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such materials present particular problems in deal- ing with target
heating. Second, users call for high- This invention relates to the field
of sputter   er deposition rates, to increase productivity and oating, and
more particularly, to the design of the  film quality. To achieve such
rates requires equip- cathode and target assembly for much apparatus.  5
ment capable of operating at higher input power Sputtering is an important
technique for apply-  levels than are now seen in the art. And in addition,
ing thin films to substrate materials, such as wafers  there exists a trend
toward ever-larger substrates, utilized in manufacturing microelectronic
compo-    requiring cathodes and targets larger than those nents. The
process can best be envisioned as a       heretofore produced, creating
particular design series of steps, occurring in a low-pressure cham-   io
problems. ber into which a gas, typically argon, has been         These
factors, and particularly the latter two, introduced. A negative potential
is applied to a     require equipment that departs from conventional
cathode structure, establishing an electric field, and  designs in dealing
with target heating. Yet the art electrons from  the cathode collide with
argon       has offered few innovations aimed at dealing with atoms,
creating ions and exciting a glow discharge.  15  the problem of heat
buildup. Moreover, as detailed Accelerated by the cathode's negative
potential,     below, conventional designs inherently limit the the ions
travel parallel to the electric field lines and  ability of a target to
withstand the heat buildup of impact a target, composed of the coating
material,  sustained high-power operation. carried in the cathode
structure. The kinetic energy    GB-A-2161837 (Balzers) discloses a
sputtering of these ions is sufficiently high to dislodge some   20  target
for a sputter coating apparatus, the sputter- target surface atoms, which
then condense on the        ing target having an outer rim extending from a
substrate to form the film.                          back face to a front
face of said target. One technique used in the sputtering art has
GB-A-2161837 further discloses a sputtering been the employment of magnetic
fields to en-       target assembly for a sputter coating apparatus, the
hance the ion bombardment of the target. In such   25  assembly comprising
a sputtering target having an apparatus, referred to as magnetron
sputtering de-   outer rim extending from a back face to a front face
vices, magnetic means are disposed to induce a       of target and a target
holder having side walls relatively strong field in the vicinity of the
target  defining a central cavity for receiving the target, a face, with
the magnetic field lines oriented gen-   front face of said target holder
providing a surface erally perpendicular to those of the electric field.
30  complementary to said back face of said target. Electrons emitted from
the target face are influ-       It is a broad object of the present
invention to enced by the magnetic field so that their path of    provide a
sputtering target capable of sustained motion becomes curved, and in
effect, the mag-       high-power operation. netic field "traps" such
electrons in the vicinity of   A further object of the invention is the
provision the target. The effect of this action is to promote  35  of a
sputtering cathode assembly that effectively electron-argon collisions
close to the target face,  cools a target carried therein during high-power
maximizing the ion flux bombarding the target.       operation. Typical of
magnetron sputtering apparatus is the        Another object of the
invention is a sputtering device disclosed in U.S. Patent No. 4,472,259,
as-  target that employs controlled deformation to in- signed to the
assignee of the present invention.  40  sure effective cooling and
retention of sputtering From the perspective of the designer of sput-
face orientation. tering apparatus, an important consequence of the       A
still further object of the invention is the ion bombardment is target
heating. Ejection of a     provision of a sputtering cathode assembly that
target material atom is only one result of an ion    combines the functions
of a magnetic pole piece, a impacting the target surface, and the vast
propor-  45  target cooling means, and a mechanical stabilizer tion of
system input power appears finally as heat   for the target. in the target.
Thus, sputtering cathode systems are     According to a first aspect of the
present in- sensitive to design changes that call for increased  vention
there is provided a sputtering target for a input power, as increases in
effective power (power  sputter coating apparatus, the sputtering target
that, for example, increases the deposition rate)  50   having an outer rim
extending from a back face to entail increases in target heating.
a front face of said target, characterised in that; Emerging design
criteria specified by users of       the back face of said target has an
arch-like sputtering equipment call for power requirements     shape convex
with respect to the target body that exceed the capacities of conventional
appara-      and said outer rim  includes a plurality of tus. Several
factors combine to produce this situ-  55  ridges. ation. First, users
commonly specify relatively soft    According to a second aspect of the
present coating materials, such as gold, aluminum, or alu-  invention there
is provided a sputtering target as- minum alloys. As discussed in more
detail below,     sembly for a sputter coating apparatus, the assem- 



2    3                 EP 0 240 369 B1                    4 bly comprising:
permits a controlled deformation of the target under a sputtering target
having an outer rim extend-  expansive stresses imposed by heat buildup,
such ing from a back face to a front face of said target  that the target
will be urged into forceful, intimate and a target holder having side walls
defining a     contact with the cooled surfaces of the nest during central
cavity for receiving the target, a front face   5   operation. of said
target holder providing a surface com-       FIGURE 1 depicts in schematic
cross-section a plementary to said back face of said target charac-
typical sputtering cathode known in the art; terised in that;
FIGURE 2 is a cross-sectional side view of an said side walls are
positioned adjacent the       embodiment of the present invention; target
rim to form a restraining contact therewith  10  FIGURE 3 is a detail
cross-section of a portion when the target expands thereagainst, in use;
of an alternative embodiment of the invention. the target material between
the front face of     FIGURE 4 is a schematic cross-sectional repre- the
target and the back face of the target has an     sentation of another
alternative embodiment of arch-like shape arched into the cavity from the
the invention; restraining side walls of the target holder;   15
Understanding of the present invention will be and said side walls
restrain, in use, heat-in-  enhanced by a consideration of the prior art
and duced expansion of said target in a direction trans-  the limitations
inherent in conventional design. The verse to the axis of the assembly.
sputtering cathode shown in Fig. 1 is typical of The above-identified and
other objects are      apparatus known in the art. There, cathode assem-
achieved in an example of the present invention, a   20  bly 1 includes a
circular target 2, carried on a plate cathode and target assembly, that
includes a cath-  3 and surrounded by a side wall 4. A coolant ode body, a
target nest, a sputtering target, and  passage 5 formed in the side wall
provides for heat additional support structures. The cathode body
transfer during operation. A central retainer 6 holds may be formed of a
strong ferromagnetic material   the target in position within the assembly.
formed for enclosing and stablizing the nest and   25  A newly-installed
target rests within the cath- target. Cathode body side walls include means
for  ode body as depicted -- with the target bottom flat partially
enclosing cooling passages, and the side  against the plate, and with some
clearance (usually wall also may serve as a magnetic pole piece.      on
the order of a few thousandths of an inch (1 A target nest, composed of
heat-conductive     inch = 25,4 mm)) between the target outer rim 8
material, is received within a well in the cathode   30  and the interior
of the side wall. During operation, body. The outer periphery of the nest
and the      the target temperature rises, creating expansive central area
of its back side include means for    forces, as shown by arrows A. The
target then partially enclosing coolant passages, the former in  expands,
coming into contact with the cooled sur- registration with cathode body
enclosing means, to  face of the side wall. The plate 3 also offers a path
form coolant channels at the interface between the  35  for heat transfer,
albeit a limited one, given the lack nest and the body, and other channels
in the next  of forceful, intimate contact with a cooling surface. central
area each of which is in fluid communica-      For a relatively small
cathode assembly, op- tion with coolant inlet and outlet means.
erated at relatively low power, the arrangement The additional support
structures include mag-  shown may provide sufficient cooling. It has been
net means, a cap, formed of rigid, nonferromag-   40  found, however, that
this configuration proves defi- netic material, and cooling means.
cient for larger, higher-power designs. In such a A target, composed of
coating material, is simi-  situation, especially when employing a target
larly received within a central cavity in the face of  formed of relatively
soft material, such as gold or the the nest. The inner periphery of the
nest and  aluminum, the cooling means of the prior art does the outer rim
of the target carry cooling means, in  45  not conduct away sufficient heat
to prevent addi- the form of intermeshing projections and recesses.  tional
heat buildup within the target. Also, the size In a preferred embodiment,
these means are in the  of the target becomes an important factor, as heat
form  of a helical thread extending the vertical   generated in the central
portion of the target must length of the nest inner periphery. The back
face of  travel to the target edge to be removed by the the target and the
front face of the nest form   50  coolant. complementary surfaces, with the
target back face      Under such conditions, additional heat imposes having
a convex, arch-like shape, formed as either  additional expansive stresses;
constrained at the a convex curved surface or as two surfaces whose   outer
periphery and the back face, and also con- intersection encloses an obtuse
angle, the apex of  strained at the center by the retainer, the target 



which projects outward from the target back face.  55  expands in the
direction of front face 7, buckling In one embodiment, one surface is
planar, gen-     the target toward the shape shown by dotted line erally
normal to the cathode assembly axis, and    11. Of course, as soon as the
target buckles, the the other is conical. The target back face thus    back
face loses contact with plate 3, heat transfer 3    5                 EP 0
240 369 B1                     6 through that path drops toward zero, and
expansive  and the term "back" to the opposite direction. forces against
the cooled wall 4 are reduced (as       The support structures associated
with the the target outer rim displaces in response to the  cathode
assembly constitute several distinct ele- rget distortion), exacerbating
target heat buildup.  ments. A cap 22 forms the extreme back of the In an
extreme situation, the target temperature   5   assembly, and is formed of
a rigid, non-magnetic could exceed its melting point, leading to the loss
material, such as a strong aluminum alloy. This of both the target and the
material being coated, at  element provides structural strength to the
assem- substantial cost.                                  bly without
affecting the magnetic field described Moreover, the damage to the target
is perma-    below. Magnet means 38 are carried in a suitable nent. Given a
relatively soft target material and   10  cavity in the cap, and in the
embodiment shown is high temperature, the target expansion takes the   a
relatively flat, annular permanent magnet as form of plastic, not elastic,
flow. That is, the target  known in the art. A central coolant passage
cover does not return to its original shape but cools in the  19, formed as
a relatively thin annular member of form it has assumed during operation.
One would    non-magnetic material, lies at the forward face of expect that
subsequent operational cycles would  15  the magnet means, coaxial with the
cap. Conduits only continue to extend the damage, and that ex-   30 and 32,
received into opposite sides of the cap pectatiom has been confirmed. Thus,
it has been    circumference, form side coolant inlet and outlet found that
conventional designs do not permit op-  means, respectively, and similar
conduits 34 and eration at the cathode sizes and power require-    36,
received into circularly opposing points toward ments imposed by emerging
design criteria.    20  the center of the cap, form center coolant inlet
and Most important, these limitations are inherent in  outlet means,
respectively. Operation of the coolant existing designs. Side wall cooling
imposes clear  system is explained in more detail below. limitations as
target size increases, because heat at  The cathode body 23 is a generally
hollow the center of the target cannot be extracted effi-  cylindrical
structure affixed to the outer periphery ciently. Further, extant designs
practically assure  25  of the cap's front face, with side walls 28
extending some degree of target distortion. If, as shown in  outward from
the cap and defining a central well. Fig. 1, the target is constrained in
three directions,  The cathode body is made up of a strong, fer- it will
respond as discussed above. If, as in some  romagnetic material, such as
stainless steel, and prior art designs, the center of the target is not
plays a part in the cathode magnetic field. As restrained, the center will
droop, progressively dis-  30  known in the art, proper shaping of the
cathode torting the target shape on successive cycles. If the  field is
critical to controlling the erosion of coating target is not restrained at
the outer rim, that portion  material from the target. The cathode body in-
of the target will droop, similarly distorting the  cludes lips 29,
extending over the nest to the target shape. Whatever configuration the
prior art  vicinity of the target. As the cathode body is a employs, it
cannot escape the consequences of the   35  ferromagnetic material, the
cathode body acts as a increased heat buildup imposed by larger target
pole piece, with the lips concentrating the magnetic sizes and increased
power requirements.            field lines to insure the optimum
relationship be- The present invention solves the problem of     tween the
field and the target. high power operation. Fig. 2 shows an embodiment
Target nest 24 is received into the central well of the invention, in which
the cathode assembly 20   40  of the cathode body, and takes the form of a
includes support structures, a cathode body 23, a  relatively flat, hollow
cylinder with a closed back 25 cathode nest 24 and a target 26. The
assembly as   and side walls 27 defining a central cavity. The shown is
generally cylindrical in form, adapted for  back face of the nest conforms
to the cathode the coating of circular substrates such as wafers  body and
support structures, with portions in en- used in the manufacture of
microelectronic compo-  45  gagement with the cap, the magnet means, and
the nents. Those in the art will understand that other  retaining plate.
Lips 29 at the forward end of the substrate forms will require alteration
of the shape  cathode body side walls retain the nest in position of the
cathode assembly to provide an appropriate  within the well. To support the
central portion of the pattern of coating material atoms, and the present
nest during operation (at which time the back of the invention can be
adapted readily to such circum-   50  nest is subjected to atmospheric
pressure and the 



stances.                                           front face is subjected
to the low pressures within The cathode assembly of the present invention
the sputtering chamber), screw 39, extending fron- can be positioned as
desired within a sputtering   tward from the back face of the cap, engages
stud chamber, with the target sputtering face oriented  47 in the nest to
maintain the nest in position. Stud downward, upward, or horizontally. For
the purpose  55  47 may be composed of a ferromagnetic material of
reference, the term,"front" will hereinafter refer  to form a pole piece to
cooperate with the cathode to the direction of the ion flux (the direction
gen-  body and the magnet means in shaping the mag- erally from the cathode
assembly to the substrate),  netic field. 4    7                 EP 0 240
369 B1                     8 The nest, the cathode body and several ele-
that the contact surface to between the target and ments of the support
structure cooperate to form   the retainer is sloped, so that the end of
the re- an efficient cooling system. Preferably, the nest is  tainer
bearing against the nest has a smaller diam- formed of a highly
heat-conductive material, such   eter than does the opposite (forward) end.
This as copper, to assist in heat transfer. Also, the   5   profile eases,
the separation of the retainer from embodiment shown provides two coolant
systems,     the target, inasmuch as the target inner rim tends instead of
relying on a single cooling passage in  to shrink inward, as explained
below, and to press the side wall, as taught by the prior art. First, a
side  against the retainer. wall coolant system  is provided. Ribs 42 are
The target outer rim and the nest inner wall formed in the outer periphery
of the nest side wall,  10  incorporate additional cooling means, in the
form of and when the nest side wall engages the inner side  intermeshing
projections and recesses. The gen- wall of the cathode body, the ribs and
the cathode  eral object of such means is to increase the sur- body side
wall define passages 44 around the       face area of contact between the
nest and the outer circumference of the nest, several such- pas-  target,
to promote heat flow from the target to the sages being in fluid
communication with side cool-  15  nest. It is recognized that if the size
and configura- ant inlet 30 and outlet 32. Vertical slots (not shown)  tion
of the projections and recesses is similar, as formed in the nest side wall
connect the passages,  would be the case in a design selected to maxi-
permitting a flow of coolant around the periphery of  mize the contact
area, the terms "projection" and the nest. A second coolant system  serves
the       "recess" become arbitrary. Therefore, for reference central
portion of the nest. There, circular ribs 45   20  purposes, those portions
of this cooling means are formed in the central area of the nest back
formed in the surface of the nest inner wall will be face, and, in
engagement with the central coolant  designated "projections", and those
formed in the cover plate 19, central coolant passages 46 are    outer rim
of the target "recesses", regardless of defined. Several such passages are
in fluid com-  the actual dimensions of the particular elements munication
with central coolant inlet 34 and outlet  25  chosen. It will be understood
that designs wherein 36, and slots (not shown) interconnect the pas-    the
elements formed in the target outer rim extend sages to permit a flow of
coolant at the center of  beyond the surface of same, and the elements the
nest.                                          formed in the nest inner
wall extend into the sur- Those in the art will understand that the cooling
face of game; such designs fall within the terms means discussed above can
be modified in various   30  employed herein. ways. For example, the dual
cooling means dis-         Preferably, the target rim cooling means is a
closed could be combined into a single system      helical thread 50,
complementarily formed in the serving both the side wall and the central
area of  target outer rim and the nest inner wall and extend- the nest.
Alternatively, a design could incorporate a  ing the entire vertical length
of the wall. This struc- sufficient thickness of heat-conductive material,
35  ture permits the target to be screwed into the nest, such as copper, in
the nest so that additional     offering additional structural stability.
To account cooling means for the central portion of the nest  for the
expansion and contraction of the target were unnecessary. Thus, no matter
what the         during operation and cooling cycles, the thread means
employed, a surface effective to provide     should have sufficient depth
to prevent the target significant cooling to the target will be a "cooling"
40  outer rim from disengaging from the thread during surface as that term
is used herein, whether or not  cooling. It has been found that threads of
a coarser that surface is directly "cooled".                 pitch than
about 20 threads per inch serve to retain Sputtering target 26 is received
within the cen-  the target in position. Such dimensions provide tral
cavity of the nest, and preferably is an annular  about 70-75% greater
contact surface than does disk having a central aperture 53. The front  45
the conventional flat vertical side wall. (sputtering) face of the target
preferably forms a     Those skilled in the art will appreciate that 



frusto-conical depression, but any target profile  alternative
configurations of this target/nest cooling known in the art can be
employed, as is most       means can be effective. For example, a
rectangular suitable for a particular cathode configuration. Re-  cathode
assembly could employ the present inven- tainer 54 fits into the target
central aperture, at-  50  tion, using fins formed in the nest and received
by tached to the nest by screws 56 or other suitable  conforming recesses
in the target, or vice versa. means, and this retainer forms a means for
re-         The back face of the sputtering target and the straining
heat-induced expansion of the sputtering  front face of the nest central
cavity form com- target, as explained hereafter. -A retainer shroud
plementary surfaces, convex with respect to the 58, attached to the upper
surface of the retainer  55  target. Preferably, the target back face
includes two and extending over the retainer screws, prevents   surfaces,
as illustrated in Fig. 2: a planar surface accumulation of coating material
on same, facilitat-  62, generally normal to the axis of the target, and a
ing the removal of the target. It should be noticed  conical surface 64
sloping from the back of the 5    9                 EP0240369B1
10 target toward the front. These surfaces intersect to  in these passages.
At the same time, the slope of enclose an obtuse angle, the apex of which
pro-     surface 60 also urges the target back face into iects away from
the target, back face. An alter-     contact with the nest, further
assisting the coolant ative approach, shown in Fig. 3, would form the
process. It can be expected that the combination of target back face as a
curved surface 66, convex to    5   controlled deformation, means for
restraining trans- the target. It will become clear that any combina-
verse expansive motion and additional cooling sur- tion of surfaces having
an arch-like shape, convex    faces adequately will cool targets up to 11
inches to the target, will produce the advantages of the    diameter,
operating at power inputs up to 30 kW. invention, so that within the
criterion that the face  These specifications compare very favorably with
be convex, those in the art can elect to form the   10  typical prior art
devices, which generally are limited back face as a combination of planar,
conical,      to diameters of 5-9 inches and power inputs of 5- curved, or
other suitable surfaces, as desired.      12 kW. Advantages of the
invention emerge from a            It should be noted that the helical
thread 50 consideration of the operation of a cathode assem-   provides an
additional advantage during target bly constructed according to the
principles outlined  15  cooling after operation. As described above,
target herein. A new sputtering target fits loosely within  heating results
in an increase in the inner diameter the nest, with a clearance of several
thousandths of  of the target, followed, by a shrinking of that diam- an
inch between the target outer rim and the nest    eter. Post-operational
cooling of the target, how- inner side wall 48, as well as between the
target    ever, does not result in the outer rim returning to nner rim and
the retainer 54. Further, the target  20  its original diameter; rather, a
greater contraction back face 62, 64 generally bears against the front
occurs at the target outer rim's forward edge, re- face of the nest central
well, but the contact is   sulting in a pattern of contractive forces that
would neither forceful nor intimate. When operation is    tend to rotate
the outer rim of the sputtering target commenced, the target temperature
rises, and the     inward, about a point in contact with the inner rim.
target begins to expand. Initially, the outer rim of  25   Given
conventional retaining means for the target the target moves outward, and
the inner rim also     edge, the target would droop at its periphery, that
increases in diameter. After the outer rim makes     shape being
accentuated over repeated cycles as contact with the nest side wall,
however, the target  the friction between the target outer rim and the
inner rim  reverses direction and contracts, and     nest prevented the
target from expanding into con- continued expansion results in the inner
rim even-   30  tact with the nest front face. In the present inven- tually
making contact with the retainer along sur-  tion, however, the helical
thread holds the target in face 60. Thus, the nest side wall constitutes a
first  position between cycles, and the slopes of individ- point at which
expansive motion transverse to the    ual threads provide a ramping action
as the target cathode assembly axis is restrained, and the re-     expands
upon renewed operation, urging the target tainer constitutes a second point
at which expan-   35  toward its original orientation and allowing the con-
sive transverse motion is restrained.                trolled deformation
again to place the target into At this point the target is being cooled
primarily  cooling contact with the nest. through the side walls, assisted
by the nest/target     An additional advantage of the present inven-
cooling means 50. Also, some cooling exists at the  tion can be seen in
comparing the targets of the inner rim/retainer contact surface 60. High
power  40   prior art and the invention. The forward-sloping operation,
however, continues to add heat to the     profile of the target back face
permits a reduced target, giving rise to additional expansive forces as
volume for the target of the present invention, 



shown by arrows B in Fig. 2. Inasmuch as the         whether the design of
Fig. 2 or Fig. 3 is consid- target is restrained from  moving in a
direction     ered. Given that targets generally are composed of transverse
to the assembly axis (horizontally in Fig.  45  very pure materials and
often of precious metals, 2), the target is placed in compression,
generating  this savings in volume will be significant. Further, stresses
normal to the plane of the target, as      this reduction in material will
not affect perfor- shown by arrows C. In the prior art design, the
mance, as the central portion of the target gen- planar form of the target
back face resulted in the  erally is not eroded during sputtering, but is
either target's buckling, but the present invention's con-   50   discarded
or recycled. vex, arch-like design promotes controlled deforma-      An
alternative cathode assembly design 100 is tion, in the direction of the
nest front face. Thus,  schematically shown in Fig. 4. As seen, that as-
the back face of the target undergoes a controlled   sembly is generally
formed in a rectangular con- plastic deformation toward a cooling surface,
com-   figuration, with sputtering target 102 being also ing into intimate,
forceful contact with same. Unlike   55  rectangular, having a front face
104 including two the prior art, however, that surface is cooled by
backwardly sloping portions 106, 108, defining an passages 46, and the
forceful contact promotes       arch-like shape. Target sides 110, 111 are
re- heat transfer from the target to the coolant flowing  strained from
transverse expansive motion trans- 6    11                 EP 0240 369 B1
12 verse to the target axis by two side walls 112, 113,  4. A sputtering
target assembly for a sputter coat- and the relatively flat target back
face 114 fits      ing apparatus, the assembly comprising: loosely against
back wall 116. The side walls and          a sputtering target having an
outer rim and the back wall are cooled by appropriate means       extending
from a back face to a front face of (not shown,), and the target sides/side
wall inter-   5  said target and a target holder having side faces can be
provided with imtermeshing recesses        walls defining a central cavity
for receiving the and projections to provide additional cooling.
target, a front face of said target holder provid- During operation, this
embodiment expands           ing a surface complementary to said back face
sideways, as shown by arrows D until the target         of said target
characterised in that; sides make contact with and are restrained by the
10     said side walls are positioned adjacent the respective side walls.
Continued heat accumulation     target rim to form a restraining contact
there- results in the target undergoing plastic deformation,   with when
the target expands thereagainst, in the direction of which is preselected
by the shap-      use; ing of the target front face, toward the back wall,
as     the front face and/or the back face of the shown by arrow E. The
back face is thus placed in  15   target have/has an arch-like shape arched
into intimate, forceful contact with that wall, facilitating  the cavity;
cooling therefrom. Thus, this cathode assembly             and said side
walls restrain, in use, heat- responds to high heating levels in the same
con-        induced expansion of said target in a direction trolled manner
as does the circular embodiment          transverse to the axis of the
assembly. shown in Fig. 2.                               20 As will be
apparent to those in the art, various  5. An assembly according to Claim 4
wherein modifications and alterations can be made to the        each of
said outer rim of said target and the invention in adapting it to
particular sputtering sys-  inner periphery of said side walls of said
target tems. For example, the shape of the target sputter-     holder have,
respectively, a first and a second ing surface may be chosen from among a
number  25       plurality of ridges which mutually intermesh. of
alternatives, based upon the cathode and mag- net configurations.
Similarly, the projection/recess  6. An assembly according to Claims 4 or 5
cooling means in the target and nest can be imple-      wherein said back
face of the target has an mented in a number of forms such as vertically
arch-like shape convex with respect to the disposed fins or the like. These
and other modifica-  30  target body. tions can be made within the scope of
the inven- tion, which is defined solely by the claims appen-  7. An
assembly according to Claim 5 wherein ded hereto.
said sputtering target is disk-shaped and said pluralities of ridges are
formed as helical Claims                                         35
threads. 1. A sputtering target for a sputter coating ap-    8.  An
assembly according to Claims 6 or 7 paratus, the sputtering target having
an outer      wherein said sputtering target is disk-shaped rim extending
from a back face to a front face       and said back face includes a planar
portion 



of said target, characterised in that;     40       and a conical portion,
said portions intersecting the back face of said target has an arch-
to enclose an obtuse angle whose apex pro- like shape convex with respect
to the target        jects away from the body of said target. body; and
said outer rim includes a plurality of   PatentansprU che ridges.
45 1. Sputtertarget far einen Sputter-Beschichtungs- 2. The sputtering
target of Claim 1 wherein said        apparat, mit einem Aulenrand, der
sich von sputtering target is disk-shaped and its back       einer hinteren
Fl~che zu einer vorderen FlAche face includes a planar portion and a
conical        des Targets erstreckt, dadurch gekennzelch- portion, said
portions intersecting to enclose an   5o  net, daS die hintere FlAche des
Targets eine obtuse angle whose apex projects away from          mit Bezug
auf dessen Kdrper konvexe, bogen- the body of said target.
artige Form hat und der AuBenrand eine Viel- zahl v6onRipjien aufweist. 3.
A sputtering target according to Claims 1 or 2 wherein said target is
disk-shaped and said  55  2. Sputtertarget nach Anspruch 1, dadurch ge-
plurality of ridges are formed as helical           kennzeichnet, daB es
scheibenfdrmig ist und threads.
seine hintere Fl~che einen ebenen Bereich und einen konischen Bereich
aufweist, wobei 7    11                EP 0 240 369B1
12 verse to the target axis by two side walls 112, 113,  4. A sputtering
target assembly for a sputter coat- and the relatively flat target back
face 114 fits      ing apparatus, the assembly comprising: loosely against
back wall 116. The side walls and          a sputtering target having an
outer rim ; and the back wall are cooled by appropriate means     extending
from a back face to a front face of (not shown,), and the target sides/side
wall inter-   5  said target and a target holder having side faces can be
provided with imtermeshing recesses       walls defining a central cavity
for receiving the and projections to provide additional cooling.
target, a front face of said target holder provid- During operation, this
embodiment expands           ing a surface complementary to said back face
sideways, as shown by arrows D until the target        of said target
characterised in that; sides make contact with and are restrained by the
10    said side walls are positioned adjacent the respective side walls.
Continued heat accumulation     target rim to form a restraining contact
there- results in the target undergoing plastic deformation,  with when the
target expands thereagainst, in the direction of which is preselected by
the shap-     use; ing of the target front face, toward the back wall, as
the front face and/or the back face of the shown by arrow E. The back face
is thus placed in  is  target have/has an arch-like shape arched into
intimate, forceful contact with that wall, facilitating  the cavity;
cooling therefrom. Thus, this cathode assembly             and said side
walls restrain, in use, heat- responds to high heating levels in the same
con-       induced expansion of said target in a direction trolled manner
as does the circular embodiment         transverse to the axis of the
assembly. shown in Fig. 2.                              20 As will be
apparent to those in the art, various  5. An assembly according to Claim 4
wherein modifications and alterations can be made to the       each of said
outer rim of said target and the invention in adapting it to particular
sputtering sys-  inner periphery of said side walls of said target tems.
For example, the shape of the target sputter-    holder have, respectively,
a first and a second ing surface may be chosen from among a number  26
plurality of ridges which mutually intermesh. of alternatives, based upon
the cathode and mag- net configurations. Similarly, the projection/recess
6. An assembly according to Claims 4 or 5 cooling means in the target and
nest can be imple-     wherein said back face of the target has an mented
in a number of forms such as vertically         arch-like shape convex with
respect to the disposed fins or the like. These and other modifica-  30
target body. tions can be made within the scope of the inven- tion, which
is defined solely by the claims appen-  7. An assembly according to Claim 5
wherein ded hereto.                                            said
sputtering target is disk-shaped and said pluralities of ridges are formed
as helical Claims                                        35       threads. 



1. A sputtering target for a sputter coating ap-   8.  An assembly
according to Claims 6 or 7 paratus, the sputtering target having an outer
wherein said sputtering target is disk-shaped rim extending from a back
face to a front face     and said back face includes a planar portion of
said target, characterised in that;     40      and a conical portion, said
portions intersecting the back face of said target has an arch-       to
enclose an obtuse angle whose apex pro- like shape convex with respect to
the target       jects away from the body of said target. body; and said
outer rim includes a plurality of  PatentansprUche ridges.
45 1. Sputtertarget fUr einen Sputter-Beschichtungs- 2. The sputtering
target of Claim 1 wherein said       apparat, mit elnem AuBenrand, der sich
von sputtering target is disk-shaped and its back      einer hinteren
FlAche zu einer vorderen FlAche face includes a planar portion and a
conical       des Targets erstreckt, dadurch gekennzelch- portion, said
portions intersecting to enclose an   s0  net, dag die hintere FlAche des
Targets eine obtuse angle whose apex projects away from         mit Bezug
auf dessen Kdrper konvexe, bogen- the body of said target.
artige Form hat und der AuBenrand eine Viel- zahl von Rippen aufweist. 3. A
sputtering target according to Claims 1 or 2 wherein said target is
disk-shaped and said  5s  2. Sputtertarget nach Anspruch 1, dadurch ge-
plurality of ridges are formed as helical          kennzelchnet, daB es
scheibenf8rmig ist und threads.
seine hintere Fl~che einen ebenen Bereich und einen konischen Bereich
aufweist, wobei 7    13                EP 0 240 369 B1
14 diese Bereiche an der Schnittstelle einen       Revendicatfons stumpfen
Winkel einschlieBen, dessen Spitze vom Korper des Targets vorspringt.
1. Cible de pulv~risation pour appareil de revete- ment par pulverisation,
la cible de pulverisa- 9. Sputtertarget nach Anspruch 1 oder 2, da-   5
tUon, poss6dant une bordure exteme s etendant durch gekennzelchnet, daB es
scheibenftr-          d'une face arriere & une face frontale de ladite mig
ist und die Vielzahl der Rippen schrauben-     cible, caracterisee en ce
quo formige Gewindegfnge bilden.                           Ia face arriere
de ladite cible possede une forme arguee, convexe par rapport au corps de
4. Sputtertarget-Anordnung fOr oenen Sputter-Be-  tO   la cible,
schichtungsapparat, mit einem  Sputtertarget           et la bordure
externe comprend plusieurs mit einem AuBenrand, der sich von einer hinte-
nervures. ren zu einer vorderen Flche des Targets er- streckt, und einem
Targethalter, dessen Sei-    2. Cible de pulverisation selon la
revendication 1, tenwande einen zentralen Hohiraum zur Auf-  15     dans
laquelle la cible de pulverisation est en nahme des Targets begrenzen und
dessen             forme de disque et sa face arribre comprend vordere
Flache eine zur hinteren Flache des        une partie plane et une partie
conique, lesdites Targets komplementare Flache bildet, da-
parties s'intersectant pour definir un angle in- durch gekennzelchnet, daB
die Seitenwinde          teme obtus dont le sommet est on saillie par an
dem Rand des Targets anliegen, um damit  20     rapport au corps de ladite
cible. eine RUckhalteanlage zu bilden, wenn sich das Target bei Gebrauch
dagegen ausdehnt, daB       3. Cible de pulverisation selon la
revendication 1 die vordere Fliche und/oder die hintere Flache     ou 2,
dans laquelle la cible est en forme de des Targets eine bogenartige, sich
in don          disque et les nervures sont formees sous la Hohiraum
w6lbende Form haben/hat, und daB   25     forme de filets helicoTdaux. die
Seitenwande bei Gebrauch eine durch Er- warmung verursachte Ausdehnung des
Targets      4. Systeme de cible de pulverisation pour un in Richtung quer
zur Achse der Anordnung           appareil de rev~tement par pulv6risation,
le begrenzen.                                         systeme comprenant:
30          une cible de pulv~risation possedant une 5. Anordnung nach
Anspruch 4, dadurch go-              bordure exteme s'etendant d'une face
arriere & kennzelchnet, daB sowohl der AuBenrand des         une face
frontale de ladite cible et un porte- 



Targets als auch die innere Umfangsfliche der      cible poss6dant des
parois laterales definissant Seitenwande des Targethalters jeweils eine
une cavit6 centrale pour recevoir la cible, une Vielzahl von Rippen haben,
die gegenseitig in  35  face frontale du porte-cible fournissant une
Eingriff sind.                                     surface complementaire I
la face arriere de ladite cible, caracterise en ce quo 6. Anordnung nach
Anspruch 4 odor 5, dadurch              lesdites parois lat6rales sont
dispos6es gekennzelchnet, daB die hintere Flache des         pres de la
bordure de la cible pour former Targets eine bogenartige Form hat, die mit
40     avec elle un contact de maintien lorsque la Bezug auf den
Targetkorper konvex ist.             cible se dilate contre elles, en
utilisation; la face frontale et/ou la face arribre de la 7. Anordnung nach
Anspruch 5, dadurch go-              cible ont une forme arquee, courbee
vers la kennzelchnet, daB das Sputtertarget schei-         cavite;
benformig ist und die jeweilige Vielzahl der  45       et lesdites parois
limitent, en utilisation, la Rippen schraubenformige Gewindeginge bil-
dilatation de la cible induite par la chaleur, det.
dans une direction perpendiculaire A I'axe du systbme. 8 Anordnung nach
Anspruch 6 oder 7, dadurch gekennzelchnet, daB das Sputtertarget schei-  5o
5. Systeme selon la revendication 4, dans lequal benformig ist und die
hintere Flache einen         la bordure externe de ladite cible et la
p6riphe- ebenen Bereich und einen konischen Bereich         rie intemne
desdites parols laterales dudit porte- aufweist, wobel diese Bereiche an
der Schnitt-     cible possbdent respectivement une premibre stelle einen
stumpfen Winkel einschlieBen,         et une seconde pluralite de nervures
qui s'in- dessen Spitze vom Korper des Targets vor-  5s      terpenbtrent.
springt. 6. Systeme selon la revendication 4 ou 5. dans lequel la face
arribre de la cible a une forme 8    15                EP0240369B1
16 arqude convexe par rapport au corps de la cible. *     c 7. Systbme
selon la revendication 5, dans lequel la cible de pulverisation est en
forme de dis-   6 que et les nervures sont formees sous la forme de filets
helicoTdaux. 8  Systbme selon la revendication 6 ou 7, dans loquel la cible
de pulv~risation est en forme de   to disque et la face arribre comprend
une partie plane et une partie conique, ces parties s'inter- sectant pour
former un angle obtus dont le sommet est en saillie, par rapport au corps
de ladite cible.                              15 20 25 30 35 40 45 50 56 9


