
EP 0 339 573 B1 Description The invention relates to the use of silicon
carbide or nitride components for a semiconductor diffusion furnace. 5
In the overall manufacturing process for the production of semi-conductor
devices such as diodes and transistors, a critical part of the process
involves multiple steps of elevated temperature processing including
oxidation, thin film deposits, and doping of thin silicon wafers
interspersed with steps of etching of cavities or patterns on the surface
of the wafers, to create the formation of transistors and other
semiconductor devices. These semiconductor devices are made separately or
in an integrated circuit array. 10 The oxidation steps and various doping
and coating operations to which the silicon slices are subjected, involve
heating and cooling cycles In furnaces at temperatures in the range of from
400 to 1350[err] C. These critical thermal processing steps generally take
place in special electrically heated muffle furnaces. The silicon slices
are placed in quartz, silicon carbide, silicon impregnated silicon carbide,
or polysilicon boats or jigs or fixtures which are then placed within the
process tube of the muffle furnace and the silicon slices 15 are processed
through a predetermined time/temperature/atmosphere cycle. The atmosphere
is carefully controlled and gases are usually fed into the necked-down end
of the diffusion furnace process tube. In these steps of the process the
silicon slices in the boats are typically supported on a paddle. These
components and process tubes must be made of a material with excellent
thermal shock resistance in order to permit rapid heating to, and rapid
cooling from, temperatures in the order of 400 [err] to 1350 [err] C and
back 20 to room temperature. The material of which the components and other
furnace parts is constructed must also be of high mechanical strength, have
the ability to retain its shape through a large number of heating and
cooling cycles, and the material must not outgas i.e., introduce any
undesirable impurities into the process atmosphere during elevated
temperature operations, and the components must not introduce any dust like
contamination. Cleanliness and control of impurities are extremely
Important to the achievement of 25 the ultimate desired electrical
characteristics in the semiconductor devices. In addition, the composite
components of the invention maintain their physical strength at
temperatures well above the normal processing temperatures, unlike quartz.
These demanding conditions severely limit the number of materials which can
successfully be used to fabricate diffusion furnace parts or components.
Generally the furnace components consist of an external 30 furnace liner
which fits in the annular space between the heating element and the process
tube, the process tube fitting into the liner and having a necked-down end
for the introduction of the desired atmosphere, a paddle - either as a
wheeled carrier or as a cantilevered support - upon which are placed wafer
supports or boats, as they are known. Occasionally an "internal" liner is
used inside the process tube for processes involving progressive build-up
of deposits; this inner liner can be tailored for desireable properties
and/or 35 can be replaced after excessive build-up without replacing the
process tube. An alternative furnace configuration may be that where the
outermost tube is the process tube which contains an inner tube which is
also a liner. Thus there are external or outer liners and inner liners.
Whenever the term liner is used herein, it is meant to include both
external and internal liners unless one of the two is indicated. The
process tube, paddle, and boat, have been made of fused silica quartz while
the liner has been composed 40 of mullite or alumina. However, the silica
components lose. their mechanical strength and progressively devitrify with
time at the processing temperatures involved. In addition, quartz
components are very susceptible to extreme distortion from the frequent
heating and cooling of the material, and will not withstand frequent
cleaning with hydrofluoric acid which is normally required to maintain the
necessary ultra pure furnace environment. In a more recent modification of
the process, the furnace liner, i.e. the tube 45 which surrounds and
supports the process tube, has been constructed of silicon carbide instead
of the prior mullite and alumina materials, and used in conjunction with a
quartz process tube or inner tube. The silicon carbide possessed high
thermal conductivity and high strength as compared to the other materials
and provided a barrier to sodium and other metallic ions coming from the
heating element and related materials. However, the silicon carbide was
porous and permeable and could therefore not provide the controlled 50
atmosphere and high purity environment required for many semiconductor
manufacturing processes. Silicon carbide liners, because of their thickness
and density, also added a significant thermal mass to the system which
caused unacceptably long heat up and cool down times for some processes. A
further advancement in diffusion furnaces is disclosed in U.S. Patent No.
3,951,587. The furnace components are composed of silicon carbide that is
at least 99% pure, which is impregnated with silicon which is at least
99.9% pure. 55 Because of the high strength, imperviousness, and purity of
this material, it could be used as a process tube without need of a
separate liner. This saved space and improved overall purity and
dependability, but 



the problem of thermal mass remained. This material is also used for wafer
boats and paddles and other components with very good success in most
operations. However, there are some operations where the 2    EP 0 339 573
B1 free silicon is a problem. US-A-4 580 524 describes the preparation of
ceramic composites by chemical vapor deposition of silicon carbide or
silicon nitride matrices on a fibrous or porous ceramic, carbon or metal
substrate. Such products are indicated as useful for military applications,
such as for rocket and jet engine combustion 5  chambers, and for
commercial or industrial applications, such as heat engine and turbine
components, heat exchanger tubes, and pump and valve components for high
temperature erosive-environment service. US-A- 4 619 798 describes a method
of manufacturing a process tube for a diffusion furnace for manufacturing
semiconductors devices by adding a sintering assistant and a binder to a
silicon carbide powder, molding It to a predetermined form and purifying
the molded body by placing it in an atmosphere of a halogen gas, 10
degassing the thus purified molded body in a vacuum and then sintering the
degassed molded body and then coating a silicon carbide film on the
sintered body by chemical vapor deposition. It is a principal object of the
present Invention to provide for the use in a diffusion furnace components
viz. liners and/or process tube, paddle, and boat, which possess superior
oxidation resistance, thermal shock resistance, high strength, the ability
to retain their shape through a large number of heating and 15  cooling
cycles, impermeability to gases, a very low surface area, and significant
reduction In wall thickness and thermal mass. SUMMARY OF THE INVENTION 20
The present invention provides for the use in a semiconductor diffusion
furnace components which are strong, impermeable, of very high purity,
contain no free silicon, and offer a significant reduction in wall
thickness and thermal mass. A major disadvantage of the prior art quartz
and silicon impregnated silicon carbide components is the fact that while
these materials may be devoid of any continuous porosity and thus
physically impermeable, the quartz and silicon do allow ions to chemically
diffuse through the walls of 25 the component at a relatively rapid rate.
The silicon carbide and silicon nitride matrices of the present invention
by contrast, do not have this problem. The present invention provides the
use of a component for a semiconductor diffusion furnace, said component
being a composite of an impermeable matrix which is silicon carbide or
silicon nitride and a fibrous reinforcement within and coated by said
matrix, said reinforcement being silicon carbide, carbon, or 30
carbon-coated silicon carbide in the form of a preformed fabric, the
impurity level in said matrix being 1% or less by weight, and wherein the
component is a process tube, a liner for a process tube, a paddle, or a
boat, said coating being applied by a chemical vapor
deposition/infiltration method. More specifically the invention deals with
the use of composites of silicon carbide or silicon nitride as a matrix,
with an internal fibrous reinforcement of silicon carbide fabric or carbon
or graphite fabric, including carbon/carbon 35  composites converted to
SiC. The fabric is preferably in the form of a woven cloth, but non-woven
fabrics can be employed. Graphite coating on the silicon carbide fiber may
be employed to provide slippage in the matrix and thus greater fracture
toughness. The fabric, which is of an open structure to allow infiltration
and build up of the matrix by chemical vapor infiltration and deposition,
by conventional techniques is first formed into the desired final shape.
This 40  can be aided by the use of a temporary binder such as a liquid
phenolic heat setting polymer, or by use of a thermoplastic softened by a
solvent. Prior to final infiltration and coating the resin is burned out.
After shaping and burnout, the fiber preform is infiltrated and coated in a
suitable high temperature reaction chamber. Infiltration and coating by
silicon carbide is accomplished by hydrogen reduction of
methyltrichlorosilane. Infiltration and coating by silicon nitride (Si3N4)
is accomplished by hydrogen 45  reduction of silicon tetrachloride and
ammonia. Each of these chemical vapor deposition processes is carried out
in a high temperature reaction chamber. The technique of vapor deposition
on a suitable substrate is known in the art. The basic process is a
hydrogen reduction of the reactive gas in the temperature range of 1100  to
1400[err] C which causes the coating to be deposited on a heated substrate
essentially molecule by molecule. This process is well known and is
described by D. P. Stinton et al. in 50  "Advanced Ceramics by Chemical
Vapor Deposition Techniques", CERAMIC BULLETIN, Vol. 67, No. 2 1988, pp.
350-355, which is incorporated herein by reference. 



BRIEF DESCRIPTION OF THE DRAWINGS 55     Figure 1 is an elevated view of a
process tube. Figure 2 is a top view of a wheeled paddle. Figure 3 is a
sectional view of Figure 2 taken through 3-3. Figure 4 is a top view of a
boat. 3    EP 0 339 573 B1 Figure 5 is a sectional view of the boat of
Figure 4 taken at 5-5. Figure 6 is a perspective view of the partially
assembled furnace including process tube, paddle, and boat with silicon
waters positioned on the latter. Figure 7 is an elevated view of a liner
which may be an external or internal liner. 5 DETAILED DESCRIPTION OF THE
INVENTION The most critical property or characteristic of diffusion furnace
components utilized in the manufacture of semi-conductor devices is
chemical purity, or at least lack of outgassing of any undesirable
impurities 10 that may be contained in the materials from which the
components are made. Purity is, of course, as important to the present
Invention as it is with the prior art diffusion furnace components.
However, with the present invention the problem Is somewhat reduced because
one need not be overly concerned with the purity of all of the material
that goes into the component if; a) the CVD coating of silicon carbide or
silicon nitride is pure, and b) the CVD coating on the fibrous
reinforcement is an effective barrier to any is  undesirable impurities
contained in the fibrous reinforcement. Coating or matrix material with as
much as about 1% or less by weight of undesirable impurities may be
successfully used for the processing of some semiconductor devices. As a
general matter, it is preferred that the level of undesirable impurities in
the matrix be of the order of about 0.1% or less and even more preferred,
is a level of 0.01% or less. Not all contaminants in the matrix material
are necessarily undesirable; what constitutes undesirability is 20
relative to treatment being applied to for example, silicon waters. In most
applications the presence in the treating atmosphere of sodium, iron,
vanadium, copper, boron and/or calcium can be extremely detrimental to the
product as can such elements as nickel, chromium, and magnesium. On the
other hand, the presence of substantial amounts of aluminum in the treating
atmosphere is relatively harmless in many cases. Thus for diffusion furnace
components with universal utility the level of all impurities should be
kept 25  as low as possible but exceptions can be made depending on the
treatment being applied. An analysis of the silicon carbide matrix of a
commercially available component according to the invention was as follows:
Fe     22 ppm .30                                       Al    <10" B
<10 Ni      1" Cu      6" Na     12" 35
Cr     1 Ca     20" Mg      6" 40     These elements are known to be
detrimental, with the exception of aluminum, for the intended end use of
these components, hence they were the only elements for which the matrix
was analyzed. The total amount of impurities was something less than
0.0088% or about 0.01%. If necessary, a matrix with an even lower level of
undesirable impurities can be produced by using even purer starting
materials and equipment than were used to produce the matrix that was
analyzed. 45     By contrast, an analysis of the complete composite i.e.
matrix and reinforcement, produced the following results: Fe    72 ppm Al
146 " 50 B     50" 



Ni     3" Cu    98" V      6" Na    36" 55 Ca    64" 4    EP 0 339 573 B1
The total impurities was 475 ppm, about 0.05% of the composite. This is
about 5 times higher than the total impurities in the matrix alone. As
pointed out above, the impurities in the reinforcement, viz. 0.04%, are
entrapped by the impermeable matrix and therefore cause no harm to the
process. As with the purity of the matrix per se, the overall purity of the
composite should be 99% by weight or less, preferably 99.9% or 5  less and
most preferably 99.99%. At the present time an overall composite purity
level of better than 99.95% cannot be accomplished due to the
unavailability of matrix material of that degree of purity. However, as the
high temperature fiber techology evolves, higher purity material will most
likely become available. A suitable silicon carbide fabric for use in the
invention is plain weave Nicalon (trademark) woven cloth 10  manufactured
by Nippon Carbon Company In Japan and distributed by Dow Corning
Corporation, Midland, Michigan. Typical cloth construction is 14 yarns per
lineal inch. Typical yarn weight is 210 grams per meter and the yarns are
made up of 500 continuous filaments, the filaments averaging 13 microns in
diameter. Other weaves such as "Harness Satin" or braided shapes may also
be used. To make the liner 36 of Figure 7 having a wall thickness of about
2mm, a length of cloth (typically 1 15  meter wide) is cut to provide the
desired length and diameter of the liner to be made. There will be one
overlap seam about 20mm wide running the length of the liner. This piece of
cloth is then wrapped on a mandrel of the appropriate diameter and coated
and soaked with a suitable temporary organic binder. Often the seam area
will require additional support to hold it flat. This can be done with a
strand of silicon carbide or other yarn sewn through the overlap, or wound
many times around the whole length of the liner. 20     The temporary
binder is then burned out of the liner and silicon carbide is infiltrated
and coated by chemical vapor deposition in a heated reaction chamber by
hydrogen reduction of methyltrichlorosilane or other conventional
technique. Alternatively silicon nitride may be similarly deposited.
Sufficient infiltration Is accomplished so that the cloth is essentially
completely covered and many of the fibers are encapsulated with the applied
coating. A typical product would show strong evidence of the woven cloth by
the pattern on 25  its surface. Coating thickness would typically range
from 25 to 250 microns. Any reasonable thickness may be applied by
controlling the gas feed and time of deposition. Similarly, the process
tube 28 of Figure 1 may be formed. The preferred form of the tube includes
a necked down portion 2 terminating in a ball joint 4 or straight stem
connection for gas supply. The part can be made by forming the straight and
necked down portions from cloth rolled and shaped on a mandrel. 30
Alternatively the part can be formed either by winding of strands or by
forming a braided tube on a mandrel. Again the shape is coated and
impregnated with a temporary binder which is burned off at about 200 [err]
C in air before the part is put into the CVD reactor. Similarly the paddle
30 of Figure 2, having the cross-section shown in Figure 3 can be shaped
from a single or separately prepared units of fabric, including the end
portions 12 and 14 and the depressed 35  portion 10 in which the boats of
Figure 4 are placed. The wheel 6 would be formed separately and attached
after the chemical vapor deposition step. Alternatively the paddle may be
supported only at its outer end, cantilever fashion, and the wheel 6
eliminated, in order to avoid mechanical wear and contamination in the
diffusion furnace. To make the boat 16 of Figure 4, having the
cross-section shown in Figure 5, a length of one or two 40  layers of the
fabric is dipped in a suitable temporary binder and shaped in a press and
with the use of a mandrel to give the desired shape while being heated to
set the resin. Prior to the final coating step, the slots 18, for carrying
the wafers 34, are cut by an abrasive saw. Figure 6 shows the cooperation
between the process tube 28, paddle 30, and boat 16, the latter partially
loaded with silicon wafers loaded in slots 18 in boat 16. The paddle 30 can
rest on wheel 16 or 45  preferably is cantilevered as described above, with
no contact with the process tube 28. 



In the event a quartz process tube is used for item 28 Figure 6, the entire
unit of Figure 6 is preferably contained in liner 36 of Figure 7, and
itself is placed and supported in an electrically heated furnace, to
isolate the contents from the furnace atmosphere. It may be desirable in
certain cases to have some of the parts made by the method of the present
50  invention and other parts made by different methods and from different
materials. Although woven cloth is a preferred material to supply the
fibrous reinforcement, filament wound or non woven stitch-bonded fabrics
may be employed and for complex geometry fibrous batts or similar
construction may be employed. The particular method of CVI and CVD may be
varied so long as an impermeable and dense infiltration 56  and coating by
the silicon carbide or silicon nitride is achieved, and the total impurity
content of the coating is at least less than 1% total of the elements of
sodium, iron, boron, nickel, copper, chromium, calcium and magnesium. In
the actual commercially available product the level of these undesirable
impurities is down to about 0.01% or less by weight. As is well understood
in the art, the lower the impurity level, the better. 5    -     -
EP 0 339 573 B1 As mentioned above, one of the more important advantages of
the present invention is that the components have a much lower thermal mass
than do the diffusion furnace components of the prior art which are thick
walled parts made of silicon carbide, silicon carbide impregnated with
silicon, or polysilicon. Typically these products of the invention are of
the order of 1 to 5mm or more in wall thickness and 5  preferably 1 to 3mm
if the component is large. It is not unusual for liners or process tubes to
measure 9-10 feet (2.7-3 meters) in length with a diameter of 10-12 inches
(25.4-30.5cm). Claims 10  1. Use of a component for a semiconductor
diffusion furnace, said component being a composite of an Impermeable
matrix which is silicon carbide or silicon nitride and a fibrous
reinforcement within and coated by said matrix, said reinforcement being
silicon carbide, carbon, or carbon-coated silicon carbide In the form of a
preformed fabric, the impurity level in said matrix being 1% or less by
weight, and wherein the component is a process tube, a liner for a process
tube, a paddle, or a boat, said 15     coating being applied by a chemical
vapor deposition/infiltration method. 2. The use according to claim 1,
wherein the component has a wall with a thickness of at least .1 mm. 3. The
use according to claim 2, wherein the impurity level in said matix is 0.1%
or less by weight. 20 4. The use according to any one of the preceding
claims, wherein the impurity level in said matrix is 0.01% or less by
weight. 5. The use according to any one of the preceding claims, wherein
the thickness of the component is from 25     about 1 mm to about 3 mm and
the total impurities are made up of the elements sodium, iron, vanadium,
copper, nickel, boron, chromium, calcium, and/or magnesium. 6. The use
according to claim 5, wherein the complete composite has total impurities
of 0.1% or less by weight. 30 7. The use according to claim 6, wherein the
complete composite has total impurities of about 0.05% or less by weight.
8.  The use for a semiconductor diffusion furnace of a combination of
components comprising a process 35     tube, a paddle of a size and
configuration that will allow the paddle to traverse said process tube, and
at least one boat supportable on said paddle, wherein said process tube
and/or lining therefore, paddle and boat are as defined in any one of
claims 1-7. PatentansprUche 40 1. Verwendung einer Komponente far einen
Halbleiter-Diffusionsofen, wobei die Komponente ein Ver- bundstoff einer
impermeablen Matrix ist, die Siliziumkarbid oder Siliziumnitrid mit einer
faserigen VerstArkung darin ist, und von der Matrix beschichtet ist, wobei
die VerstArkung Silizlumkarbid, Kohlenstoff, oder mit Kohlenstoff
beschichtetes Siliziumkarbid in der Form eines vorgeformten Stoffes 45
ist, wobei der Unreinheitspegel in der Matrix 1 Gew.-% odor weniger ist,
und wobei die Komponente ein Verarbeitungsrohr, eine Buchse fOr ein
Verarbeitungsrohr, sine Schaufel oder emn Napfchen ist, 



wobei die Beschichtung durch ein chemisches
Gasphasen-Abscheidungs-/lnfliltrationsverfahren zugef~gt wird. 5o  2.
Verwendung nach Anspruch 1, wobei die Komponente elne Wand mit einer Dicke
von wenigstens i mm hat. 3. Verwendung nach Anspruch 2, wobei der
Unreinheitspegel in der Matrix 0,1 Gew.-% oder weniger ist. 55  4.
Verwendung nach einem der vorangeheriden Anspr~che, wobei der
Unrelnheitspegel in der Matrix 0,01 Gew.-% oder weniger ist. 6    EP
0339573 B1                 *  C L M S * As mentioned above, one of the more
important advantages of the present invention is that the components have a
much lower thermal mass than do the diffusion furnace components of the
prior art which are thick walled parts made of silicon carbide, silicon
carbide impregnated with silicon, or polysilicon. Typically these products
of the invention are of the order of 1 to 5mm or more in wall thickness and
5  preferably 1 to 3mm if the component is large. It is not unusual for
liners or process tubes to measure 9-10 feet (2.7-3 meters) in length with
a diameter of 10-12 inches (25.4-30.5cm). Claims 10  1. Use of a component
for a semiconductor diffusion furnace, said component being a composite of
an impermeable matrix which is silicon carbide or silicon nitride and a
fibrous reinforcement within and coated by said matrix, said reinforcement
being silicon carbide, carbon, or carbon-coated silicon carbide in the form
of a preformed fabric, the impurity level in said matrix being 1% or less
by weight, and wherein the component is a process tube, a liner for a
process tube, a paddle, or a boat, said 15     coating being applied by a
chemical vapor deposition/infiltration method. 2. The use according to
claim 1, wherein the component has a wall with a thickness of at least 1
mm. 3. The use according to claim 2, wherein the impurity level in said
matrix is 0.1% or less by weight. 20 4. The use according to any one of the
preceding claims, wherein the impurity level in said matrix is 0.01% or
less by weight. 5. The use according to any one of the preceding claims,
wherein the thickness of the component is from 25     about 1 mm to about 3
mm and the total impurities are made up of the elements sodium, iron,
vanadium, copper, nickel, boron, chromium, calcium, and/or magnesium. 6.
The use according to claim 5, wherein the complete composite has total
impurities of 0.1% or less by weight. 30 7. The use according to claim 6,
wherein the complete composite has total impurities of about 0.05% or less'
by weight. 8. The use for a semiconductor diffusion furnace of a
combination of components comprising a process 35     tube, a paddle of a
size and configuration that will allow the paddle to traverse said process
tube, and at least one boat supportable on said paddle, wherein said
process tube and/or lining therefore, paddle and boat are as defined in any
one of claims 1-7. Patentanspruche 40 1. Verwendung einer Komponente far
einen Halbleiter-Diffusionsofen, wobel die Komponente ein Ver- bundstoff
einer impermeablen Matrix ist, die Siliziumkarbid oder Siliziumnitrid mit
einer faserigen Verst~rkung darin ist, und von der Matrix beschichtet ist,
wobei die Verstlrkung Siliziumkarbid, Kohlenstoff, oder mit Kohlenstoff
beschichtetes Siliziumkarbid in der Form sines vorgeformten Stoffes 45
ist, wobei der Unreinheitspegel in der Matrix 1 Gew.-% oder weniger ist,
und wobei die Komponente ein Verarbeitungsrohr, eine Buchse fOr ein
Verarbeitungsrohr, eine Schaufel oder ein N~pfchen ist, wobei die
Beschichtung durch ein chemisches
Gasphasen-Abscheidungs-/lnfiltrationsverfahren zugefUgt wird. so  2.
Verwendung nach Anspruch 1, wobei die Komponente eine Wand mit einer Dicke
von wenigstens 1 mm hat. 3 Verwendung nach Anspruch 2, wobei der
Unreinheitspegel in der Matrix 0,1 Gew.-% oder weniger ist. 55  4.
Verwendung nach elnem der vorangehenden AnsprOche, wobei der
Unreinheitspegel in der Matrix 0,01 



Gew.-% oder weniger ist. 6    5. Verwendung nach einem der vorangehenden
Ansprlche, wobei die Dicke der Komponente von etwa 1 mm bis etwa 3 mm
reicht, und die Summe von Unreinheiten aus den Elementen Natrium, Eisen,
Vanadium, Kupfer, Nickel, Bor, Chrom, Kalzium undloder Magnesium gebildet
ist. s  6. Verwendung nach Anspruch 5, wobel der gesamte Verbundstoff eine
Summe von Unreinheiten von 0,1 Gew.-% oder weniger hat. 7. Verwendung nach
Anspruch 6, wobei der gesamte Verbundstoff eine Summe von Unreinheiten von
etwa 0,05 Gew.-% oder weniger hat. 10 8. Verwendung fUr elnen
Halbleiter-Diffusionsofen aus elner Kombination von Komponenten, die ein
Verarbeltungsrohr, elne Schaufel elner GrO9e und elner Konfiguratlon, die
zulassen werden, daB die Schaufel das Verarbeltungsrohr durchquert, und
wenigstens ein auf der Schaufel stUzbares Ndpfchen umfassen, wobel das
Verarbeitungsrohr und/oder elne Buchse dafUr, die Schaufel und das N~ptchen
so 15     sind, wie es in elnem der Ansprache 1-7 definiert ist.
Revendications 1. Usage d'un element de construction pour un four de
diffusion semi-conducteur, ledit 6I6ment de 20     construction dtant un
composite d'une matrice impermeable qui est en carbure de silicium ou en
nitrure de silicium et un renforcement de fibre a l'interleur et enduit par
ladite matrice, ledit renforcement etant en carbure de silicium, en
carbone, ou en carbure de silicium carbon6 sous la forme d'une structure
prdformde, le taux d'impuret4 dans ladite matrice dtant de 1 % ou momns en
polds, et dans lequel l'l6ment de construction est un tube de traitement,
une chemise pour un tube de traitement, une 25     palette, ou une nacelle,
ledit enduit etant appliqu6 par un proc~d6 de depositionflnfiltration en
phase vapeur chimique. 2. Usage selon la revendication 1, dans lequel
I6l6ment de construction comporte une paroi d'une dpaisseur d'au moins 1
mm. 30 3. Usage selon la revendication 2, dans lequel le taux d'impurete
dans ladite matrice est de 0,1 % en poids ou moins. 4. Usage selon l'une
quelconque des revendicatlons pr~c~dentes, dans loquel le taux d'impuretd
dans 35    ladite matrice est de 0,01 % ou moins en poids. 5. Usage selon
l'une quelconque des revendications prdcddentes, dans lequel l'epaisseur de
P16'4ment de construction est d'environ 1 mm a environ 3 mm et la totalitd
des impuret~s est constitude des J2         elements sodium, fer, vanadium,
cuivre, nickel, bore, chrome, calcium, et/ou magnesium. 40 6. Usage selon
la revendication 5, dans loquel le composite termin6 a un total d'impuretes
de 0,1 % ou moins en poids. 7. Usage selon la revendication 6, dans lequel
le composite termin6 a un total d'impuret~s d'environ 0,05 45     % ou
moins en poids. &  Usage pour un four de diffusion semi-conducteur d'une
combinaison d'6lments de construction comprenant un tube de traitement, une
palette d'une taille et d'une configuration qui va permettre a la palette
de traverser ledit tube de traitement, et au moins une nacelle pouvant 8tre
maintenue sur ladite 50     palette, dans lequel ledit tube de traitement
et/ou rev8tement par consequent, ladite palette et ladite nacelle sont tels
que d6finis dans l'une quelconque des revendications 1 a 7. 55 7    


