
1  DESCRIPTION COPPER ALLOY SPUTTERING TARGET AND MANUFACTURING METHOD OF
SAID TARGET BACKGROUND OF THE INVENTION  Technical Field The present
invention pertains to a copper alloy sputtering target capable of forming
an interconnection material of a semiconductor device, particularly a
stable and even seed  layer during electroplating, and superior in
sputtering deposition characteristics. The present  invention also pertains
to the manufacturing method of such a target. Background Art
Conventionally, although Al (resistivity of roughly 3.1 It Q cm) has been
used as  the interconnection material of a semiconductor device,
low-resistivity copper  interconnection (resistivity of roughly 1.7 ,u U
cm) has been put into practical application  pursuant to the
miniaturization of wiring. As the current formation process of copper
interconnection, after forming a diffusion  barrier layer such as Ta/TaN to
the concave portion of a contact hole or wiring groove,  copper
electroplating is often performed thereto. As the base layer (seed layer)
for  performing this electroplating, sputtering deposition is generally
performed to copper or  copper alloy. The even formation of this base layer
is important, and, if the base layer  agglomerates, an even film cannot be
formed upon forming a copper film with  electroplating. For instance,
defects such as voids, hillocks, disconnections and so on may  be formed
during the wiring. Further, even if defects such as a void are not formed,
an uneven copper  electrodeposit will be formed at this portion, and a
problem will arise in that the  electromigration resistance characteristics
will deteriorate. In order to overcome this problem, it is important to
form a stable and even seed  layer during copper electroplating, and a
sputtering target having superior sputtering  deposition characteristics
and being optimum for forming a seed layer will be required 4 JUL 2006  2
therefor.  Heretofore, as the copper interconnection material, a proposal
has been made of  



adding certain elements to copper so as to improve the electromigration
(EM) resistance  characteristics, corrosion resistance, bond strength, and
so on. For example, Japanese Patent  Laid-Open Publication No. H5-311424
and Japanese Patent Laid-Open Publication No.  H10-60633 disclose a pure
copper target or a target to which 0.04 to 0.15wt% of Ti is added  to the
pure copper. And, in these proposals, it is proposed that rapid cooling be
performed for the even  dispersion of the added elements, or continuous
casting be performed for preventing the  segregation of the added elements
in an ingot, ingot piping during casting, or enlargement  of the crystal
grains of the ingot. Nevertheless, even if high purity copper is used alone
or with minute amounts of  metal added thereto, although there is an
advantage in that the resistivity will be low,  problems regarding
electromigration and oxidation resistance during the process still remain,
and these materials are not necessarily favorable materials. In particular,
since the aspect ratio is becoming higher (aspect ratio of 4 or higher) in
recent days, sufficient electromigration resistance and oxidation
resistance are required. In light of the above, although a copper alloy
sputtering target formed from high  purity copper or with certain elements
added thereto has been proposed, conventionally, this  was not exactly
sufficient. Disclosure of the Invention Accordingly, an object of the
present invention is to provide a copper alloy  sputtering target capable
of forming an interconnection material of a semiconductor device,
particularly a stable and even seed layer during electroplating, and
superior in sputtering  deposition characteristics. Another object of the
present invention is to provide a  manufacturing method of such a target.
In order to achieve the foregoing objects, as a result of conducting
intense study, the  present inventors have discovered that, as a result of
adding a suitable amount of metal  elements, it is possible to obtain a
copper alloy sputtering target capable of preventing the  generation of
defects such as voids, hillocks and disconnections during copper
electroplating, which has low resistivity, which has electromigration
resistance and  oxidization resistance characteristics, and which is able
to form a stable and even seed layer. 4 JUL 2006  3 Based on the foregoing
discovery, the present invention provides: 1. A copper alloy sputtering
target most suitable for formation of an interconnection  



material of a semiconductor device, particularly for formation of a seed
layer, wherein said  target contains 0.4 to 5wt% of Sn, the structure of
the target does not substantially contain  any precipitates, and the
resistivity of the target material is 2.3 a Q cm or more; 2. A copper alloy
sputtering target according to paragraph I above, wherein said target
contains 0.5 to lwt% of Sn; 3. A copper alloy sputtering target most
suitable for formation of an interconnection  material of a semiconductor
device, particularly for formation of a seed layer, wherein said  target
contains 0.2 to Swt% of A], the structure of the target does not
substantially contain  any precipitates, and the resistivity of the target
material is 2.2 kt Q cm or more; 4. A copper alloy sputtering target
according to paragraph 3 above, wherein said target  contains 0.5 to 1wt%
of Al; 5. A copper alloy sputtering target most suitable for formation of
an interconnection  material of a semiconductor device, particularly for
formation of a seed layer, wherein said  target contains 0.3 to 5wt% of Ti,
the structure of the target does not substantially contain  any
precipitates, and the resistivity of the target material is 9 tt Q cm or
more; 6. A copper alloy sputtering target according to paragraph 5 above,
wherein said target  contains 0.5 to Iwt% of Ti; 7. A copper alloy
sputtering target most suitable for formation of an interconnection
material of a semiconductor device, particularly for formation of a seed
layer, wherein said  target contains a total of 0.2 to 5wt% of at least one
component selected from Sn, Al and Ti,  the structure of the target does
not substantially contain any precipitates, and the resistivity  of the
target material is greater than the resistivity of the copper alloy having
the same  composition in a thermal equilibrium state; 8. A copper alloy
sputtering target according to paragraph 7 above, wherein said target
contains a total of 0.5 to 1wt% of at least one component selected from Sn,
Al and Ti; 9. A copper alloy sputtering target according to paragraph 7 or
paragraph 8, wherein  the increase in resistivity due to the alloying
element is resistivity that is 1.2 times or more  than that of the thermal
equilibrium; 10. A copper alloy sputtering target according to any one of
paragraphs 1 to 9 above,  wherein Na and K are respectively 0.5ppm or less;
Fe, Ni, Cr and Ca are respectively 2ppm  or less; U and Th are respectively
1ppb or less, oxygen is 5pprn or less, hydrogen is 2ppm 2 4 JUL 2MS  4
less;  



11. A copper alloy sputtering target according to any one of paragraphs 1
to 9 above,  wherein Na and K are respectively 0.1ppm or less; Fe, Ni, Cr
and Ca are respectively Ippm  or less; U and Th are respectively Ippb or
less, oxygen is 5ppm or less, hydrogen is 2ppm  or less; and unavoidable
impurities excluding alloying additional elements are 10ppm or  less; 12. A
copper alloy sputtering target according to any one of paragraphs I to 11
above,  wherein the crystal grain size of the target material is 50[tm or
less, and the variation in the  average grain size by location is within
20%; 13. A copper alloy sputtering target according to any one of
paragraphs 1 to 12 above,  wherein the variation in the alloying element of
the target material within 0.2%; 14. A copper alloy sputtering target
according to any one of paragraphs I to 13 above,  wherein, when the alloy
contains Al, the ratio 1(111)/1(200) of the X-ray diffraction peak
intensity I(l 11) of the (I 11) face and the X-ray diffraction peak
intensity 1 (200) of the (200)  face is 2.2 or more in the sputtering face,
and, when the alloy contains Sn and/or Ti, the  ratio l(l 11)/1(200) of the
X-ray diffraction peak intensity I(I 11) of the (I 11) face and the X- ray
diffraction peak intensity 1 (200) of the (200) face is 2.2 or less in the
sputtering face,  and the variation in I(l 11)/1(200) in the sputtering
face is respectively within 30%; and 15. A manufacturing method of a copper
alloy sputtering target according to any one of  paragraphs 1 to 14 above,
comprising the steps of performing hot forging and/or hot rolling  to a
high purity copper alloy ingot obtained by vacuum melting; further
performing cold  rolling thereto; and thereafter sandwiching this with
copper plates underwater and  performing forced cooling thereto during heat
treatment. Best Mode for Carrying Out the Invention The copper alloy
sputtering target of the present invention contains a 0.4 to 5wt%,
preferably 0.5 to lwt% of Sn; 0.2 to 5wt%, preferably 0.5 to lwt% of Al;
0.3 to 5wt%,  preferably 0.5 to lwt% of Ti; respectively, or a total of 0.2
to 5wt% of at least one  component selected from Sn, Al and Ti. When 0.4 to
5wt% of Sn is independently added, resistivity of the target material  will
be 2.3,u Q cm or more; when 0.2 to 5wt% of Al is independently added,
resistivity of  the target material will be 2.2 g Q cm or more, and when
0.3 to 5wt% of Ti is independently  added, resistivity of the target
material will be 9 g Q cm or more. Further, when these are 4 juL 2006
mixed and added, resistivity of the target material will be 2.2 IL Q cm or
more. These may be suitably selected and used for the formation of a seed
layer during copper electroplating.  



Although the structure of the copper alloy sputtering target of the present
invention  does not substantially contain any precipitates, when the
foregoing additive amount of alloy  exceeds 0.2wt%, precipitates will arise
during the manufacture process of the target. When precipitates exist in
the target structure, particles will be generated since the  sputtering
rate between the matrix phase and precipitate phase will differ, and
problems  such as wiring disconnections in the semiconductor device will
occur. In particular, it has become evident that these precipitates are
formed in the center  (middle) of the target separate from the surface, and
not near the target surface. Therefore, problems caused by precipitates
occur not during the initial phase of  sputtering, but from a stage in
which the erosion of the target caused by sputtering has  progressed to a
certain degree. In other words, precipitates are caused by minute particles
getting mixed into the sputtering film, or due to the micro unevenness of
the film  composition midway during sputtering. As a matter of course,
since such uneven portions of the seed film generate uneven  electric
fields, the copper plating film structure will become uneven and minute,
and  electromigration resistance characteristics will deteriorate, which is
obviously unfavorable.  Although the problem is often overlooked since it
does not occur in the initial stages, this is  a major problem. In light of
the above, in order to confirm the existence of precipitates in the target,
it  is insufficient to search only the mechanical strength characteristics
such as the resistivity  value and hardness of the target surface with the
likes of XRD, and it is necessary to also  search the inside of the target
with high resolution SEM. Further, with the copper alloy sputtering target
of the present invention, it is  desirable that Na and K are respectively
0.5ppm or less, preferably O.lppm or less; Fe, Ni,  Cr and Ca are
respectively 2ppm or less, preferably Ippm or less; U and Th are
respectively  I ppb or less, oxygen is 5ppm or less, hydrogen is 2ppm or
less; and unavoidable impurities  excluding alloying additional elements
are 50ppm or less. These elements are harmful  components that may diffuse
and contaminate the semiconductor device. It is preferable that the crystal
grain size of the target material is 50~Lm or less, and  the variation in
the average grain size by location is within :E20%. The crystal grain size
of  the target and variations in the average grain size by location will
affect the evenness of the  film thickness. 2 4 JUL 2006  6 



the target and variations in the average grain size by location will affect
the uniformity of  the film thickness. Moreover, when the variation is
significant in the alloy elements of the target  material, the
characteristic values of the target material will change and therefore
cause the  interconnection material of the semiconductor device,
particularly the resistivity of the seed  layer, to change, and it is
desirable that the variation be within 0.2%. Further, orientation of the
crystal will also affect the uniformity of the film thickness.  Generally,
although it is considered that a random orientation is favorable, depending
on the  type of additive element, a specific crystal orientation with the
variation being within a  certain range will yield a further superior
uniformity of the film thickness. In other words, when the alloy contains
Al, the ratio 1(111)/1(200) of the X-ray  diffraction peak intensity 1(111)
of the (111) face and the X-ray diffraction peak intensity I  (200) of the
(200) face is 2.2 or more in the sputtering face, and, when the alloy
contains Sn  and/or Ti, the ratio 1(111)/1(200) of the X-ray diffraction
peak intensity I(111) of the (111)  face and the X-ray diffraction peak
intensity 1 (200) of the (200) face is 2.2 or less in the  sputtering face.
And, when the variation in 1(111)/1(200) in the sputtering face is
respectively within 30%, the film thickness standard deviation Gr will be
1.5% or less,  and a copper alloy sputtering target superior in uniformity
of the film thickness can be  obtained thereby. Further, upon manufacturing
the target, after performing homogenization heat  treatment with a certain
degree of thickness, in the subsequent cooling step, it is important  to
sandwich this with metals having a large thermal capacity such as copper
plates  underwater, and to increase the cooling effect without generating a
vapor layer on the  surface thereof. This is because if a vapor layer is
formed, the cooling effect will  significantly deteriorate. Examples and
Comparative Examples The present invention is now explained in detail with
reference to the Examples.  These Examples are merely illustrative, and the
present invention shall in no way be limited  thereby. In other words,
various modifications and other embodiments based on the technical  spirit
claimed in the claims shall be included in the present invention as a
matter of course.  (Example 14) Electrolytic copper (purity of 99.95%) was
subject to electrolytic refining in nitric  solution so as to differentiate
anodes from cathodes with a diaphragm such that it became a -----------
--------- 



2 4 JUL  7 purity of 99.9999%. l.Owt% of Sn (purity of 99.9999%) was added
thereto, and this was  subject to vacuum melting in order to prepare a high
purity copper alloy ingot (0 l60x6Ot)  containing l.Owt% of Sn. This ingot
was heated to 4009C and subject to hot forging such that it became 0
19N40t. Further, this was heated to 4000C and rolled until it became 0
265x2Ot.  Thereafter, this was rolled until it became 4) 360xlOt with cold
rolling, heat treatment was  performed thereto at 5001C for 1 hour, and
this was sandwiched with copper plates under  water for forced cooling.
Moreover, this was machine processed to obtain a discoid target having a
diameter  of 13 inches and a thickness of 7mm. (Example 1-2) Electrolytic
copper (purity of 99.95%) was subject to electrolytic refining in nitric
solution so as to differentiate anodes from cathodes with a diaphragm such
that it became a  purity of 99,9999%. 0.5wt% of Sn (purity of 99.9999%) was
added thereto, and this was  subject to vacuum melting in order to prepare
a high purity copper alloy ingot (d) 160x6Ot)  containing 0.5wt% of Sn.
With the other conditions being the same as Example 1-1, a copper alloy
target  containing 0.5wt% of Sn was prepared. (Comparative Example 1-1)
Using the same materials as Example 1-1, after performing heat treatment at
500  degrees for 1 hour, this was cooled in a furnace. The other conditions
were the same as  Example 1-1. As a result, a copper alloy target
containing l.Owt% of Sn was prepared.  (Comparative Example 1-2) Using the
same materials as Example 1-2, after performing heat treatment at 500
degrees for 1 hour, this was cooled in a furnace. The other conditions were
the same as  Example 1-2. As a result, a copper alloy target containing
0.5wt% of Sn was prepared.  (Example 2-1) Electrolytic copper (purity of
99.95%) was subject to electrolytic refining in nitric  solution so as to
differentiate anodes from cathodes with a diaphragm such that it became a
purity of 99.9999%. l.Owt% of Al (purity of 99.9999%) was added thereto,
and this was  subject to vacuum melting in order to prepare a high purity
copper alloy ingot (0 16Ox6Ot)  containing I.Owt% of Al. 



This ingot was heated to 4001C and subject to hot forging such that it
became 0 2 4 JUL 2006  8 19W40t. Further, this was heated to 400'C and
rolled until it became 265x2Ot.  Thereafter, this was rolled until it
became 0 360xlOt with cold rolling, heat  treatment was performed thereto
at 500'C for 1 hour, and this was sandwiched with copper  plates under
water for forced cooling. Moreover, this was machine processed to obtain a
discoid target having a diameter of 13 inches and a thickness of 7mm.
(Example 2-2) Electrolytic copper (purity of 99.95%) was subject to
electrolytic refining in nitric  solution so as to differentiate anodes
from cathodes with a diaphragm such that it became a  purity of 99.9999%.
0.5wt% of Al (purity of 99.9999%) was added thereto, and this was  subject
to vacuum melting in order to prepare a high purity copper alloy ingot (0
l60x6Ot)  containing 0.5wt% of Al. With the other conditions being the same
as Example 2-1, a copper alloy target  containing 0.5wt% of A] was
prepared. (Comparative Example 2-1) Using the same materials as Example
2-1, after performing heat treatment at 500  degrees for 1 hour, this was
cooled in a furnace. The other conditions were the same as  Example 2-1. As
a result, a copper alloy target containing l.Owt% of Al was prepared.
(Comparative Example 2-2) Using the same materials as Example 2-2, after
performing heat treatment at 500  degrees for 1 hour, this was cooled in a
furnace. The other conditions were the same as  Example 2-2. As a result, a
copper alloy target containing 0.5wt% of Al was prepared.  (Example 3-1)
Electrolytic copper (purity of 99.95%) was subject to electrolytic refining
in nitric  solution so as to differentiate anodes from cathodes with a
diaphragm such that it became a  purity of 99.9999%. 1.Owt% of Ti (purity
of 99.9999%) was added thereto, and this was  subject to vacuum melting in
order to prepare a high purity copper alloy ingot (0 16Ox6Ot)  containing
1.Owt% of Ti. This ingot was heated to 400'C and subject to hot forging
such that it became 0  190x4Ot. Further, this was heated to 400t and rolled
until it became 0 265x2Ot.  Thereafter, this was rolled until it became 0
360xlOt with cold rolling, heat treatment was  performed thereto at 5001C
for 1 hour, and this was sandwiched with copper plates under  



water for forced cooling. 2 4 JUL 2001  9 Moreover, this was machine
processed to obtain a discoid target having a diameter  of 13 inches and a
thickness of 7mm. (Example 3-2) Electrolytic copper (purity of 99.95%) was
subject to electrolytic refining in nitric  solution so as to differentiate
anodes from cathodes with a diaphragm such that it became a  purity of
99.9999%. 0.5wt% of Ti (purity of 99.9999%) was added thereto, and this was
subject to vacuum melting in order to prepare a high purity copper alloy
ingot 16N60t)  containing 0.5wt% of Ti. With the other conditions being the
same as Example 3-1, a copper alloy target  containing 0.5wt% of Ti was
prepared. (Comparative Example 3 - 1) Using the same materials as Example
3-1, after performing heat treatment at 500  degrees for 1 hour, this was
cooled in a furnace. The other conditions were the same as  Example 3-1. As
a result, a copper alloy target containing l.Owt% of Ti was prepared.
(Comparative Example 3-2) Using the same materials as Example 3-2, after
performing heat treatment at 500  degrees for 1 hour, this was cooled in a
furnace. The other conditions were the same as  Example 3-2. As a result, a
copper alloy target containing 0.5wt% of Ti was prepared.  (Evaluation
Results of Examples 1-1 to 3-2 and Comparative Examples 1-1 to 3-2)] With
respect to the targets prepared in foregoing Examples 1-1 to 3-2 and
Comparative Examples 1-1 to 3-2, measurement, observation, research and so
on regarding  the resistivity (it cm), precipitates, crystal grain size,
variation, existence of voids,  hillocks and disconnections were conducted.
The results are shown in Table 1. Further, the  analysis results of
impurities of the targets are shown in Table 2. Further, the crystal grain
size was calculated with the method of section prescribed  in JIS H0501,
and the variation was calculated by radially measuring 17 points (center,
and  8 points of 1/2R and 8 points of R) of the sputtering face of the
target. Moreover, the  existence of precipitates was searched with high
resolution SEM. The resistivity was calculated by measuring 17 points,
respectively, in the upper face,  lower face and middle face of the target
with the four-terminal method. Regarding the EM  characteristics
evaluation, after depositing a Ta/TaN diffusion barrier to a wiring groove



having a wiring width of 0.2,um and depth of 0.8,um, a copper alloy seed
film of 506A  (deposition film thickness on a flat substrate) was formed on
each of the various targets ----------  2 4 JUL 2=  10 described above.
Thereafter, with copper containing phosphorus as the anode, a copper film
was embedded with the electroplating method, and excess film at the upper
part was  removed with the CMP method. Thereafter, annealing was performed
at 4000C in an Ar gas  atmosphere, current having a current density of 1012
/ampere was applied to the wiring net  for 1 hour in order to observe the
existence of voids and hillocks in the wiring as  electromigration (EM)
characteristics. Further, the ratio 1(111)/1(200) of the X-ray diffraction
peak intensity 1(111) of the  (111) face and the X-ray diffraction peak
intensity 1 (200) of the (200) face which  corresponds to Example 1-1 and
Example 1-2 is shown in Table 3, the ratio of 1(111)/1(200)  corresponding
to Example 2-1 and Example 2-2 is shown in Table 4, and the ratio of
1(111)/1(200) corresponding to Examples 3-1 and Example 3-2 is shown in
Table 5,  respectively. Moreover, the influence (film thickness standard
deviation a (%)) of the ratio  1(111)/1(200) with the X-ray diffraction
peak intensity 1(200) on the film thickness  distribution is shown in Table
6. Here, the variation of 1(111)/1(200) in the sputtering face  was all
within t30%. As a comparison, Comparative Examples 1-1 to 3-4 are also
shown. Comparative  Examples 2-3 and 2-4 are targets in which the final
heat treatment was not performed, and  Comparative Examples 1-3, 1-4, 3-3
and 3-4 are cases where the heat treatment temperature  was set to 750'C
for 1 hour. 2 4 JUL 2006  Table I z M  zz zz z ZNZZ  z z z z wp .-~Z4Z4 z z
zow  4 PQ w w  > C9 Ln *1 00  
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Example 1-1 Example 1-2 Comparative Comparative  Example 1-3 Example 1-4
(111)/(200) 1.83 1.67 2.35 3.56  



Film Thickness 1.5 1.1 1.7 1.9  standard deviation a M  Cu-Al Example 2-1
Example 2-2 Comparative Comparative  Example 2-3 Example 2-4 (111)/(200)
2.64 2.25 1.73 1.21  Film Thickness 1.3 1.4 1.8 2.6  standard deviation 0 M
I  CU-Ti Example 3-1 Example 3-2 Comparative Comparative  Example 3-3
Example 3-4 (111)/(200) 1.65 1.51 2.74 3.46  Film Thickness 1.2 1 1.8 2.3
standard deviation a 2 4 JUL 2006  17 As clear from Table 1, regarding
Examples 1-1 to 3-2, precipitates were. not  observed, the crystal grain
size was within the range of 50 9 m, the variation was minor,  voids and
hillocks did not exist, and there were no disconnections. Contrarily,
regarding Comparative Examples 1-1 to 3-2, precipitates were observed,  the
crystal grain size enlarged, the variation was significant, voids and
hillocks existed, and  there were disconnections. The results were all
inferior in comparison to Examples 1-1 to 3- 2. Further, as shown in Tables
3 to 6, when the alloy contained A], the ratio  1(111)/1(200) of the X-ray
diffraction peak intensity I(Ill) of the (111) face and the X-ray
diffraction peak intensity 1 (200) of the (200) face was 2.2 or more in the
sputtering face,  and, when the alloy contained Sn and/or Ti, the ratio
1(111)/1(200) of the X-ray diffraction  peak intensity 1(111) of the (111)
face and the X-ray diffraction peak intensity 1 (200) of the  (200) face
was 2.2 or less in the sputtering face, the film thickness standard
deviation a  was 1.5% or less, and a copper alloy sputtering target having
superior evenness in film  thickness was obtained thereby. Contrarily, in
Comparative Examples 1-3, 1-4, 2-3, 2-4, 3-3  and 3-4, a exceeded 1.5% in
all cases, and resulted in inferior evenness. Accordingly, it is evident
that the copper alloy sputtering target of the present  



invention possesses favorable characteristics. Effect of the Invention The
copper alloy sputtering target of the present invention yields superior
effects in  that it is capable of preventing the generation of defects such
as voids, hillocks and  disconnections during copper electroplating, it has
low resistivity, it has electromigration  resistance and oxidization
resistance characteristics, and it is able to form a stable and even  seed
layer. --------- 2 4 JUL 2006  18 CLAIMS  1. A copper alloy sputtering
target most suitable for formation of an interconnection  material of a
semiconductor device, particularly for formation of a seed layer, wherein
said  target contains 0.4 to 5wt% of So, the structure of the target does
not substantially contain any  precipitates, the resistivity of the target
material is 2.3 g Q cra or more, the ratio f(I 11)/1(200)  of the X-ray
diffraction peak intensity I(I 11) of the (I 11) face and the X-ray
diffraction peak  intensity 1 (200) of the (200) face is 2.2 or less in the
sputtering face, and the variation in  I(l 11)/1(200) in the sputtering
face is respectively within:L30%. 2. A copper alloy sputtering target
according to claim 1, wherein said target contains 0.5  to lwt% of Sn. 3. A
copper alloy sputtering target most suitable for formation of an
interconnection  material of a semiconductor device, particularly for
formation of a seed layer, wherein said  target contains 0.2 to 5wt% of Al,
the structure of the target does not substantially contain any
precipitates, the resistivity of the target material is 2.2 IL Q cm or
more, the ratio I(Ill)/1(200)  of the X-ray diffraction peak intensity
1(111) of the (111) face and the X-ray diffraction peak  intensity 1 (200)
of the (200) face is 2.2 or more in the sputtering face, and the variation
in  I(l 11)/1(200) in the sputtering face is respectively within 30%. 4. A
copper alloy sputtering target according to claim 3, wherein said target
contains 0.5  to I wt% of Al. 5. A copper alloy sputtering target most
suitable for formation of an interconnection  material of a semiconductor
device, particularly for formation of a seed layer, wherein said  target
contains 0.3 to 5wt% of Ti, the structure of the target does not
substantially contain any  precipitates, the resistivity of the target
material is 9 g Q cm or more, the ratio I (I 11)/1(200)  of the X-ray
diffraction peak intensity 1(111) of the (111) face and the X-ray
diffraction peak  



intensity 1 (200) of the (200) face is 2.2 or less in the sputtering face,
and the variation in  I(l 11)/1(200) in the sputtering face is respectively
within 30%. 6. A copper alloy sputtering target according to claim 5,
wherein said target contains 0.5  to 1 wt% of Ti. 7. A copper alloy
sputtering target most suitable for formation of an interconnection
material of a semiconductor device, particularly for formation of a seed
layer, wherein said  target contains a total of 0.2 to 5wt% of at least one
component selected from Sn, Al and Ti,  the structure of the target does
not substantially contain any precipitates, and the resistivity of 2 4 JUL
2005  19 the target material is greater than the resistivity of the copper
alloy having the same  composition in a thermal equilibrium state, when the
alloy contains Al, the ratio Ill ll)/1(200)  of the X-ray difiraction peak
intensity I(l 11) of the (I 11) face and the X-ray diffraction peak
intensity 1 (200) of the (200) face is 2.2 or more in the sputtering face,
and, when the alloy  contains Sn and/or Ti, the ratio 1(111)/1(200) of the
X-ray diffraction peak intensity I(I 11) of  the (111) face and the X-ray
diffraction peak intensity 1 (200) of the (200) face is 2.2 or less in  the
sputtering face, and the variation in 1(111)/1(200) in the sputtering face
is respectively  within 30%. 8. A copper alloy sputtering target according
to claim 7, wherein said target contains a  total of 0.5 to lwt% of at
least one component selected from Sn, Al and Ti. 9. A copper alloy
sputtering target according to claim 7 or claim 8, wherein the increase  in
resistivity due to the alloying element is resistivity that is 1.2 times or
more than that of the  thermal equilibrium. 10. A copper alloy sputtering
target according to any one of claims I to 9, wherein Na  and K are
respectively 0.5ppm or less; Fe, Ni, Cr and Ca are respectively 2ppm or
less; U and  Th are respectively lppb or less, oxygen is 5ppm or less,
hydrogen is 2ppm or less; and  unavoidable impurities excluding alloying
additional elements are 50ppm or less. 11. A copper alloy sputtering target
according to any one of claims 1 to 9, wherein Na  and K are respectively
0. 1 ppm or less; Fe, Ni, Cr and Ca are respectively I ppm or less; U and
Th are respectively Ippb or less, oxygen is 5ppm or less, hydrogen is 2ppm
or less; and  unavoidable impurities excluding alloying additional elements
are I Oppm or less. 12. A copper alloy sputtering target according to any
one of claims I to 11, wherein the  crystal grain size of the target
material is 50[tm or less, and the variation in the average grain  size by
location is within 20%. 



13. A copper alloy sputtering target according to any one of claims I to
12, wherein the  variation in the alloying element of the target material
is within 0.2%. 14. A manufacturing method of a copper alloy sputtering
target according to any one of  claims I to 13, comprising the steps of
performing hot forging and/or hot rolling to a high  purity copper alloy
ingot obtained by vacuum melting; further performing cold rolling thereto;
and thereafter sandwiching this with copper plates underwater and
performing forced cooling  thereto during heat treatment. 4 JUL 2006  20
ABSTRACT  A copper alloy sputtering target most suitable for formation of
an interconnection  material of a semiconductor device, particularly for
formation of a seed layer, characterized  in that the target contains 0.4
to 5wt% of Sn, and the structure of the target does not  substantially
contain any precipitates, and the resistivity of the target material is 2.2
a Q cm  or more. This target enables formation of an interconnection
material of a semiconductor  device, particularly a uniform seed layer
stable during copper electroplating and is excellent  in sputtering
deposition characteristics. A method for manufacturing such a target is
also  disclosed. 




