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The various gases used in an epitaxial reaction chamber include a
nonreactive purge gas used at BACKGROUND OF THE INVENTION
the start and end of each deposition if the reaction chamber is opened to
the atmosphere after every Field of the Invention                         5
run. The nonreactive purge gas, usually nitrogen, flushes unwanted gases
from the reaction chamber. The present invention relates to improved reac-
A carrier gas is used before, during and after the tion chambers for use in
Chemical Vapor Deposi-    actual growth cycle. It is mixed with the gases
tion (CVD) systems and, more particularly, to reac-  responsible for
etching, growth, or doping the wa- tion chambers for use in epitaxial
deposition sys-  10  for. Hydrogen is most often used as a carrier gas,
tems for processing wafers on a one at a time      although helium is
sometimes employed. Etching basis.
gases may be used prior to the actual epitaxial deposition to remove a thin
layer of silicon from the Description of the Prior Art
surface of the wafer together with any foreign mat- 15  ter or crystal
damage that may be present. The Chemical Vapor Deposition (CVD) is the
forma-   etching prepares atomic sites for nucleating or ini- tion of a
stable compound on a heated substrate or  tiating the epitaxial deposition
process. The source wafer by the thermal reaction or decomposition of
gases for epitaxial depositions include Silane certain gaseous compounds.
Epitaxial growth is a   [err] Dichlorosilane  [err] Trichlorosilane
specific type of CVD which requires that the crystal  20  [err] and Silicon
tetrachloride [err] The dop- structure of the wafer be continued through
the    ant gases normally used in epitaxial deposition deposited layer.
include Arsine [err] Phosphine [err] and The basic components of any CVD
system          Diborane [err] The etching gas is commonly include a
reaction chamber which houses the        HCI. wafer(s) to be processed, a
gas control section, a   25  The problems inherent in all prior art systems
timing and sequence control section, a heat source  of CVD, particularly in
the epitaxial deposition, in- and an effluent handling component. The
reaction   clude: non-uniform deposition on the surface of the chamber
provides a controlled environment for the  wafer to be processed, the
presence of contamin- safe deposition of stable compounds. The chamber
ants in the reaction chamber prior to processing, boundary may be quartz,
stainless steel, aluminum   30  wall deposits formed on the interior walls
of the or even a blanket of a non-reacting gas (such as   reactor chamber;
deposition of the reactant chemi- nitrogen). Commercial epitaxial
deposition reaction  cals on the heated susceptor and its support struc-
chambers may be one of three types, depending      ture, inefficient gas
flow characteristics, slow pro- primarily upon the gas flow. In horizontal
systems,  cessing times and non-uniform depositions due to the gas flows
horizontally in one end of the reaction   35  uncontrolled gas velocity
profiles or gas density chamber, across the wafers, and out the other end.
profiles. In vertical systems, the gas flows vertically toward  These
problems become even more important the wafers from the top and the
susceptor is nor-  with the modern trend away from batch processing mally
rotated to provide more uniform temperature  systems toward single wafer or
one substrate at a and gas distributions. In a cylindrical or barrel  40
time processes. In a single wafer processing sys- reactor system, the gas
flows vertically into the  tem, the same volume of gas normally flowing
chamber from the top and passes over the wafers    through a reaction
chamber with many wafers to be on a rotating susceptor.
processed cannot be used since too much reactant Heating in a cold wall CVD
system is accom-     gas will be consumed for one wafer. The cycle plished
by radio frequency (RF) energy, radiation   45  times to process a batch
are far too long for single energy in the ultraviolet (UV) or infrared (IR)
bands  wafer processing. A single wafer process requires or resistance
heating. In an RF heated susceptor,  a more rapid deposition rate to
minimize the cycle the energy in an RF coil is coupled into a silicon
time. In single wafer processing, the deposits from carbide coated carbon
susceptor and the wafers     reaction by-products build up far more rapidly
on a are heated by conduction. Radiant UV or IR heat-  5o  per wafer basis
than in batch processing. Cus- ing is accomplished by the use of high
intensity   tomers are increasingly demanding reduced par- lamps to heat
the wafers and their holders. The    ticulate contamination. chamber walls
must be cooled to prevent a large    These problems are solved by the
apparatus of temperature rise of the reaction chamber. In an    Claim 1.
epitaxial deposition system a carefully controlled   55  A reaction chamber
has a top plate, a bottom environment is needed for the epitaxial
deposition  plate parallel to the top plate, sides joining the top to take
place.                                     and bottom plate to define a
hollow interior with a generally rectangular cross section, a reactant gas
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the reaction chamber and a gas  and has an increasing width in opposed
lateral outlet at the opposite end of the reaction chamber  directions. The
flow rate of the reactant gas may for exhausting the gases therefrom. A
well defining  be reduced downstream of the susceptor by pro- a cavity
depends from the bottom plate to house a  viding a dual height reaction
chamber which has a susceptor support for positioning a susceptor either
5   front portion from the inlet to the terminal edge and slightly above,
at or slightly below the plane of the  a rear portion from the terminal
edge to the outlet, bottom plate. The use of the well for positioning the
the rear portion having a cross section approxi- susceptor enables the
distance between the top     mately twice that of the front portion. and
bottom plates to be reduced to approximately       These and other objects
of the present inven- one-half of the normal distance to provide a re-  10
tion will become apparent to those skilled in the art duced cross sectional
area. The reduced cross      as the description thereof proceeds. sectional
area enables the velocity of the reactant gases, which are supplied at a
uniform flow rate, to  BRIEF DESCRIPTION OF THE DRAWINGS be greatly
increased to greatly reduce the process- ing time required for an epitaxial
deposition opera-  15  The present invention will be described with tion.
greater specificity and clarity with reference to the In an alternate
embodiment of the reaction     following figures, in which: chamber, an
expanded chamber is provided down-        Figure 1 is a partial cross
sectional view of an stream from the susceptor to house the susceptor
epitaxial deposition reaction chamber; and means for supporting the
susceptor and to  20     Figure 2 is a perspective view of the reaction
provide ready access to the susceptor and its        chamber shown in
Figure 1; support structure.                                    Figure 3
illustrates a cross sectional view of an A quartz bib or plate having an
inwardly curved   alternate embodiment of an epitaxial deposition edge may
be used to partially encircle a portion of  reaction chamber; the
circumference of the susceptor to provide a   25  Figure 4 is a perspective
view of the reaction narrow gap therebetween. The inwardly curved
chamber shown in Figure 3; edge can be shaped or sized to significantly
nar-     Figure 5 is a partial cross sectional view show- row the gap at
the center along the longitudinal     ing a quartz plate disposed on the
bottom plate axis of the reaction chamber and to widen the gap     of the
reaction chamber shown in Figure 1; in both directions toward the sides of
the chamber  30  Figure 6 is an expanded view of one circled for shaping
the velocity profile of the gases to a    portion shown in Figure 5;
predetermined profile to optimize the uniformity of   Figure 7 is an
expanded view of another circled the deposition on the wafer.
portion shown in Figure 5; A primary object of the present invention is to
Figure 8 is a top view of the susceptor, wafer provide an improved reaction
chamber in single  35    and quartz plate shown in Figure 5; wafer chemical
vapor deposition processing. An-       Figure 9 is a cross sectional view
showing a other object of the present invention is to provide   quartz
plate disposed on the bottom plate of the apparatus for controlling the
reactant gas velocity  reaction chamber shown in Figure 3; and profile to
insure uniform deposition upon a wafer.    Figure 10 is a partial top view
of the quartz plate Still another object of this invention is to provide a
40  and the susceptor shown in Figure 9. single wafer CVD reaction chamber
with fast pro- cessing time and without wasting reactant gases.   DETAILED
DESCRIPTION OF THE PREFERRED Yet another object of the present invention is
to  EMBODIMENT provide a single wafer CVD reaction chamber which reduces
deposits beneath the susceptor. A   45   Figure 1 illustrates a cross
sectional view of an further object of the present invention is to provide
epitaxial deposition reaction chamber referred to apparatus for reducing
carrier gas flow consumer   herein as a reduced area, deep well reaction
cham- on a per wafer basis.                              ber 11. The
reaction chamber includes a top panel A further object is to provide a
method for     13 and a bottom panel 15, each of which is an processing a
wafer within a reaction chamber hav-  5o  elongated, generally
rectangular, substantially ing an inlet end and an outlet end. The wafer is
planar quartz panel substantially transparent to visi- supported on a
susceptor which is located down-    ble and shorter wavelength radiation to
form, in stream of a terminal edge defining the beginning of  part, a cold
wall reactor. Reaction chamber 11 a well in which the susceptor is located.
The ve-  includes a front end 19 having a reactant gas inlet locity profile
of reactant gas is shaped as it flows   55  21 and a rear end 23 having a
spent gas outlet 25. across the wafer and through a gap formed be-      The
gas flow is indicated by arrow 27. A circular tween the terminal edge and
the susceptor. The     aperture 31 is disposed in the lateral center of gap
is of a predetermined width at a central portion  bottom panel 15. A
cylindrical well 33, including a 3   
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and a bottom 37 having a central  gas inlet 86, depends from aperture 39 in
bottom aperture 39 formed therein, depends from aperture  37. 31 and
defines cavity 36. Positioned above the         Figure 3 illustrates a
second embodiment of center of aperture 39, within the top portion of   the
epitaxial deposition reaction chamber 81 de- cavity 36 and at least
partially within aperture 31 is   5   scribed herein. The reaction chamber
is generally a susceptor assembly 41. The susceptor assembly    referred to
as a dual height reaction chamber. It includes a susceptor 43 having a
planar top surface  includes an elongated, generally rectangular, sub- 55
for demountably positioning a wafer 45, a ped-  stantially planar, top
panel 83 of quartz; the panel estal 47 and a shaft 49 depending from the
pedes-  is transparent to higher frequency radiant energy tal through
aperture 39 to drive means (not shown).  io  and remains cool while any
energy absorbing ma- A gasket or seal may be positioned within aperture
terial, such as the susceptor and wafer in interior, 39 about shaft 49 for
sealing purposes; conven-    will be heated. A front bottom panel 85 is
disposed tional bearings may also be used. An annular gap   between front
end 19 and an intermediate section 53 is formed between circumference 59 of
the       29. A vertical wall 88 depends downwardly from susceptor and lip
55 defining aperture 31.    15  the end of the front bottom panel and
terminates at The reactant gases flow through intermediate    an elongated,
generally rectangular, substantially section 29 of reaction chamber 11 and
a major      planar quartz rear bottom panel. A circular aperture portion
of the gas flow passes over the top surface  41 is formed in intermediate
section 29 of the of wafer 45 and some portion (not shown) flows     second
bottom panel. A tube 91 depends vertically downwardly through gap 53 and
into and out of  20  downward from the aperture. A shaft 49 depends cavity
36. Any reactant gas within cavity 36 can   downwardly through the tube for
supporting pedes- form undesirable chemical coatings or deposits on  tal
47, susceptor 43 and wafer 45. Purge gas is the heated undersurface of
susceptor assembly 41   supplied to an inlet 95 defined by wall 99 of tube
and well 33; these deposits may cause contamina-   91 and the purge gas is
conveyed to interior 93 tion problems, loss of time for cleaning, reduction
25   within the tube and then into interior 111 of reaction in efficiency
of the system, etc.                  chamber 81. The purge gas flow is
shown by The vertical distance or height "di" measured   arrows 97. Front
end 19 of the reaction chamber between interior surface 63 of top panel 13
and    includes flange 101 and a reactant gas injector interior surface 65
of bottom panel 15 is approxi-  port. Gate assembly 103 is mounted in
abutting mately one half of the distance used in prior art  30
relationship to flange 101 for injecting reactant gas- deposition systems.
Reducing the height of at least  es through inlet 21. Similarly, rear end
23 of the the inlet portion of reaction chamber 11 reduces   reaction
chamber includes flange 105 and gate the cross sectional area through which
the gas     assembly 107 having a spent gas outlet 25. The flows. The
reduction in height would normally pre-  upper end of vertical wall 88 at
the junction with vent the reaction chamber from  being able to  35  front
bottom wall 85 is referred to as lip 109; the house the susceptor assembly
41. Well 33 pro-      area between the lip and circumference 59 of vides
the additional space required for housing the  susceptor 45 defines a gap
110 therebetween. The susceptor assembly within cavity 36 and for locat-
gap permits flow of gas from the interior of front ing wafer 45 essentially
coplanar with bottom panel  end 19 to interior 111 beneath susceptor 43. 17
or slightly vertically disposed above the panel in  40  The vertical height
between top panel 83 and order to obtain an optimal deposition on the
wafer.  rear bottom panel 89 is approximately equal to or The depth may be
equal to or slightly greater than  slightly greater than twice the height
of the front height [err]. The purpose of reduced inlet 21 is to  end
measured as the perpendicular distance be- reduce the gas flow required for
a given deposit by  tween inside surface 115 of top panel 83 and a factor
of approximately one half or more. Assum-   45  inside surface 117 of the
front bottom panel 85 ing the depth of well 33 is slightly greater than di,
(see Figure 3). even greater efficiencies can be realized.
Front end 19 of reaction chamber 81 termi- A pair of sides 71 are shown in
Figure 2 as     nates in a flange 101 positioned in a cooperating
interconnecting the edges of top and bottom panels  relationship with gate
assembly 103. Rear end 23 13, 15 to form an elongated, box like
construction   50  of the reaction chamber includes flange 105 sur- having
a rectangular cross section and a generally  rounding gas outlet 25. The
front bottom panel and hollow interior. Front end 19 of reaction chamber
front end 19 are terminated downstream  by a 11 includes a flange 77
positioned adjacent a com-  curved vertical wall 35. The height of the rear
part bination gate and reactant gas injector port 75.   of the reaction
chamber, as measured between Rear end 23 includes a flange 73 surrounding
55  inside surface 119 of the top panel and inside outlet 25 for exhausting
the spent gases from with-  surface 120 of rear bottom panel 89 is equal to
or in the reaction chamber. An elongated tube 79,     slightly greater than
twice the height of front end having cylindrical wall 80, interior 84 and a
purge  19. 4  



7                 EP0368900B1                        8 Figure 5 illustrates
yet another embodiment of  to overhang near bottom  panel 89 substantially
the reaction chamber for improving the deposition  parallel thereto and to
reduce gap 125 between process while eliminating or at least significantly
edge 127 of the quartz plate and the circumference reducing undesirable
chemical deposits beneath     of susceptor 43. The height of rear end 23 of
the susceptor 43. The horizontal area of well 33 is   5   reaction chamber
is substantially equal to twice the reduced by quartz plate 121 extending
along the    height of the front end of the reaction chamber. In surface of
bottom  panel 15 from front end 19      addition to providing the necessary
space for toward susceptor 43. The quartz plate includes an  mounting the
susceptor, the wafer, the pedestal extension 122 past lip 61 of the well to
reduce gap  and the shaft, the height of the reaction chamber at 53 to a
relatively narrower gap 125 between edge   io  the rear end provides
adequate access space for 127 and circumference 59 of the susceptor. Gap
installing the susceptor assembly and quartz plate 125 restricts the
ability of the reactant gas to pass  121. through the gap and beneath the
susceptor to form      Figure 10 is a partial top view of a part of the
undesirable deposits thereon.                      reaction chamber shown
in Figure 9 and illustrates Figure 6 illustrates the reactant gas (arrow
27)  i5  the gap between edge 127 of the extension and passing over wafer
45 and arrow 28 illustrates a   circumference 59 of susceptor 43. The
quartz plate small portion of the reactant gas passing through  is shown as
having a front end and a pair of gap 125 into cavity 36. The reactant gas
(depicted  parallel sides 137, 139 which are generally per- by arrow 28)
may result in undesirable deposits    pendicular to the front end 141 and
generally adja- beneath the susceptor and on the support compo-  20  cent
to the sides of the reaction chamber. Rear end nents which can result in
contamination of wafer   145 defines a narrow gap 125 with circumference
45.                                                59. The gap includes a
center section 143 co- An alternate embodiment of the quartz plate is
incident with longitudinal axis 151 and the gap shown in Figure 7. The
individual quartz plate is   widens laterally from the center section to
the replaced with an extension 129 of bottom panel 15   25   widest gap at
opposite ends 147 of the gap. Edge overhanging lip 61. The extension
terminates at    127 is shaped to define the gap as nonlinear. An edge 131
of rear end 145 and has structure iden-   arc of less than [err]  of the
circumference of the tified with that of edge 127 of quartz plate 121. The
susceptor is encircled by edge 127. result achieved by the embodiment shown
in Fig-        A variant of quartz plate 121 is shown in Figure ure 7 is
substantially identical to that achieved with  3o   9 and it is indicated
by the dotted horizontal exten- the embodiment shown in Figure 6. Edge 131
is      sion of front bottom panel 85 beyond lip 61 and configured to
define the narrowest gap with circum-  into interior 111. This extension
serves in the man- ference 59 of susceptor 43 at center section 143.  ner
of quartz plate 121. The gap between rear end 145 and circumference
In the preferred embodiment, the top panel, the 59 of the susceptor 43 is
nonlinear. Gap 145 is  35  bottom panel and the sides of the reaction cham-
narrow and widens laterally outwardly from longitu-  ber are of quartz or
other suitable material which is dinal axis 151 toward the reaction chamber
sides to  transparent to the type of radiation used to heat the a maximum
width designated by numeral 147.         interior of the reaction chamber,
but typically the Rear end 145 at least partially encircles a     material
is quartz. The material of the pedestal, the portion of circumference 59 of
the susceptor and,  40  depending shaft, the tubular element and the in
fact, encircles nearly [err] of the circumference.  quartz plate typically
are also of fused quartz. The gap continually widens as it extends
laterally     The susceptor typically includes a graphite in each direction
from center section 143. The     (carbon) body having a thin coating of
silicon car- narrowness of the gap at the center section re-    bide over
the outer surface thereof. The graphite is duces the chance of the reactant
gas passing   45  susceptible to being heated. The reactant gases
therethrough and forming undesirable deposits be-  used in almost all
epitaxial depositions of silicon neath susceptor 43. Furthermore, the
reduced gap   are compounds containing one silicon atom and produces a
positive effect on the reactant gas flow  four other atoms that are either
chlorine or hy- thereover and serves to partially reshape the ve-  drogen
or a combination of the two. The four most locity profile of the reactant
gas passing thereover  50  commonly used sources of silicon include Silane
to ensure the production of a more uniform deposi-  [err] Dichlorosilane
[err]  Trichlorosilane tion on the surface of wafer 45.
[err] and Silicon Tetrachloride [err]  Simi- Figure 9 illustrates a dual
height. reaction   larly, the gases most commonly used to control the
chamber 81 similar to that shown in Figure 3.      type of conductivity and
the resistivity of the epi- Quartz panel 121 is disposed with its lower
surface  55  taxial layer must be compatible with the gases 118 upon top
surface 117 of front bottom panel 85  already present in the reaction
chamber. These are between front end 19 and susceptor 43. An exten-
referred to as dopant gases and the most com- sion of the quartz plate
extends beyond the lip 61  monly used include Arsine [err] Phosphine 5 



9                 EP 0 368 900 B1                     10 [err] and Diborane
[err]                                profile of the flow of the reactant
gas (27) To optimize the vertical spacing between the           across the
wafer (45), said terminal edge level of the susceptor and the level of the
adjacent       (55) being non concentric with the circum- bottom plate, the
shaft and pedestal supporting the        ference (59) of said susceptor
(43) to define susceptor can be raised or lowered for optimal   5
an increase of the gap (53) in each lateral performance of the system.
Furthermore, the shaft           direction from an upstream most point on
can be rotated to rotate the susceptor and the             the
circumference (59) of said susceptor wafer demountably mounted thereon in
order to             (43). average out imperfections in the deposition pro-
cess and provide a truly uniform deposition on the   io  2. The chemical
vapor deposition apparatus as surface of the wafer. The importance of
shaping         set forth in claim 1 wherein said terminal edge the
velocity profile of the incoming reactant gases     (55) is configured to
expand the gap (53) non is to produce either a linear thickness
distribution    linearly in opposed directions from the up- upstream to
downstream or a truly uniform coating       stream most point on the
circumference (59). on the surface of the wafer. If the wafer is rotated,
is the linear deposition will be averaged out and a    3  A chemical vapor
deposition apparatus for pro- truly uniform deposition will result. Various
features  cessing a wafer (45), said apparatus compris- such as the quartz
plate and the narrowed gap           ing in combination: tend to produce or
shape the velocity profile to           a) a reaction chamber (11), said
reaction >  optimize the uniformity of the deposition.       20
chamber (11) including an inlet (21) and an The reduction, with respect to
the prior art, of       outlet (25) for receiving and exhausting, re- the
cross sectional area of the reaction chamber           spectively, a
reactant gas (27) and a bottom upstream  of the susceptor serves to greatly
in-           panel (15) extending downstream  of said crease the velocity
of the gas flow, reduce the            inlet (21), said bottom panel (15)
including a processing time, reduce wasted gas and reduce   25
terminal edge (55); the amount of gas required to perform the deposi-
b) a susceptor (43) having a circumference tion process. Thus, the
efficiency of the process,        (59) for supporting the wafer (45) during
especially for processing a single wafer on a one at       processing
within said reaction chamber a time basis is enhanced.
(11), said susceptor (43) being disposed 30         downstream of said
terminal edge (55); Claims
c) a well (33) disposed proximate said ter- minal edge (55) for receiving
said susceptor 1. A chemical vapor deposition apparatus for pro-
(43); cessing a wafer (45), said apparatus compris-          d) means (47)
for locating said susceptor ing in combination:                         35
(43) with respect to said bottom panel (15); a) a reaction chamber (11),
said reaction           e) said bottom  panel including a quartz chamber
(11) including an inlet (21) and an          plate (121) for defining a
further terminal outlet (25) for receiving and exhausting, re-        edge
(127); spectively, a reactant gas (27) and a bottom        f) a horizontal
gap (125) disposed between panel (15) extending downstream  of said   40
said further terminal edge (127) and the inlet (21), said bottom panel (15)
including a      circumference (59), said further terminal terminal edge
(55);                                  edge (127) being configured to
define the b) a susceptor (43) having a circumference          contour of
one edge of the gap (125) to (59) for supporting the wafer (45) during
control the velocity profile of the flow of the processing within said
reaction chamber   45        reactant gas (27) across the wafer (45), said
(11), said susceptor (43) being disposed            further terminal edge
(127) being non con- downstream of said terminal edge (55);
centric with the circumference (59) of said c) a well (33) disposed
proximate said ter-         susceptor (43) to define an increase of the
minal edge (55) for receiving said susceptor        gap (125) in each
lateral direction from an (43);                                    50
upstream most point on the circumference d) means (47) for locating said
susceptor            (59) of said susceptor (43). (43) with respect to said
bottom panel (15); and                                           4. The
chemical vapor deposition apparatus as e) a horizontal gap (53) disposed
between         set forth in Claim 3 wherein said further termi- said
terminal edge (55) and the circum-   55      nal edge (127) is configured
to expand the gap ference (59), said terminal edge (55) being       (125)
non linearly in opposed directions from configured to define the contour of
one           the upstream most point on the circumference edge of the gap
(53) to control the velocity      (59). 



6    9                 EP 0 368 900 B1                     10 [err] and
Diborane [err]                                profile of the flow of the
reactant gas (27) To optimize the vertical spacing between the
across the wafer (45), said terminal edge level of the susceptor and the
level of the adjacent      (55) being non concentric with the circum-
bottom plate, the shaft and pedestal supporting the       ference (59) of
said susceptor (43) to define susceptor can be raised or lowered for
optimal   5        an increase of the gap (53) in each lateral performance
of the system. Furthermore, the shaft         direction from an upstream
most point on can be rotated to rotate the susceptor and the            the
circumference (59) of said susceptor wafer demountably mounted thereon in
order to             (43). average out imperfections in the deposition pro-
cess and provide a truly uniform deposition on the   10  2. The chemical
vapor deposition apparatus as surface of the wafer. The importance of
shaping         set forth in claim 1 wherein said terminal edge the
velocity profile of the incoming reactant gases     (55) is configured to
expand the gap (53). non is to produce either a linear thickness
distribution   linearly in opposed directions from the up- upstream to
downstream or a truly uniform coating       stream most point on the
circumference (59). on the surface of the wafer. If the wafer is rotated,
15 the linear deposition will be averaged out and a    3. A chemical vapor
deposition apparatus for pro- truly uniform deposition will result. Various
features  cessing a wafer (45), said apparatus compris- such as the quartz
plate and the narrowed gap          ing in combination: tend to produce or
shape the velocity profile to          a) a reaction chamber (11), said
reaction optimize the uniformity of the deposition.     20         chamber
(11) including an inlet (21) and an The reduction, with respect to the
prior art, of       outlet (25) for receiving and exhausting, re- the cross
sectional area of the reaction chamber          spectively, a reactant gas
(27) and a bottom upstream  of the susceptor serves to greatly in-
panel (15) extending downstream  of said crease the velocity of the gas
flow, reduce the           inlet (21), said bottom panel (15) including a
processing time, reduce wasted gas and reduce   25        terminal edge
(55); the amount of gas required to perform the deposi-         b) a
susceptor (43) having a circumference tion process. Thus, the efficiency of
the process,        (59) for supporting the wafer (45) during especially
for processing a single wafer on a one at      processing within said
reaction chamber a time basis is enhanced.
(11), said susceptor (43) being disposed 30         downstream of said
terminal edge (55); Claims
c) a well (33) disposed proximate said ter- minal edge (55) for receiving
said susceptor 1. A chemical vapor deposition apparatus for pro-
(43); cessing a wafer (45), said apparatus compris-          d) means (47)
for locating said susceptor ing in combination:                        35
(43) with respect to said bottom panel (15); a) a reaction chamber (11),
said reaction           e) said bottom  panel including a quartz chamber
(11) including an inlet (21) and an         plate (121) for defining a
further terminal outlet (25) for receiving and exhausting, re-       edge
(127); spectively, a reactant gas (27) and a bottom        f) a horizontal
gap (125) disposed between panel (15) extending downstream  of said  40
said further terminal edge (127) and the inlet (21), said bottom panel (15)
including a      circumference (59), said further terminal terminal edge
(55);                                 edge (127) being configured to define
the b) a susceptor (43) having a circumference          contour of one edge
of the gap (125) to (59) for supporting the wafer (45) during
control the velocity profile of the flow of the processing within said
reaction chamber  45         reactant gas (27) across the wafer (45), said
(11), said susceptor (43) being disposed            further terminal edge
(127) being non con- downstream of said terminal edge (55);
centric with the circumference (59) of said c) a well (33) disposed
proximate said ter-         susceptor (43) to define an increase of the
minal edge (55) for receiving said susceptor        gap (125) in each
lateral direction from an (43);                                    50
upstream most point on the circumference d) means (47) for locating said
susceptor           (59) of said susceptor (43). (43) with respect to said
bottom panel (15); and                                           4. The
chemical vapor deposition apparatus as e) a horizontal gap (53) disposed
between         set forth in Claim 3 wherein said further termi- said
terminal edge (55) and the circum-   55      nal edge (127) is configured
to expand the gap ference (59), said terminal edge (55) being      (125)
non linearly in opposed directions from configured to define the contour of
one          the upstream most point on the circumference 



edge of the gap (53) to control the velocity     (59). 6    11
EP 0 368 900 B1                    12 5. The chemical vapor deposition
apparatus as            gap (53) upstream of the wafer (45). set forth in
claim 1 or 3 wherein said well (33) extends downstream to said outlet (25).
8. The method for processing a wafer (45) within a reaction chamber as set
forth in Claim 7, 6. The chemical vapor deposition apparatus as   5
including the step of reducing the flow rate of set forth in Claim 5
wherein the interior height   the reactant gas (27) downstream  of the of
said reaction chamber (11) upstream of said     susceptor (43) by extending
a planar rear bot- well (33) is on the order of one half of the       tom
panel (89) from a curved wall (35) of the interior height of said reaction
chamber (11)      well (33) to the gas outlet (25) such that the downstream
of said susceptor (43).         10      reaction chamber (11) is a dual
height reaction chamber having a rear portion which is ap- 7. A method for
processing a wafer (45) within a       proximately twice the height of a
front portion reaction chamber (11), said method comprising      (19). in
combination: a) receiving and exhausting a reactant gas   15  9. A method
for processing a wafer (45) within a (27) through an inlet (21) and an
outlet (25),  reaction chamber (11), said method comprising respectively,
of the reaction chamber (11),     in combination: which reaction chamber
(11) includes a bot-        a) receiving and exhausting a reactant gas tom
panel (15) extending downstream of the         (27) through an inlet (21)
and an outlet (25), inlet (21) and terminating at a terminal edge   20
respectively, of the reaction chamber (11), (55);
which reaction chamber (11) includes quartz b) supporting the wafer (45)
upon a suscep-        plate (121) extending downstream  of the tor (43),
which susceptor (43) is downstream       inlet (21) and terminating at a
terminal edge of the terminal edge (55) of the bottom            (127);
panel (15);                             25         b) supporting the wafer
(45) upon a suscep- c) locating the susceptor (43) in a well (33)      tor
(43) having a circumference (59), which disposed proximate the terminal
edge (55)          susceptor (43) is downstream of the termi- of the bottom
panel (15) to prevent the            nal edge (127) of the quartz plate
(121); susceptor (43) from  being in the main-            c) locating the
susceptor (43) in a well (33) stream of flow of reactant gas (27) between
so   disposed proximate the terminal edge (127) the inlet (21) and the
outlet (25); and            of the quartz plate (121) to prevent the d)
shaping the velocity profile of the flow of     susceptor (43) from  being
in the main- reactant gas (27) flowing across the wafer         stream of
flow of reactant gas (27) between (45) to assist in carrying out the vapor
de-       the inlet (21) and the outlet (25); and position process more
uniformly across the   35    d) shaping the velocity profile of the flow of
wafer (45) to assist in carrying out the vapor     reactant gas (27)
flowing across the water deposition process more uniformly across
(45) to assist in carrying out the vapor de- the wafer (45), said step of
shaping includ-       position process more uniformly across the ing the
step of providing a varying flow rate      wafer (45), said step of shaping
including of reactant gas (27) through a gap (53),  40       the step of
providing a varying flow rate of which gap (53) is defined between the ter-
reactant gas (27) through a gap (125), which minal edge (55) and the
circumference (59)         gap (125) is defined between the terminal of
susceptor (43), and into the well (33), the     edge (127) and the
circumference (59) of gap (53) being of a predetermined width at
susceptor (43), and into the well (33), the a central segment of the gap
(53) adjacent  45     gap (125) being of a predetermined width at the
circumference (59) of the susceptor (43)       a central segment of the gap
(125) adjacent upstream of the center of the susceptor (43)       the
circumference (59) of the susceptor (43) and increasing in width in opposed
direc-          upstream of the center of the susceptor (43) tions along
the terminal edge (55), the vary-      and increasing in width in opposed
direc- ing reactant gas flow rate across the wafer  50    tions along the
terminal edge (127), the (45) having a first value at the central seg-
varying reactant gas flow rate across the ment of the gap (53) and ranging
along the         wafer (45) having a first value at the central gap (53)
in opposed directions to a second         segment of the gap (125) and
ranging along value at the opposed extremities of the gap        the gap
(125) in opposed directions to a (53), whereby the velocity profile of the
55     second value at the opposed extremities of reactant gas flow
laterally across the wafer       the gap (125), whereby the velocity
profile 



(45) is a function of and modified by the          of the reactant gas flow
laterally across the reactant gas flow through the varying width
wafer (45) is a function of and modified by 7    13                EP 0 368
900 B1                    14 the reactant gas flow through the varying,
ausgehend vom am  moisten stromaufwartig width gap (125) upstream of the
wafer (45).     liegenden Punkt auf dem  Umfang (59) aus verbreitert. 10.
The method for processing a wafer (45) within a reaction chamber as set
forth in Claim 9.   5   3. Vorrichtung zur chemischen Dampfabschei-
including the step of reducing the flow rate of     dung zum Bearbeiten
eines Wafers (45), die the reactant gas (27) downstream  of the
folgendes in Kombination aufweist: susceptor (43) by extending a planar
rear bot-       a) eine Reaktionskammer (11), die einen tom panel (89) from
a curved wall (35) of the        EinlaB (21) und einen AuslaB (25) zum Ein-
well (33) to the gas outlet (25) such that the   io  lassen bzw. Auslassen
eines Reaktionsga- reaction chamber (11) is a dual height reaction      ses
(27) und eine Bodenplatte (25) aufweist, chamber having a rear portion
which is ap-           die sich stromabwarts in bezug auf den proximately
twice the height of a front portion      EinlaB (21) erstreckt und die eine
Endkante (19).                                               (55) aufweist;
15        b) einen Aufnehmer (43) mit einem Umfang Patentansprflche
(59) zum Tragen des Wafers (45) wahrend der Bearbeitung innerhalb der
Rektionskam- 1. Vorrichtung zur chemischen Dampfabschei-             mer
(11), welcher Aufnehmer (43) stromab- dung zum Bearbeiten eines Wafers
(45), die           warts in bezug auf die Endkante (55) ange- Y>,.
folgendes in Kombination aufweist:        20        ordnet ist; a) eine
Reaktionskammer (11), die einen           c) einen Topf (33), der in der
Nahe der EinlaB (21) und einen AuslaB (25) zum Ein-        genannten
Endkante (55) angeordnet ist, urn lassen bzw. Auslassen eines Reaktionsga-
den Aufnehmer (43) aufzunehmen; ses (27) und eine Bodenplatte (25)
aufweist,      d) eine Einrichtung (47) zum Positionieren die sich
stromabwarts in bezug auf den   25       des Aufnehmers (43) in bezug auf
die Bo- EinlaB (21) erstrecht und die eine Endkante       denplatte (15);
und (55) aufweist;                                    e) wobeo die
Bodenplatte eine Quarzplatte b) einen Aufnehmer (43) mit einem Umfang
(151) zum Festlegen einer weiteren Endkan- (59) zum Tragen des Wafers (45)
wahrend           te (127) aufweist; der Bearbeitung innerhalb der
Rektionskam-  3o    f) einen horizontalen Spalt (125), der zwi- mer (11),
welcher Aufnehmer (43) stromab-         schen der weiteren Endkante (127)
und warts in bezug auf die Endkante (55) ange-         dem Umfang (59)
angeordnet ist, wobei die- ordnet ist;
se weitere Endkante (127) so ausgebildet c) einen Topf (53). der in der
Nihe der           ist, daB sie den Verlauf einer Kante des genannten
Endkante (55) angeordnet ist, um   35   Spalts (125) festlegt, um das
Geschwindig- den Aufnehmer (43) aufzunehmen;                   keitsprofil
der Strdmung des Reaktionsga- d) eine Einrichtung (47) zum Positionieren
ses (27) Ober den Wafer (45) einzustellen, des Aufnehmers (43) in bezug auf
die Bo-          wobei die weitere Endkante (127) nicht kon- K>
denplatte (15); und                                zentrisch zum Umfang
(59) des Aufnehmers e) eonen horizontalon Spalt (53), der zwi-  4o     (43)
ist, um eine Vergroferung des Spalts schen der Endkante (55) und dem Umfang
(125) in jeder Querrichtung ausgehend vom (59) angeordnet ist, wobei diese
Endkante         am moisten stromaufwartig liegenden Punkt (55) so
ausgebildet ist, daB sie den Verlauf      des Umfangs (59) des Aufnehmers
(43) einer Kante des Spalts (53) festlegt, um das      festzulegen.
Geschwindigkeitsprofil der Stromung des  45 Reaktionsgases (27) Ober den
Wafer (45)     4. Vorrichtung zur chemischen Dampfabschei- einzustellen,
wobem die Endkante (55) nicht     dung nach Anspruch 1, bei der die weitere
konzentrisch zum Umfang (59) des Aufneh-        Endkante (127) so
ausgebildet ist, daB sich der mers (43) ist, um eine VergroBerung des
Spalt (125) nichtlinear in entgegengesetzten Spalts (53) in jeder
Querrichtung ausgehend   5o  Richtungen  ausgehend  vom  am  meisten vom am
meisten stromaufwartig liegenden         stromaufwareig liegenden Punkt auf
dem Um- Punkt des Umfangs (59) des Aufnehmers           fang (59) aus
verbreitert. (43) festzulegen. 5. Vorrichtung zur chemischen Dampfabschei-
2. Vorrichtung zur chemischen Dampfabschei-  55       dung nach einem der
AnsprUche 1 oder 3, bei 



dung nach Anspruch 1, be! der die Endkante        der sich der Topf (33)
stromabwarts in bezug (55) so ausgebildet ist, daB sich der Spalt (53)  auf
den AuslaB (25) erstreckt. nichtlinear in entgegengesetzten Richtungen 8
15                 EP 0 368 900 B1                     16 6. Vorrichtung
zur chemischen Dampfabschei-                warts in bezug auf den Wafer
(45) durch dung nach Anspruch 5, bel der die Innenhohe            den Spalt
(53) sich verandemder Breite der Reaktionskammer (11) stromaufwarts in
str6mt. bezug auf den Topf (33) ungefihr die Hilifte der Innenh6he der
Reaktionskammer (11)   5   &  Verfahren zum Bearbeiten eines Wafers (45)
stromabwarts in bezug auf den Aufnehmer (43)        innerhalb einer
Reaktionskammer, wie in An- !st.
spruch 7 dargelegt, mit dem Schritt des Verrin- gerns der Stromungsrate des
Reaktionsgases 7. Verfahren zum Verarbeiten eines Wafers (45)          (27)
stromabwIrts in bezug auf den Aufnehmer innerhalb einer Reaktionskammer
(11), welches   10  (43) dadurch, daB sich eine ebene, hintere Verfahren in
Kombination folgendes aufweist:         Bodenplatte (89) ausgehend von
einer ge- a) Einlassen und Auslassen eines Reak-            krOmmten Wand
(35) des Topfs (33) zum Gas- tionsgases (27) durch einen EinlaB (21) bzw.
auslaB (25) hin so erstreckt, daB die Reaktions- einen AuslaB  (25) der
Reaktionskammer            kammer (11) eine Zweihohen-Reaktionskam- (11),
die eine Bodenplatte (15) aufweist, die  is  mer ist, mit einem hinteren
Teil, der ungafghr sich stromabwirts in bezug auf den EinlaB         die
doppelte Hohe eines vorderen Tells (19) (21) erstreckt und in einer
Endkante (55)         aufweist. endet; b) Halten des Wafers (45) auf einem
Auf-      9. Verfahren zum Verarbeiten eines Wafers (45) nehmer (43), der
stromabwarts in bezug auf  20    innerhalb einer Reaktionskammer (11),
welches die Endkante (55) der Bodenplatte (15) liegt;     Verfahren in
Kombination folgendes aufweist: c) Anordnen des Aufnehmers (43) in einem
a) Einlassen und Auslassen eines Reak- Topf (33), der in der Nihe der
Endkante             tionsgases (27) durch einen EinlaB (21) bzw. (55) der
Bodenplatte (15) angeordnet ist,           einen AuslaB  (25) der
Reaktionskammer um zu verhindern, daB der Aufnehmer (43)  25        (11),
die eine Quarzplatte (121) aufweist, die im Hauptstrom des Flusses des
Reaktions-            sich stromabwIrts in bezug auf den EinlaB gases (57)
zwischen dem EinlaB (21) und             (21) erstreckt und in einer
Endkante (55) dem AuslaB (25) liegt; und                          endet; d)
Formen des Geschwindigkeitsprofils der           b) Halten des Wafers (45)
auf einem Auf- Uber den Wafer (45) str6menden Strdmung   30        nehmer
(43), der stromabwarts in bezug auf des Reaktionsgases (27) so, daB es dazu
die Endkante (127) der Quarzplatte (121) beitragt,  den
DampfabscheidungsprozeB             liegt; Ober den Wafer (45)
gleichmAfiger auszu-            c) Anordnen des Aufnehmers (43) in einem
ffhren, wobei dieser Formungsschritt den            Topf (33), der in der
Nahe der Endkante Schritt des Erzielens einer sich verandem-   35     (127)
der Quarzplatte (121) angeordnet ist, den  Str6mungsrate des Reaktionsgases
um zu verhindern, daB der Aufnehmer (43) (27) durch einen Spalt (53)
aufweist, der           im Hauptstrom des Flusses des Reaktions- zwischen
der Endkante (55) und dem Urn-             gases (27) zwischen dem EinlaB
(21) und fang (59) des Aufnehmers (43) festgelegt            dem AuslaB
(25) liegt; und wird, in den Topf (33) hinein, wobei der  40        d)
Formen des Geschwindigkeitsprofils der Spalt (53) in einem mittleren
Abschnitt sei-        Uber den Wafer (45) stromenden Stromung ner selbst,
der an den Umfang (53) des              des Reaktionsgases (27) so, daB es
dazu Aufnehmers (43) stromaufwarts in bezug auf          beitrigt,  den
DampfabscheidungsprozeB die Mitte des Aufnehmers (43) anschlielt,
Ober den Wafer (45) gleichmia3iger auszu- eine vorgegebene Breite aufweist,
mit zu-  45       fibhren, wobel dieser Formungsschritt den nehmender
Breite in entgegengesetzten               Schritt des Erzielens elner sich
verIndern- Richtungen entlang der Endkante (55), wo-           den
Stromungsrate des  Reaktionsgases bei die sich Indernde Reaktionsgas-Str6-
(27) durch einen Spalt (125) aufweist, der mungsrate Ober den Wafer (45) im
mittleren          zwischen der Endkante (127) und dem Urn- Segment des
Spalts (53) einen ersten Wert  Bo       fang (59) des Aufnehmers (43)
festgelegt aufweist, der sich entlang dom Spalt (53) in        wird, in den
Topf (33) hinein, wobei der entgegengesetzten  Richtungen auf einen
Spalt (125) in einem mittleren Abschnitt sei- zweiten Wert an den
entgegengesetzten En-           ner selbst, der an den Umfang (59) des den
des Spalts (53) andert, wodurch das             Aufnehmers (43)
stromaufwarts in bezug auf 



Geschwindigkeitsprofil der Reaktionsgas-  55        die Mitte des
Aufnehmers (43) anschlieBt, strdmung quer Ober den Wafer (45) eine
eine vorgegebene Breite aufweist, mit zu- Funktion der Reaktionsgasstromung
ist, und          nehmender Breite in entgegengesetzten durch diese
verandert wird, die stromab-            Richtungen entlang der Endkante
(127), wo- 9    17                EP 0 368 900 B1                    18 bei
die sich andemde Reaktionsgas-Stro-            I'interstice (53) pour
contr8ler le profil de mungsrate Ober den Wafer (45) im mittleren
vitesse de l'dcoulement du gaz reactif (27) Segment des Spalts (125) einen
ersten              a travers la plaquette (45), ledit bord termi- Wert
aufweist, der sich entlang dem Spalt          nal (55) n'4tant pas
concentrique avec la (125) in entgegengesetzten Richtungen auf   5
circonference (59) dudit support (43), de einen zweiten Wert an den
entgegengesetz-          fagon A d6finir une augmentation de I'inters- ten
Enden des Spalts (125) lndert, wodurch         tice (53) dans chaque
direction lat6rale A das Geschwindigkeitsprofil der Reaktions-
partir d'un point situe le plus en amont sur gasstromung quer Oiber den
Wafer (45) eine         la circonference (59) dudit support (43). Funktion
der Reaktionsgasstromung ist, und  i7 durch diese verandert wird, die
stromab-     2. Appareil de ddp8t chimique en phase vapeur wArts in bezug
auf den Wafer (45) durch          selon la revendication 1, dans lequel
ledit bord den Spalt (125) sich verandernder Breite        terminal (55)
est conforme de fagon a aug- stromt.
menter l'interstice (53) d'une manibre non li- 76      neaire dans des
directions opposees A partir 10. Verfahren zum Bearbeiten eines Wafers (45)
du point le plus en amont de la circonference innerhalb einer
Reaktionskammer, wie in An-        (59). spruch 9 dargelegt, mit dem
Schritt des Verrin- gems der Str6mungsrate des Reaktionsgases       3.
Appareil de dep8t chimique en phase vapeur (27) stromabwarts in bezug auf
den Aufnehmer  20   pour le traitement d'une plaquette (45), ledit (43)
dadurch, daB sich eine ebene, hintere         appareil comprenant en
combinaison: Bodenplatte (89) ausgehend von einer ge-             a) une
chambre de reaction (11), ladite krammten Wand (35) des Topfs (33) zum Gas-
chambre de reaction (11) comprenant une auslaB (25) hin so erstreckt, daB
die Reaktions-      entree (21) et une sortie (25) destinees res- kammer
(11) eine Zweih6hen-Reaktionskam-   25         pectivement a recevoir et &
6vacuer un gaz mer ist, mit einem hinteren Teil, der ungefahr       reactif
(27), et un panneau de fond (15) die doppelte H6he eines vorderen Teils
(19)           s'etendant en aval de ladite entr6e (21), aufweist.
Iedit panneau de fond (15) comprenant un bord terminal (55); Revendicatlons
30         b) un support (43) ayant une circonference (59) destin6e a
soutenir la plaquette (45) 1. Appareil de d6p8t chimique en phase vapeur
pendant le traitement a l'int6rieur de ladite pour le traitement d'une
plaquette (45), ledit        chambre de reaction (11), ledit support
appareil comprenant en combinaison:                   etant dispose en aval
dudit bord terminal a) une chambre de reaction (11), ladite  35
(55); chambre de reaction (11) comprenant une            c) un puits (33)
dispose au voisinage dudit entree (21) et une sortie (25) destinees res-
bord terminal (55) et destin6 a recevoir ledit pectivement a recevoir et &
evacuer un gaz         support (43); K>        reactif (27), et un panneau
de fond (15)            d) un moyen (47) destine a positionner ledit
s'etendant en aval de ladite entree (21),  4o      support (43) par rapport
audit panneau de ledit panneau de fond (15) comprenant un           fond
(15); bord terminal (55);                                e) ledit panneau
de fond comprenant une b) un support (43) ayant une circonference
plaque de quartz (121) destinee a d6finir un (59) destinee a soutenir la
plaquette (45)         bord terminal suppl6mentaire (127); pendant le
traitement a l'int6rieur de ladite  45  f) un interstice horizontal (125)
dispos6 en- chambre de r6action (11), ledit support            tre ledit
bord terminal suppl6mentaire (127) dtant dispose en aval dudit bord
terminal          et la circonference (59), ledit bord terminal (55);
supplmentaire (127) etant conforme de fa- c) un puits (33) dispose au
voisinage dudit        gon a definir le contour d'un bord de Pin- bord
terminal (55) et destine a recevoir ledit  so  terstice (125) de fagon a
ajuster le profil de support (43);
vitesse de l'ecoulement du gaz r6actif (27) d) un moyen (47) destine a
positionner ledit       a travers la plaquette (45), ledit bord termi-
support (43) par rapport audit panneau de          nal supplementaire
(127)  n'etant pas 



fond (15); et                                      concentrique avec la
circonfdrence (59) du- e) un interstice horizontal (53) dispose entre  55
dit support (43) de fagon a d6finir une aug- ledit bord terminal (55) et la
circonference       mentation de l'interstice (125) dans chaque (59), ledit
bord terminal (55) 6tant conforme      direction laterale a partir d'un
point le plus de fagon a definir le contour d'un bord de         en amont
de la circonference (59) dudit 10    19                 EP 0 368 900 B1
20 support (43).                                        amont du centre du
support (43), et ayant une largeur qui augmente dans des direc- 4. Appareil
de dep8t chimique on phase vapour             tions opposees le long du
bord terminal solon la revendication 3, dans lequel ledit bord       (55),
le debit variable du gaz reactif a tra- terminal supplementaire (127) est
conforme   5         vers la plaquette (45) ayant une premibre pour 4largir
l'interstice (125) d'une manibre          valeur au niveau du segment
central de non lineaire dans des directions opposees a
l'interstice (53) et evoluant le long de l'in- partir du point le plus en
amont de la                terstice (53) dans des directions oppos6es
circonference(59).                                     pour atteindre en
deuxieme valeur au ni- 10        veau des extremit6s opposees de
l'intersti- 5. Appareil de dep8t chimique en phase vapeur              ce
(53), le profil de vitesse du gaz reactif solon la revendication 1 ou 3,
dans lequel ledit       qui s'ecoule lateralement a travers la pla- puits
(33) s'6tend on aval de ladite sortie (25).      quette (45) etant ainsi
fonction et d6pendant de l'ecoulement du gaz r6actif a travers 6. Appareil
de d6p8t chimique en phase vapeur   15        l'interstice & largeur
variable (53) en amont solon la revendication 5, dans lequel la hauteur
de la plaquette (45). interieure de ladite chambre de reaction (11) on
amont dudit puits (33) est de l'ordre de la   &  Procede pour le traitement
d'une plaquette moitie de la hauteur interieure de ladite chain-    (45) &
l'interieur d'une chambre de reaction bro de reaction (11) on aval dudit
support (43).   20  solon la revendication 7, compronant l'6tape consistant
A diminuer le debit du gaz reactif 7. Procede pour le traitement d'une
plaquette           (27) en aval .du support (43), en 6tendant un (45) a
l'interieur d'une chambre de reaction        panneau de fond arriere plan
(89) depuis une (11), edit procede compronant en combinaison        paroi
incurvee (35) du puits (33) jusqu'a la les dtapes consistant:
25      sortie (25) du gaz de fagon quo la chambre de a) & recevoir et A
evacuer un gaz reactif         r~action (11) soit une chambre de reaction a
(27) respectivement par une entr6e (21) et        deux hauteurs ayant une
partie arribre dont la une sortie (25 )de la chambre de reaction
hauteur est approximativement le double de la (11), laquelle chambre de
r6action (11)           hauteur de la partie frontale (19). comprend un
panneau de fond (15) s'6ten-   30 dant en aval de l'entrde (21 )et so
terminant  9. Procede pour le traitement d'une plaquette au niveau d'un
bord terminal (55);                (45) a l'interieur d'une chambre de
reaction b) & d6poser la plaquette (45) sur un sup-        (11), ledit
proc6d6 comprenant on combinaison port (43), lequel support (43) est en
aval du     les 6tapes consistant: bord terminal (55) du panneau de fond
(15)  35      a) & recevoir et evacuer un gaz reactif (27), respectivement
par une entree (21) et une c) a positionner le support (43) dans un
sortie (25) de la chambre de r6action (11), puits (33) dispose au voisinage
du bord             laquelle chambre de reaction (11) comprend terminal
(55) du panneau de fond (15) pour           une plaque de quartz (121)
s'6tendant en 6viter quo le support (43) se trouve dans le  4o     aval de
l'entree (21) et se terminant au courant principal d'ecoulement du gaz
r6ac-         niveau d'un bord terminal (127); tif (27) entre l'entree (21)
et la sortie (25);      b) & deposer la plaquette (45) sur un sup- et
port (43) ayant une circonf6rence (59), le- d) & configurer le profil de
vitesse de             quel support (43) est en aval du bord termi-
I'ecoulement du gaz reactif (27) traversant  45     nal (127) de la plaque
de quartz (121); la plaquette (15) a fin de faciliter la mise en     c) &
positionner le support (43) dans un oeuvre du proced6 de dep8t en phase va-
puits (33) dispose au voisinage du bord pour d'une manibre plus uniforme a
travers          terminal (127) de la plaque de quartz (121) la plaquette
(45), ladite etape de configura-       pour eviter quo le support (43) se
trouve tion comprenant l'tape consistant A realiser   50   dans le courant
principal d'6coulement du un d6bit variable du gaz reactif (27) & tra-
gaz reactif (27) entre l'entrde (21) et la vers un interstice (53), lequel
interstice (53)     sortie (25) ; et 



est defini entre le bord terminal (55) et la        d) a configurer le
profil de vitesse de circonference (59) du support (43), et jus-
I'ecoulement du gaz r6actif (27) traversant quo dans le puits (33).
l'interstice (53) ayant  55  la plaquette (45) afin de faciliter la mise en
une largeur pr6determineo au niveau d'un            oeuvre du procede de
dep8t en phase va- segment central de l'interstice (53) adjacent       pour
d'une manibre plus uniforme a travers a la circonfdrence (59) du support
(43), en         la plaquette (45), ladite 6tape de configura-    21
EP 0 368 900 B1                     22 Ulon comprenant l'etape consistant a
realiser un debit variable du gaz reactif (27) a tra- vers un interstice
(125), lequel interstice (125) est defini entre le bord terminal (127) et
la circonference (59) du support (43), et   a jusque dans le puits (33),
l'interstice (125) ayant une largeur prdd~terminde au niveau d'un segment
central de I'interstice (125) adjacent a la circonference (59) du support
(43), en amont du centre du support (43), et   70 ayant une largeur qui
augments dans des directions opposees le long du bord termi- nal (127), le
d~bit variable du gaz reactif a travers la plaquette (45) ayant une
premibre valeur au niveau du segment central de   15 I'interstice (125) et
4voluant le long de I'in- terstice (125) dans des directions opposees pour
atteindre une deuxieme valeur au ni- veau des extremites opposees de
l'intersti- ce (125), le profit de vitesse du gaz r6actif  20 qui s'ecoute
lateralement a travers la pla- quette (45) etant ainsi fonction et
ddpendant de l'ecoulement du gaz r6actif a travers I'interstice (125) &
largeur variable en amont de la plaquette (45).                     25 10.
Proced6 pour le traitement d'une plaquette (45) a l'interieur d'une chambre
de reaction selon la revendication 9, comprenant l'4tape consistent a
rdduire le debit du gaz reactif (27)   30 en aval du support (43), en
4tendant un pan- neau de fond arriere plan (89) a partir d'une paroi
incurvde (35) du puits (33) jusqu'& la sortie du gaz (25) de fagon que la
chambre de reaction (11) soit une chambre de reaction a   s5 double hauteur
ayant une partie arribre dont la hauteur est approximativement le double de
la hauteur d'une partie frontale (19). 40 45 50 55 12    


