a
susceptor which supports the semiconductor structure. A
polycrystalline silicon surface layer is deposited on the
susceptor. The polycrystalline silicon surface layer is
contacted with a first etchant to produce a surface-
modified polycrystalline silicon surface layer. A
semiconductor structure is loaded onto the susceptor having
the surface-modified polycrystalline silicon surface layer
disposed thereon. The semiconductor structure is contacted

with a second etchant to etch the semiconductor structure.

[0008] Another aspect of the present
disclosure is directed to a method for etching a
semiconductor structure in a processing reactor. The
processing reactor includes a susceptor which supports the
semiconductor structure. A polycrystalline silicon surface
layer is deposited on the susceptor at a temperature of
less than 1150°C. A semiconductor structure is loaded onto
the susceptor having the polycrystalline silicon surface
layer disposed thereon. The semiconductor structure is
contacted with an etchant to etch the semiconductor

structure.

[0009] A further aspect of the present
disclosure is directed to a method for conditioning a
processing reactor for treating a single semiconductor
structure. The reactor includes a susceptor for supporting
a semiconductor structure. A stripping etchant is

introduced into the processing reactor without a
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semiconductor structure being disposed on the susceptor to
strip a polycrystalline silicon surface layer from the
susceptor. A polycrystalline silicon surface layer is
deposited on the susceptor without a semiconductor
structure being disposed on the susceptor. A grooving
etchant is introduced into the processing reactor without a
semiconductor structure being disposed on the susceptor.
The grooving etchant contacts the polycrystalline silicon
surface layer to produce a surface-modified polycrystalline

silicon surface layer.

[0010] Yet another aspect of the present
disclosure is directed to a method for conditioning a
processing reactor for treating a single semiconductor
structure. The reactor includes a susceptor for supporting
a semiconductor structure. A stripping etchant is
introduced into the processing reactor without a
semiconductor structure being disposed on the susceptor to
strip a polycrystalline silicon surface layer from the
susceptor. A polycrystalline silicon surface layer is
deposited on the susceptor without a semiconductor
structure being disposed on the susceptor at a temperature

of less than 1150°C.

[0011] Various refinements exist of the
features noted in relation to the above-mentioned aspects
of the present disclosure. Further features may also be
incorporated in the above-mentioned aspects of the present
disclosure as well. These refinements and additional
features may exist individually or in any combination. For
instance, various features discussed below in relation to
any of the illustrated embodiments of the present

disclosure may be incorporated into any of the above-
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described aspects of the present disclosure, alone or in

any combination.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a cross-section view of a
processing reactor for etching a semiconductor structure

before loading a semiconductor structure into the reactor;

[0013] FIG. 2 is a perspective view of the
processing reactor having a semiconductor structure loaded

therein;

[0014] FIG. 3 is a cross—-section view of the
processing reactor having a semiconductor structure loaded

therein;

[0015] FIG. 4 is a detailed cross—-section view
of the processing reactor showing a preheat ring and a
susceptor with a polycrystalline silicon surface layer

deposited on the preheat ring and the susceptor;

[0016] FIG. 5 is a detailed cross—-section view
of the processing reactor showing the preheat ring and the
susceptor with a polycrystalline silicon surface layer
deposited on the preheat ring and the susceptor with a

semiconductor structure disposed on the susceptor;

[0017] FIG. © is a cross-section view of a

silicon-in-insulator structure;

[0018] FIG. 7 is a graph of the effects of
grain size and grooving factor on the surface area of a

polycrystalline silicon surface layer; and
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[0019] FIG. 8 is a bar graph showing the edge
thickness in SOI structures processed according to Example

2.

[0020] Corresponding reference characters

indicate corresponding parts throughout the drawings.

DETATILED DESCRIPTION

[0021] Provisions of the present disclosure
relate to methods for conditioning a reactor for treating a
single semiconductor structure (e.g., to etch or smooth the
structure) and to methods for etching a semiconductor
structure in a processing reactor. The processing reactor
includes a susceptor on which an engineered polycrystalline

silicon surface layer is applied.

[0022] An example processing reactor 100 for
use 1in accordance with embodiments of the present
disclosure is shown in FIGS. 1-2. The illustrated reactor
100 is a single substrate (i.e., semiconductor structure)
reactor in which a single substrate is loaded onto the

reactor 100 during processing.

[0023] The reactor 100 includes a processing
chamber 102 in which a single semiconductor is etched. The
reactor 100 may be suitable for other semiconductor
structure processing such as CVD growth (i.e., epitaxial
growth) of a thin film on the structure. The reactor 100
includes a gas injection port 106 disposed at one end of
the processing chamber 102, and a gas discharge port 108
disposed at an opposite end of the processing chamber 102.
A gas manifold 140 disposed between the gas injecting port

106 and the processing chamber 102 is used to direct
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incoming gas 110 into the processing chamber 102 enclosed
by an upper window 112 and a lower window 114 through the

gas injection port 106.

[0024] In operation, an incoming process gas
110 flows through the gas manifold 140 and into the
processing chamber 102 through gas inlet 103. The gas 110
flows through the processing chamber 102 and is discharged

through the gas discharge port 108.

[0025] The reactor 100 includes a susceptor
120 within the processing chamber 102 for supporting a
semiconductor structure 104 (FIG. 3). The susceptor 120 is
connected to a shaft 122 that is connected to a motor (not
shown) of a rotation mechanism (not shown) for rotation of
the shaft 122, susceptor 120 and semiconductor structure
104 about a vertical axis X of the reactor system 100. A
preheat ring 126 surrounds the susceptor 120 to bring
process gasses up to temperature before contacting the
semiconductor structure 104. The outside edge 124 of the
susceptor 120 and inside edge of a preheat ring 126 are
separated by an annular gap 125 to allow rotation of the
susceptor 120. The semiconductor structure 104 is rotated
to evenly process the structure in the reactor 100. The
reactor 100 also includes a preheat ring support 127 that
supports the preheat ring 126 and facilitates moving

portions of preheat ring 126.

[0026] Incoming gas 110 may be heated prior to
contacting the semiconductor structure 104. Both the
preheat ring 126 and the susceptor 120 are generally opaque
to absorb radiant heating light produced by high intensity
radiant heating lamps 128 that may be located above and
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below the processing chamber 102. Equipment other than high
intensity lamps 128 may be used to provide heat to the
processing chamber 102 such as, for example, resistance
heaters and inductive heaters. Maintaining the preheat ring
126 and the susceptor 120 at a temperature above ambient
allows the preheat ring 126 and the susceptor 120 to
transfer heat to the incoming gas 110 as the gas 110 passes
over the preheat ring 126 and the susceptor 120. The
diameter of the semiconductor structure 104 (FIG. 3) may be
less than the diameter of the susceptor 120 to allow the
susceptor 120 to heat incoming gas 110 before it contacts
the semiconductor structure 104. The preheat ring 126 and
susceptor 120 may be constructed of, for example, silicon

carbide or opaque graphite coated with silicon carbide.

[0027] The upper and lower windows 112, 114
each comprise a generally annular body made of a
transparent material, such as quartz, to allow radiant
heating light to pass into the processing chamber 102 and
onto the preheat ring 126, the susceptor 120, and the
semiconductor structure 104. The windows 112, 114 may be
planar, or, as shown in FIG. 1, the windows 112, 114 may
have a generally dome-shaped configuration. In other
embodiments, one or both of the windows 112, 114 may have
an inwardly concave configuration. The upper and lower
windows 112, 114 are coupled to the upper and lower chamber

walls 130, 132 of the processing chamber 102, respectively.

[0028] The upper and lower chamber walls 130,
132 define the outer perimeter of the processing chamber
102, and abut the gas injection port 106 and the gas
discharge port 108.



[0029] The reactor 100 may include upper and
lower liners 134, 136 disposed within the processing
chamber to prevent reactions between the gas 110 and the
chamber walls 130, 132 (which are typically fabricated from
metallic materials, such as stainless steel). The liners
134, 136 may be fabricated from suitably non-reactive

materials, such as quartz.

[0030] The reactor 100 is exemplary and
generally any reactor which permits a semiconductor
structure 104 to be processed (e.g., etched) according to
the methods of the present disclosure may be used unless

stated otherwise.

[0031] In accordance with methods of the
present disclosure, the processing reactor 100 is
conditioned prior to processing the semiconductor structure
104 by depositing an engineered polycrystalline silicon
surface layer 135 (FIG. 4) or “film” on the preheat ring
126 and susceptor 120. In a first step S;, any existing
surface layer or coating is stripped from the preheat ring
126 and susceptor 120 (i.e., a “clean etch” is performed).
A stripping etchant such as hydrogen chloride (HCl) may be
introduced into the reactor 100 without a semiconductor
structure being disposed on the susceptor 120 to strip any
previous polycrystalline silicon surface layer from the
susceptor 120 and preheat ring 126. In some embodiments,
the stripping step S; may be eliminated (e.g., if the
susceptor 120 and/or preheat ring 126 is not coated with a
previously-deposited polycrystalline silicon surface

layer) .
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[0032] In a second step Sz, a polycrystalline
silicon surface layer 135 (FIG. 4) (which may also be

referred to herein as a “polysilicon” layer or “coating”)
is deposited on the susceptor 120 and preheat ring 126. The
polycrystalline silicon surface layer 135 may be deposited
on the front surfaces of the susceptor 120 and preheat ring
126 by contacting the front surface with a silicon-
containing gas that decomposes and forms the
polycrystalline silicon layer (i.e., without a
semiconductor structure being disposed on the susceptor
120) . Example silicon-containing gases include methyl
silane, silicon tetrahydride (silane), trisilane, disilane,
pentasilane, neopentasilane, tetrasilane, dichlorosilane
(SiH»Clz), trichlorosilane (SiHCls), silicon tetrachloride
(SiCls), among others. The silicon-containing gas may be
mixed with a carrier gas such as hydrogen (e.g.,
trichlorosilane in hydrogen). The concentration of the gas
may be determined based on the desired deposition effects

(e.g., deposition rate).

[0033] The processing chamber 102 may be at
any suitable pressure (e.g., atmospheric) during
polysilicon deposition. The deposition time may vary
depending on the deposition temperature, concentration and
desired thickness. In some embodiments, the polysilicon
layer is at least 0.25 pm thick or at least about 0.5 um,
at least 1 um, at least 2.5 pm, or at least 4 pm thick
(e.g., 0.25 pm to 10 pm, from 0.25 pm to about 5 pm or from
about 1 pm to about 5 pm).

[0034] The polycrystalline silicon layer that
is deposited may be engineered to enhance or promote

certain properties of the polycrystalline silicon layer.
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For example, the polycrystalline silicon layer that is
deposited may be engineered to increase the surface area of
the polycrystalline silicon layer. In some embodiments, the
polycrystalline silicon layer is deposited at a relatively
low temperature to decrease the grain size of the deposited
coating. For example, in embodiments in which
trichlorosilane is used as the silicon-containing gas,
polysilicon may be deposited at a temperature less than
1150°C. In some embodiments, the polycrystalline silicon
surface layer 135 is deposited on the susceptor 120 at a
temperature less than 1125°C, less than 1100°C, less than
1075°C, less than 1050°C, less than 1000°C or less than
900°C, or from 800°C to 1150°C, from 800°C to 1100°C or
from 900°C to 1050°C. Deposition temperatures for gases
other than trichlorosilane may be selected based on known
suitable temperatures (e.g., according to published

methods) .

[0035] Alternatively or in addition to
controlling the temperature at which the polysilicon layer
is deposited, the polysilicon surface layer 135 on the
susceptor 120 and/or preheat ring 126 may be “grooved” to
increase the surface area of the polysilicon layer 135 and
produce the engineered surface layer. The susceptor 120
and/or preheat ring 126 may be grooved by introducing a
grooving etchant into the processing chamber 102 of the
processing reactor 100. Generally, the grooving etchant
(which may also be referred to herein as a “first etchant”)
is introduced into the chamber 102 without a semiconductor
structure being disposed on the susceptor 120. The grooving

etchant acts to groove the polysilicon surface layer and
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produce a “surface-modified” polycrystalline silicon

surface layer 135.

[0036] Any suitable grooving etchant may be
used such as, for example, hydrogen, hydrogen chloride or a

mixture of hydrogen and hydrogen chloride.

[0037] In some embodiments, the polysilicon
coating 135 that is deposited on the susceptor is
relatively thick such as at least 1.25 pm, at least 1.5 um,
at least 1.75 pm or at least 2 pm (e.g., from 1.25 pm to
5.0 pm, from 1.5 pm to 5 pm or from 1.75 pm to 5 pm). Such
relatively thick polysilicon coatings may increase the

surface area of the coating relative to thinner coatings.

[0038] Once the engineered polysilicon surface
layer 135 (i.e., the polysilicon surface layer deposited at
a relatively low temperature as described above and/or
which is contacted with an etchant to prepare a surface-
modified polycrystalline silicon surface layer and/or which
is relatively thick) has been formed on the susceptor 120
and/or preheat ring 126, a semiconductor structure 104
(FIGS. 3 and 5) is loaded onto the susceptor 120 in third

step Ss3.

[0039] Once the semiconductor structure 104 is
loaded onto the susceptor 120, in a fourth step Si the
semiconductor structure is contacted with a smoothing
etchant (also referred to herein as a “second etchant”) to
etch and/or smooth the semiconductor structure 104. The
smoothing etchant may be selected from hydrogen, hydrogen

chloride or a mixture of hydrogen and hydrogen chloride.
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[0040] Generally, the semiconductor structure
104 may be any structure in which it is desirable to etch
the structure. Referring now to FIG. 6, in some embodiments
the semiconductor structure is a silicon-on-insulator (SOI)
structure 104. The silicon-on-insulator structure 104
includes a handle structure 110, a silicon top layer 125,
and dielectric layer 115 disposed between the handle
structure 110 and the silicon layer 125. The silicon-on-
insulator structure 104 may be produced by any of methods
known to those of skill in the art. In some embodiments,
the semiconductor structure 104 has an amount of oxide on

the edge of the semiconductor structure.

[0041] Once the semiconductor structure 104
(which may be referred to herein as a “first” semiconductor
structure) is contacted with a smoothing etchant,
additional structures may be processed according to
embodiments of the present disclosure. The first
semiconductor structure 104 is removed from the susceptor
120 after it has been etched (e.g., smoothed). The
susceptor 120 is contacted with a stripping etchant (i.e.,
step S; above) to strip the surface-modified polycrystalline
silicon surface layer 135 from the susceptor 120. A second
polycrystalline silicon surface layer is deposited on the
susceptor 120 and preheat ring 126 (step S;). In some
embodiments, the second polycrystalline silicon surface
layer 1is deposited at a relatively low temperature to
decrease the grain size of the deposited surface layer as
described above (e.g., less than 1150°C, less than 1125°C,
less than 1100°C, less than 1075°C, less than 1050°C, less
than 1000°C or less than 900°C).
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[0042] Alternatively or in addition to
depositing the second polycrystalline silicon surface layer
135 at a relatively low temperature to decrease the grain
size of the second polycrystalline silicon surface layer,
in some embodiments, the second polycrystalline silicon
surface layer is contacted with the first etchant (i.e., a
separate gas having the same or close concentration to the
first etchant described above) to produce a second surface-
modified polycrystalline silicon surface layer. A second
semiconductor structure (e.g., same type of structure as
structure 104 described above) is loaded onto the susceptor
120 (e.g., which has a polycrystalline silicon surface
layer deposited at the relatively lower temperatures
described above and/or which is surface-modified as
described above). The second semiconductor structure is
contacted with the second etchant (i.e., a separate gas
having the same or close concentration to the second
etchant described above) to etch the second semiconductor

structure.

[0043] Compared to conventional methods for
etching a semiconductor structure, the methods of the
present disclosure have several advantages. In embodiments
in which the temperature at which the polycrystalline
silicon surface layer is deposited on the susceptor is
relatively low (e.g., less than 1150°C, less than 1125°C,
less than 1100°C, less than 1075°C, less than 1050°C, less
than 1000°C or less than 900°C), the grain size of the
polycrystalline silicon may be reduced which increases the
surface area of the surface layer. In embodiments in which
the polycrystalline surface layer is surface-modified such

as by contacting the polycrystalline surface layer with a
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grooving etchant, the surface area of the polycrystalline
silicon surface layer is increased which reduces edge
effects and increases uniformity in the etched
semiconductor structure. In embodiments in which a
relatively thick polycrystalline silicon surface layer is
deposited on the susceptor (e.g., at least 1.25 pm, at
least 1.5 pm, at least 1.75 pm or at least 2 um), the
polycrystalline silicon surface layer may be characterized

by increased surface area.

[0044] Without being bound by any particular
theory, it is believed that the increase in surface area
increases the etch rate of the polysilicon surface layer
relative to the semiconductor structure. This depletes the
etching gas at the gap between the susceptor and the
semiconductor structure similar to depletion of the gas on
the semiconductor structure surface which reduces the edge
roll-off at the edge of the semiconductor and increases
thickness uniformity. The etchant concentration at the edge
of the semiconductor structure becomes less dependent on
the size of the gap between the susceptor and the
semiconductor structure and the influence of wafer

centering on the susceptor is reduced.

EXAMPLES

[0045] The processes of the present disclosure
are further illustrated by the following Examples. These

Examples should not be viewed in a limiting sense.

Example 1: Surface Area Increase as a Function of Grain
Size and Grooving Factor

[0046] FIG. 7 shows the surface area increase

as a function of grain size and grooving factor for a 2 um
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polycrystalline silicon layer. As can be seen from FIG. 7,
reducing grain size and increasing grooving factor drive

the surface area increase up to 2 orders or magnitude.

Example 2: Edge Roll-Off Effect of Use of Polycrystalline
Silicon Susceptor Coatings Engineered by Reduced
Temperature Deposition and/or Grooving

[0047] Several polycrystalline silicon
engineered coatings were formed on a susceptor and the edge
thickness effect was evaluated. Deposition temperature was
used to control the grain size as shown in Table 1.
Grooving in H; and Hy+HCl mixture were employed to further

increase the total exposed surface area.

[0048] The semiconductor structures were 300
mm SOI wafers. Edge thickness roll-off from the 147 mm
radial position to the wafer edge was evaluated. The
azimuthal thickness range at the 147 mm radial position was
also evaluated (i.e., the thickness wvariation across wafer

rotation angles at 147 mm) .

[0049] As shown in FIG. 8, the difference
between the reference coating process (with temperature
ramping down from 1150°C to 1000°C and a thickness of 1 um)
and the other runs shows increasing the thickness of the
polycrystalline silicon coating layer from 1 to 2 um
reduces the edge thickness range by more than 50%. Without
being bound by any particular theory, it is believed that
the increase in uniformity may be attributed to the
increased surface area from roughness. As layer thickness
increases, the surface roughness increases and total
surface area increases. Grooving the polycrystalline

silicon coating (Run B and Run C) by contacting the coating
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with an etchant also reduced edge roll-off and increased
uniformity resulting in an additional improvement in the
thickness range by 10 A. In Run D, lowering the coating
temperature from 1150°C to 1000°C reduced the grain size by
about 2-3 times and further improved the thickness range by

additional 5 A.

Thickness Grooving
Coating Temperature (m) time (s)
Reference 1150-->1000

Run dynamic 1 0
Coating

Run A 1150°C 2 0
Coating

Run B 1150°C 2 30 (in Hy)
Coating 30 (in
Run C 1150°C 2 H,+HC1)
Coating

Run D 1000°C 2 0

Table 1: Polycrystalline Silicon Coating Conditions

[0050] As used herein, the terms “about,”
“substantially,” “essentially” and “approximately” when
used in conjunction with ranges of dimensions,
concentrations, temperatures or other physical or chemical
properties or characteristics is meant to cover variations
that may exist in the upper and/or lower limits of the
ranges of the properties or characteristics, including, for
example, variations resulting from rounding, measurement

methodology or other statistical variation.

[0051] When introducing elements of the

present disclosure or the embodiment (s) thereof, the

articles "a,"”" "an," "the," and "said" are intended to mean
that there are one or more of the elements. The terms
"comprising," "including," “containing,” and "having" are

intended to be inclusive and mean that there may be
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additional elements other than the listed elements. The use
of terms indicating a particular orientation (e.g., "top,"
"bottom," "side," etc.) is for convenience of description
and does not require any particular orientation of the item

described.

[0052] As various changes could be made in the
above constructions and methods without departing from the
scope of the disclosure, it is intended that all matter
contained in the above description and shown in the
accompanying drawing[s] shall be interpreted as

illustrative and not in a limiting sense.
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CLAIMS:

1. A method for etching a semiconductor
structure in a processing reactor comprising a susceptor
which supports the semiconductor structure, the method

comprising:

depositing a polycrystalline silicon surface

layer on the susceptor;

contacting the polycrystalline silicon surface
layer with a first etchant to produce a surface-modified

polycrystalline silicon surface layer;

loading a semiconductor structure onto the
susceptor having the surface-modified polycrystalline

silicon surface layer disposed thereon; and

contacting the semiconductor structure with a

second etchant to etch the semiconductor structure.

2. The method as set forth in claim 1 wherein
the first etchant is hydrogen, hydrogen chloride or a

mixture of hydrogen and hydrogen chloride.

3. The method as set forth in claim 1 wherein
the polycrystalline silicon surface layer is deposited on

the susceptor at a temperature less than 1150°C.

4. The method as set forth in claim 3 wherein
the polycrystalline silicon surface layer is deposited by

introducing trichlorosilane into the processing reactor.

5. The method as set forth in claim 1 wherein
the polycrystalline silicon surface layer is deposited on

the susceptor at a temperature less than 1100°C.
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6. The method as set forth in claim 1 wherein
the processing reactor comprises a preheat ring having an
opening in which the susceptor is disposed, the method

further comprising:

depositing a polycrystalline silicon surface

layer on the preheat ring; and

contacting the polycrystalline silicon surface
layer disposed on the preheat ring with the first etchant
to produce a surface-modified polycrystalline silicon

surface layer.

7. The method as set forth in claim 1 wherein
the susceptor is made of silicon carbide or silicon-carbide

coated graphite.

8. The method as set forth in claim 1 wherein,
prior to depositing the polycrystalline silicon surface
layer on the susceptor, the susceptor is contacted with a
stripping etchant to strip a previously deposited

polycrystalline silicon surface layer from the susceptor.

9. The method as set forth in claim 1 wherein
the semiconductor structure is a silicon-on-insulator
structure having a handle structure, a silicon top layer
and a dielectric layer disposed between the handle

structure and the silicon top layer.

10. The method as set forth in claim 1 wherein
the second etchant is hydrogen, hydrogen chloride or a

mixture of hydrogen and hydrogen chloride.

11. The method as set forth in claim 1 wherein
the polycrystalline silicon surface layer has a thickness

of at least 1.25 um.
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12. The method as set forth in claim 1 wherein
the semiconductor structure is a first semiconductor

structure, the method further comprising:

removing the first semiconductor structure from
the susceptor after the first semiconductor structure has

been etched;

contacting the susceptor with a stripping etchant
to strip the surface-modified polycrystalline silicon

surface layer from the susceptor;

depositing a second polycrystalline silicon

surface layer on the susceptor;

contacting the second polycrystalline silicon
surface layer with the first etchant to produce a second

surface-modified polycrystalline silicon surface layer;

loading a second semiconductor structure onto the
susceptor having the second surface-modified

polycrystalline silicon surface layer disposed thereon; and

contacting the second semiconductor structure
with the second etchant to etch the second semiconductor

structure.

13. A method for conditioning a processing
reactor for treating a single semiconductor structure, the
reactor comprising a susceptor for supporting a
semiconductor structure within a recess of the susceptor,

the method comprising:

introducing a stripping etchant into the
processing reactor without a semiconductor structure being
disposed on the susceptor to strip a polycrystalline

silicon surface layer from the susceptor;
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depositing a polycrystalline silicon surface
layer on the susceptor without a semiconductor structure

being disposed on the susceptor; and

introducing a grooving etchant into the
processing reactor without a semiconductor structure being
disposed on the susceptor, the grooving etchant contacting
the polycrystalline silicon surface layer to produce a

surface-modified polycrystalline silicon surface layer.

14. The method as set forth in claim 13 wherein
the grooving etchant is hydrogen, hydrogen chloride or a

mixture of hydrogen and hydrogen chloride.

15. The method as set forth in claim 13 wherein
the polycrystalline silicon surface layer is deposited on

the susceptor at a temperature less than 1150°C.

16. The method as set forth in claim 13 wherein
the polycrystalline silicon surface layer has a thickness

of at least 1.5 um.

17. The method as set forth in claim 13 wherein
the susceptor is made of silicon carbide or is coated with

silicon carbide.
18. The method as set forth in claim 13 wherein:

the stripping etchant removes the polycrystalline
silicon surface layer from an upper surface of the
susceptor, the upper layer being higher than the recess
relative to a longitudinal axis of the processing reactor;

and

the polycrystalline silicon surface layer is

deposited on the upper surface of the susceptor.
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19. The method as set forth in claim 13 wherein
the semiconductor structure has a diameter less than

diameter of the susceptor.

20. A method for conditioning a processing reactor
for treating a single semiconductor structure, the reactor
comprising a susceptor for supporting a semiconductor
structure and a preheat ring that surrounds the susceptor,
the preheat ring and susceptor being separated by a gap, the

method comprising:

introducing a stripping etchant into the processing
reactor without a semiconductor structure being disposed on
the susceptor to strip a polycrystalline silicon surface
layer from the susceptor, wherein an upper surface of the
preheat ring and upper surface of the susceptor are aligned

relative to a vertical axis of the processing reactor;

depositing a polycrystalline silicon surface layer
on the susceptor without a semiconductor structure being

disposed on the susceptor; and

introducing a grooving etchant into the processing
reactor without a semiconductor structure being disposed on
the susceptor, the grooving etchant contacting the
polycrystalline silicon surface layer to produce a surface-

modified polycrystalline silicon surface layer.
21. The method as set forth in claim 20 wherein:

the susceptor is made of silicon carbide or is

coated with silicon carbide; and

the preheat ring is made of silicon carbide or is

coated with silicon carbide.

22. The method as set forth in claim 20 wherein

the stripping etchant strips a polycrystalline silicon
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surface layer from the preheat ring, the method comprising
depositing a polycrystalline silicon surface layer on the
preheat ring without a semiconductor structure being disposed

on the susceptor.

23. The method as set forth in claim 20 wherein
the susceptor comprises a recess to support a semiconductor

structure.





