
DESCRIPTION  SPUTTERING TARGET, SPUTTERING
TARGET-BACKING PLATE ASSEMBLY AND DEPOSITION SYSTEM  5
TECHNICAL FIELD The present invention relates to a
sputtering target, a sputtering  target-backing plate
assembly and a deposition system capable of providing
an  1o inexpensive sputtering device by allowing for
the power supply design of a sputtering device as a
result of inhibiting changes in the voltage or current
caused by the  consumption of target during
sputtering. BACKGROUND ART  15 In recent years, self
sputtering or high power sputtering for forming a
uniform  film on a via hole or a contact hole with a
large aspect ratio pursuant to the  miniaturization of
wiring rules is becoming mainstream. Normally, since
the circuit  impedance will change pursuant to the
target consumption in sputtering, maintenance 20 of a
uniform film thickness distribution and deposition
rate throughout the entire  lifespan of the target is
sought by controlling the electrical energy to be
constant.  Nevertheless, with the self sputtering and
high power sputtering performed today, since changes
in the current and voltage throughout the lifespan of
the target  are significant and a power source with an
extremely large capacity is required, there  25 is a
problem in that the deposition system would become
extremely costly. Conventionally, for instance, Patent
Document 1 and Patent Document 2  1 describe methods
of processing the surface shape of the target in order
to improve  the film thickness distribution or reduce
particles. 



Nevertheless, very few reports refer to the fact that
changes in the current and  voltage of the sputtering
device can be controlled with the surface area of the
target.  5 In addition, the current status is that
there is no report that refers to the influence on
the quantitative surface area. [Patent Document 1]
Japanese Patent Laid-Open Publication No. S62-37369
[Patent Document 2] Japanese Patent Laid-Open
Publication No. 2004-84007  10 DISCLOSURE OF THE
INVENTION Thus, an object of the present invention is
to provide a sputtering target, a  sputtering
target-backing plate assembly, and a deposition system
employing such a  15 sputtering target and sputtering
target-backing plate assembly enabling the use of an
inexpensive, small-capacity power supply unit by
inhibiting the electrical fluctuation in  a sputtering
circuit throughout the entire lifespan of the target
by self sputtering or high  power sputtering. In order
to achieve the foregoing object, after intense study
regarding the  20 influence of change in shape of a
planar target on the change of electrical circuit
characteristics, the present inventors discovered that
it is possible to minimize the  impedance change of a
cathode circuit by adequately enlarging the surface
area of a  target. Meanwhile, it has also been
discovered that the enlargement of the surface  area
will cause the uniformity of the sputtered film to
change, and the uniformity will  25 become inferior if
the surface area is excessively enlarged. Further,
under deposition conditions where the sputtering power
is relatively  2 high, heat stress will be
concentrated on the concave portions and cause the
target to  deform, in addition to causing abnormal
uniformity and generation of shields and  arcing.
Nevertheless, it has been discovered that these
drawbacks can be  



overcome by thickening the backing plate (BP)
thickness of the concave portions. 5 Based on the
above, the present invention provides: 1) A planar
sputtering target on which an erosion portion and a
non-erosion  portion are formed, and the surface area
thereof exceeds 100% but is less than 125%  of the
surface area when the target is assumed to be planar;
2) A planar sputtering target on which an erosion
portion and a non-erosion  1o portion are formed
comprising one or more concave portions on the target
surface  region, and the surface area thereof exceeds
100% but is less than 125% of the  surface area when
the target is assumed to be flat; 3) The sputtering
target according to paragraph 2) above, wherein the
concave  portions formed on the target surface region
are one or more annular concave  15 portions; 4) The
sputtering target according to paragraph 2) or
paragraph 3) above,  wherein the concave portions are
formed on a target surface region where erosion is
relatively moderate; 5) The sputtering target
according to any one of paragraphs 2) to 4) above,  20
wherein the shape of the concave portions is a groove
having a V-shaped, circular or  rectangular cross
section; 6) An assembly of a planar target on which an
erosion portion and a non-erosion  portion are formed
and a backing plate, wherein the sputtering
target-backing plate  assembly comprises one or more
concave portions on a target surface region, the 25
surface area thereof exceeds 100% but is less than
125% of the surface area when  the target is assumed
to be flat, and the plate thickness of the backing
plate at a  3 position corresponding to the concave
portions of the target surface is thicker than the
other portions; 



7) The sputtering target-backing plate assembly
according to paragraph 6)  above, wherein the concave
portions formed on the target surface region are one
or  5 more annular concave portions. 8) The sputtering
target-backing plate assembly according to paragraph
6) or  paragraph 7) above, wherein the concave
portions are formed on a target surface  region where
erosion is relatively moderate; 9) The sputtering
target-backing plate assembly according to any one of
10 paragraphs 6) to 8) above, wherein the shape of the
concave portions is a groove  having a V-shaped,
circular or rectangular cross section; 10) A
deposition system employing the sputtering target
according to any one of  paragraphs 1) to 5) above;
and 11) A deposition system employing the sputtering
target-backing plate assembly  15 according to any one
of paragraphs 6) to 9) above. The present invention
yields a superior effect of being able to minimize the
impedance change of a cathode circuit by adequately
enlarging the surface area of a  target. Meanwhile,
since the enlargement of the surface area will cause
the  20 uniformity of the sputtered film to change,
and the uniformity will become inferior if the
surface area is excessively enlarged, an appropriate
surface area is required. The  present invention is
able to optimally adjust such surface area. Further,
under deposition conditions where the sputtering power
is relatively  high, heat stress will be concentrated
on the concave portions and cause the target to  25
deform, in addition to causing abnormal uniformity and
generation of shields and arcing. Nevertheless, these
drawbacks can be overcome by thickening the plate  4
thickness of the backing plate (BP) of the
corresponding concave portions of the  



target. BRIEF DESCRIPTION OF THE DRAWINGS  5 Fig. 1 A
and B are cross sections explaining the shape of the
grooved target of  the present invention; wherein Fig.
1A is a cross section diagram of a target with a
V-shaped groove, and Fig. 1 B is a cross section
diagram of the assembly of this target  and a backing
plate with a varied thickness. 10 BEST MODE FOR
CARRYING OUT THE INVENTION A self sputtering method is
known as the latest sputtering method. This self
sputtering method utilizes the phenomenon where the
sputtered particles are ionized,  and the ionized
particles are used to sputter the target once again.
In other words, 15 with the self sputtering method,
atoms sputtered from the target are ionized in
addition  to the Ar ions, and these ions are used to
perform sputtering. In sputtering devices of recent
years, normally, when sputtering is performed  to the
target while maintaining a constant power of several
ten kwh, the voltage and  current will change in
accordance with such sputtering. 20 With respect to
voltage, it is necessary to provide a power source
capable of  supporting a voltage change of several
hundred V in certain cases from 500V or  higher
throughout the target life, and the cost for the power
supply unit in the device  cannot be neglected.
Although a target to be used in sputtering is normally
a planar target with a flat  25 surface, it is
considered that a voltage change occurs because
irregularities will arise  on the target surface as
the target consume. 5 As a result of intense study
regarding the causal association between the  



changing behavior of voltage pursuant to the target
consumption and the shape of  irregularities formed
based on such target consumption, it has been
discovered that  the change in the target surface area
is related to the change of voltage. To express 5 this
qualitatively, it has been discovered that smaller the
change of surface area,  smaller the change of
voltage. Nevertheless, there are various
characteristics of irregularities formed on the
target by the magnet, and, since the shape changes
throughout the lifespan of the  target, it is
difficult to comprehend the qualitative relationship.
Thus, upon preparing 1o a target having a surface
shape assuming a certain degree of sputtered
irregularities  and examining the relationship not
with the absolute value of the voltage, but by
focusing on the amount of voltage change, it has been
discovered that a target having  a shape where the
surface area thereof is less than 125% with a planar
target as the  reference shows a small voltage change.
Simultaneously, it has also been 15 discovered that
the more the target surface area is enlarged, the
change of uniformity  throughout the lifespan of the
target will increase. In other words, it has been
discovered that a planar sputtering target having  an
erosion portion and a non-erosion, and where the
surface area thereof exceeds  100% but is less than
125% of the surface area when the target is flat
(assumed to be 20 flat) shows a small voltage change,
and the change of uniformity could also be kept
within a tolerable level The surface area can be
increased by forming irregularities on the target
surface. In addition, this effect is not limited to a
specific target material and, as  shown in the
Examples described later, is common to all target
materials regardless of  25 the type of material.
Although the shape of irregularities or where to form
such irregularities on the  6 



target will hardly affect the voltage change, it has
also been discovered that the  change of uniformity is
small when irregularities are formed at a portion
where the  erosion is relatively moderate. Moreover,
from the perspective of costs in forming grooves via
machining, it is  5 desirable that the shape of
irregularities is one or more annular grooves having a
V-shaped, circular or rectangular cross section.
Nevertheless, it goes without saying  that the present
invention also covers grooves other than V-shaped
grooves and  annular irregularities. Further, when
performing a relatively high level of power sputtering
such as  1o ionized sputtering that has become
mainstream in recent years, heat stress caused  by the
heat during sputtering will be concentrated on the
irregularities; particularly the  concave portions,
and cause the target to deform, in addition to causing
abnormal  uniformity and generation of arcing on
shields, and the generation of plasma will stop  in
extreme cases. 15 In order to overcome these problems,
although measures were taken to  increase the strength
of the backing plate and reduce the heat stress by
changing the  material, these measures were not very
effective. Thus, giving priority to reduction of the
stress concentration caused by the  shape, through a
trial and error process to resolve these problems by
changing the  20 shape of the backing plate, it has
been discovered that it is possible to considerably
inhibit deformation by simply thickening the backing
plate thickness at the portion  where stress is
concentrated. The portion to be thickened is not
limited to only the concave portions, and it  has
become known that it would be more effective by
thickening a slightly broader  25 area including the
concave portions. This is considered to be because the
change in  stress distribution became gradual. 



7 1  Nevertheless, since there are various erosion
shapes depending on the magnet as described above, to
thicken the BP in an area that is too broad including
the concave portions means that the target thickness
will decrease, and this is not F  preferable since in
certain cases the lifespan of the target will be
shortened. 5 [Examples] Examples and Comparative
Examples of the present invention are now  explained.
Incidentally, these examples are merely illustrative,
and the present  invention shall in no way be limited
thereby. In other words, the present invention  shall
include the various modes and modifications covered by
the technical spirit of  10 this invention. (Examples
1 to 21) Fig-1. A shows the cross section shape of the
target of the Examples. In  these Examples, a
commercially available 6N purity copper target, a 4N5
Ta target  and a 5N Ti target were used in an 8 inch
wafer Endura (Trademark) sputtering device. 15 Two
types of magnets were used and, with the same
sputtering conditions,  only the target surface area
was changed to foremost examine the voltage change
and uniformity change throughout the lifespan of the
target. Although the lifespan of the target will
differ depending on the target material,  at the same
target materials, the lifespan were adjusted to be
within 10%. The  20 sputtering power was 10kw, and the
backing plate was a Cu alloy. The target surface area
and the voltage change throughout the lifespan of the
target are collectively shown in Table 1, The
uniformity is the average value  throughout the
lifespan of the target. In Examples 1 to 21, both the
voltage change and uniformity change were  



25 small and showed favorable values. Since the
sputtering power was low at 10kw,  warpage of the
target did not become a particular problem. 8 Ij
Table 1 f  Target Surface Area (%) Voltage Change (V)
Uniformity (%) -Example 1 6NCu 100.05 245 3.1
-Example 2 6NCu 100.16 240 3.2  -Example 3 6NCu 102
200 3.2  -Example 4 6NCu 105 180 3.4 Example 5 6NCu
110 170 3  -Example 6 6NCu 120 185 2.5  Example 7 6NCu
123 175 3.7  Comparative 6NCu 100 265 3  Comparative
6NCu 130 190 4.5  Comparative 6NCu 140 170 5.1
Example 8 4N5Ta 100.15 185 3.5  Example 9 4N5Ta 100.9
175 3.7  Example 10 4N5Ta 103 165 4.5  Example 11
4N5Ta 105 125 4.1  Example 12 4N5Ta 110 130 3.8
Example 13 4N5Ta 120 140 3.5  Example 14 4N5Ta 123 125
3.9  Comparative 4N5Ta 100 200 3.6  Example 4
Comparative 4N5Ta 130 115 5  



Comparative 4N5Ta 140 120 5.5  Example 15 5NTi 100.2
175 2.9  Example 16 5NTi 101.6 160 3.1  Example 17
5NTi 103 150 3.3  Example 18 5NTi 105 110 3.6  Example
19 5NTi 110 110 3.1  Example 20 5NTi 120 120 2.8
Example 21 5NTi 123 115 3.5  Comparative 5NTi 100 190
2.9  Comparative 5NTi 130 115 5.2  Comparative 5NTi
140 115 5.9  The edge slope of the target is not
included in the surface area calculation of Examples 1
to 3, 8 to 10 and 15 to 17. 9 (Comparative Examples 1
to 9) With these Comparative Examples, the target
material and sputtering  conditions were the same as
the conditions of Examples 1 to 21, and only the
surface  area was changed. 5 The target surface area
and the voltage change throughout the target lifespan
are also collectively shown in Table 1. The uniformity
is the average value  throughout the lifespan of the
target. With Comparative Examples 1 to 9, both the
voltage change and uniformity  increased and were
inferior. Since the sputtering power was low at 10kw,
warpage of  10 the target did not become a particular
problem. (Examples 22 to 39) Subsequently, the
sputtering power was increased and a target having a  



shape shown in Figi. B was used to perform a similar
experiment as above, and, in  addition to the voltage
change, the uniformity and target warpage were
examined. 15 The sputtering power was 40kw. Further,
the backing plate was a copper alloy. The  results are
shown in Table 2. With Examples 22 to 39, both the
voltage change and uniformity change were  small and
showed favorable values. Further, the sputtering power
was high at 40kw  and there was a possibility of
causing warpage of the target, but as shown in Table
2, 20 the warpage was small due to the shape effect of
the backing plate shown in Fig 1. B,  and no
particular problem was caused by this warpage. 25 10
Table 2 Target Surface Area (%) Voltage Change (V)
Uniformity (%) Warpage(mm)  Example 22 6NCu 100.07 240
3.5 0.3  Example 23 6NCu 101.3 215 3.1 0.3  Example 24
6NCu 103.5 195 2.2 0.5  Example 25 6NCu 105 175 2.8
0.4  Example 26 6NCu 120 170 2.1 0.5  Example 27 6NCu
124 180 4.1 0.6  Comparative 6NCu 105 180 5.6 2.1
Fxamnle 10 Comparative 6NCu 120 170 6.2 3.3  Example I
Example 28 4N5Ta 100.13 175 3.3 0.3  Example 29 4N5Ta
100.8 170 3.8 0.2  Example 30 4N5Ta 102 165 3.8 0.2  



Example 31 4N5Ta 105 125 3.9 0.2  Example 32 4N5Ta 120
130 4 0.3  Example 33 4N5Ta 123 130 4.2 0.4
Comparative 4N5Ta 105 135 5.7 1.9  Example 12
Comparative 4N5Ta 120 125 5.9 2.4  Example 34 5NTi
100.06 185 2.5 0.2  Example 35 5NTi 100.7 160 2.6 0.3
Example 36 5NTi 101.5 145 3.1 0.3  Example 37 5NTi 105
110 2.7 0.3  Example 38 5NTi 120 105 3.1 0.3  Example
39 5NTi 123 110 3.8 0.5  Comparative 5NTi 105 110 7.3
2.5  Examnle 14 Comparative SNTi 120 115 6.9 3
Example IL The edge slope of the target is not
included in the surface area calculation of Examples
22 to 24, 28 to 30 and 34 to 36. 11 (Comparative
Examples 10 to 15) With these Comparative Examples,
the target material and sputtering  conditions were
the same as the conditions of Examples 22 to 39, and
the surface  area and the target shape were changed.
The target shape used was the target  5 shape shown in
Fig 1. A. The results are similarly shown in Table 2.
With Comparative Examples 10 to 15, both the voltage
change and uniformity  increased and were inferior. 



In addition, since the sputtering power was high at
40kw, warpage of the  target occurred. Thereby, it has
become evident that when the sputtering power is  1o
high, problems arise in a conventional backing plate
in which no consideration is given  to the thickness.
Incidentally, Comparative Example 10 to Comparative
Example 15 are within  the scope of the present
invention when viewing only the surface area.
Nevertheless,  since the sputtering power was raised
to 40kw, there is a problem in that the warpage 15
will increase slightly. Therefore, although the target
shape illustrated in Fig 1. A will  be sufficent when
the sputtering power is low, it would be desirable to
use the target  shape illustrated in Fig 1. B when
sputtering is to be performed with high sputtering
power. 20 INDUSTRIAL APPLICABILITY The present
invention enables the use of an inexpensive,
small-capacity  power supply unit and realizes
low-cost, efficient sputtering by adequately enlarging
the surface area of a target and minimizing the
impedance change of a cathode circuit, 25 and
inhibiting changes in the current and voltage
throughout the entire lifespan of the  target in self
ionized sputtering or high power sputtering, and
enables the adequate  12 adjustment of the uniformity
of the sputtered film. Further, under deposition
conditions where the sputtering power is relatively
high, heat stress will be concentrated on the concave
portions and cause the target to  deform, in addition
to causing abnormal uniformity and generation of
arcing on shields. 5 Nevertheless, these drawbacks can
be overcome by thickening the plate thickness of  the
backing plate (BP) of the corresponding concave
portions of the target, and the  sputtering target,
sputtering target-backing plate assembly and
deposition system of  the present invention are
extremely effective for industrial application. 



13 CLAIMS  1. A planar sputtering target on which an
erosion portion and a non-erosion  portion are formed,
and the surface area thereof exceeds 100% but is less
than 125% 5 of the surface area when the target is
assumed to be planar. 2. A planar sputtering target on
which an erosion portion and a non-erosion  portion
are formed comprising one or more concave portions on
the target surface  region, and the surface area
thereof exceeds 100% but is less than 125% of the
surface area when the target is assumed to be flat. l0
3. The sputtering target according to claim 2, wherein
the concave portions  formed on the target surface
region are one or more annular concave portions. 4.
The sputtering target according to claim 2 or claim 3,
wherein the concave  portions are formed on a target
surface region where erosion is relatively moderate.
5. The sputtering target according to any one of
claims 2 to 4, wherein the shape 15 of the concave
portions is a groove having a V-shaped, circular or
rectangular cross  section. 6. An assembly of a
tabular target on which an erosion portion and a
non-erosion portion are formed and a backing plate,
wherein the sputtering  target-backing plate assembly
comprises one or more concave portions on a target 20
surface region, the surface area thereof exceeds 100%
but is less than 125% of the  surface area when the
target is assumed to be planar, and the plate
thickness of the  backing plate at a position
corresponding to the concave portions of the target
surface  is thicker than the other portions. 7. The
sputtering target-backing plate assembly according to
claim 6, wherein  25 the concave portions formed on
the target surface region are one or more annular
concave portions. 



14 8. The sputtering target-backing plate assembly
according to claim 6 or claim 7,  wherein the concave
portions are formed on a target surface region where
erosion is  relatively moderate. 9. The sputtering
target-backing plate assembly according to any one of
claims 6  5 to 8, wherein the shape of the concave
portions is a groove having a V-shaped,  circular or
rectangular cross section. 10. A deposition system
employing the sputtering target according to any one
of  claims 1 to 5. 11. A deposition system employing
the sputtering target-backing plate assembly  10
according to any one of claims 6 to 9. 15 


