
Our Ref.:SGHP-037SG TITLE OF THE INVENTION SILVER ALLOY SPUTTERING
TARGET FOR FORMING ELECTROCONDUCTIVE FILM, AND METHOD FOR
MANUFACTURING SAME BACKGROUND OF THE INVENTION [Field of the
Invention] [0001]The present invention relates to a silver alloy
sputtering target for forming an electroconductive film such as a
reflective electrode film for an organic LED element, a wiring film
for a touch panel, or the like, and a method for manufacturing such a
sputtering target. More specifically, the present invention relates
to a large-sized silver alloy sputtering target. [Description of the
Related Art] [0002]Organic LED elements are light-emitting elements
using the principle in which a voltage is applied between an anode
and a cathode formed on either side of an organic LED light-emitting
layer, positive holes and electrons are injected into an organic LED
film from the anode and the cathode, respectively, to thereby emit
light from the organic LED film when positive holes and electrons are
combined in the organic LED light-emitting layer and have been
recently receiving considerable attention as elements used for
display devices. The organic LED element driving method includes the
passive matrix type and the active matrix type. The driving method by
the active  Our Ref.:SGHP-037SG matrix type organic LED element can
provide high-speed switching for each of pixels by providing one or
more thin-film transistors, and thus, is advantageous for high
contrast ratio and fineness. [0003]Also, the light extraction method
includes the bottom emission type that extracts light emitted from a
transparent substrate and the top emission type that extracts light
to the opposite side of the substrate. Since a high aperture ratio
can be obtained in the top emission type, the top emission type is
advantageous for obtaining higher luminance. [0004]FIG. 2 shows an
example of a configuration of a layer in a top emission structure
where the reflective electrode is an anode. Here, in order to
efficiently reflect light emitted from an organic LED layer, it is
preferable that a reflective electrode film (described as a
"reflective anode film" in FIG. 2) provides high reflectivity and
high corrosion resistance. It is also preferable that the reflective
electrode film has a low resistance as an electrode. Such materials
known include Ag alloy and Al alloy. In order to obtain an organic
LED element having higher luminance, Ag alloy is excellent in high
visible light reflection. Here, a sputtering method is employed for
forming a reflective electrode film for an organic LED element, and a
silver alloy sputtering target is employed (Patent Document 1).
[0005]In addition to a reflective electrode film for an organic LED
element, it has also been conventionally investigated to employ an Ag
alloy film as an  Our Ref.:SGHP-037SG electroconductive film for a
lead-out wiring or the like for a touch panel. When a pure Ag is used
as such a wiring film, a short-circuit malfunction readily occurs due
to the occurrence of migration. Thus, it has been conventionally
investigated to employ an Ag alloy film. [Prior Art Documents]
[Patent Document] [0006][Patent Document 1] WO 2002/077317 SUMMARY OF
THE INVENTION [Problems to be solved by the Invention] [0007]However,
the following problems still remain in the conventional techniques
described above.        Specifically, with increasing the size of a
glass substrate during the production of an organic LED element, a
large-sized silver alloy target used for forming a reflective
electrode film has also come to be employed. Here, when a large-sized
target is subjected to sputtering by applying high electric power



Also, it is desirable that a reflective electrode film for an organic
LED element exhibits high reflectivity and it is required that a
reflective electrode film for an organic LED element and an
electroconductive film for a wiring film or the like of a touch panel
exhibit excellent film corrosion resistance, excellent film heat
resistance, and low electrical resistance. [0008]The present
invention has been made in view of the aforementioned circumstances,
and an object of the present invention is to provide a silver alloy
sputtering target for forming an electroconductive film, the
sputtering target being capable of inhibiting splashing even when a
large electric power is applied to the target in line with increased
target size, having excellent corrosion resistance and heat
resistance, and being capable of forming a low-electrical-resistance
film, and a method for manufacturing such a sputtering target. [Means
for Solving the Problems] [0009]The present inventors have found that
splashing may be suppressed even when a large electric power is
applied to a silver alloy sputtering target for forming an
electroconductive film by setting the average grain diameter of the
crystal grains thereof to be in the range of from 120 to 400 pm by
the specific manufacturing method. The present inventors have also
found that film corrosion  Our Ref.:SGHP-037SG resistance and film
heat resistance can be improved by the addition of suitable amounts
of Ga and Sn to Ag. [0010]Also, the present inventors have found that
splashing may be suppressed even when a large electric power is
applied to a silver alloy sputtering target for forming an
electroconductive film by the addition of suitable amounts of In, Ga,
and Sn to Ag and by setting the average grain diameter of the crystal
grains thereof to be in the range of from 120 to 250 pm. [0011]Thus,
the present invention has been made in view of the aforementioned
circumstances and has adopted the following structure in order to
solve the aforementioned problems.        A silver alloy sputtering
target for forming an electroconductive film according to a first
aspect of the present invention is characterized in that the
sputtering target includes a silver alloy having a component
composition containing a total of 0.1 to 1.5% by mass of Ga and/or Sn
and the balance composed of Ag and unavoidable impurities, wherein
the average grain diameter of the crystal grains of the silver alloy
is 120 to 400 pm and the dispersion in the grain diameter of the
crystal grains is 20% or less of the average grain diameter.
[0012]Since the silver alloy sputtering target for forming an
electroconductive film includes a silver alloy having a component
composition containing a total of 0.1 to 1.5% by mass of Ga and/or Sn
and the balance composed of Ag and unavoidable impurities, wherein
the average grain diameter of the crystal grains of the silver alloy
is 120  Our Ref.:SGHP-037SG to 400 pm and the dispersion in the grain
diameter of the crystal grains is 20% or less of the average grain
diameter, abnormal electrical discharge and the occurrence of
splashing can be suppressed even when a large electric power is
applied to the target during sputtering. Also, an electroconductive
film exhibiting excellent corrosion resistance, excellent heat
resistance, and low electrical resistance may be obtained by
sputtering the silver alloy sputtering target for forming an
electroconductive film. [0013]A silver alloy sputtering target for
forming an electroconductive film according to a second aspect of the
present invention is characterized in that the sputtering target



Our Ref.:SGHP-037SG the silver alloy is 120 to 250 pm and the
dispersion in the grain diameter of the crystal grains is 20% or less
of the average grain diameter, abnormal electrical discharge and the
occurrence of splashing can be suppressed even when a large electric
power is applied to the target during sputtering. Also, an
electroconductive film exhibiting excellent corrosion resistance,
excellent heat resistance, and low electrical resistance may be
obtained by sputtering the silver alloy sputtering target for forming
an electroconductive film. [0017]A silver alloy sputtering target for
forming an electroconductive film according to a fifth aspect of the
present invention is characterized in that the sputtering target
includes a silver alloy having a component composition containing 0.1
to 1.5% by mass of In, a total of 0.1 to 1.5% by mass of Ga and/or
Sn, a total of 1.0% by mass or less of Cu and/or Mg, and the balance
composed of Ag and unavoidable impurities, wherein the average grain
diameter of the crystal grains of the silver alloy is 120 to 250 pm
and the dispersion in the grain diameter of the crystal grains is 20%
or less of the average grain diameter.        Specifically, since the
silver alloy sputtering target for forming an electroconductive film
contains Cu and/or Mg in the above range, the coarsening of the
crystal grains can be suppressed and the reduction in reflectivity
due to corrosion of the film can be further suppressed. [0018]A
silver alloy sputtering target for forming an electroconductive film
according to a sixth aspect of the present invention is characterized
in that the sputtering  Our Ref.:SGHP-037SG target includes a silver
alloy having a component composition containing 0.1 to 1.5% by mass
of In, a total of 0.1 to 1.5% by mass of Ga and/or Sn, a total of
0.8% by mass or less of Ce and/or Eu, and the balance composed of Ag
and unavoidable impurities, wherein the average grain diameter of the
crystal grains of the silver alloy is 120 to 250 pm and the
dispersion in the grain diameter of the crystal grains is 20% or less
of the average grain diameter.        Specifically, since the silver
alloy sputtering target for forming an electroconductive film
contains Ce and/or Eu in the above range, the coarsening of the
crystal grains can be suppressed and the reduction in reflectivity
due to corrosion of the film can be further suppressed. [0019]A
silver alloy sputtering target for forming an electroconductive film
according to a seventh aspect of the present invention is
characterized in that the surface of the target has an area equal to
or greater than 0.25 m2 according to any one of the first to sixth
aspects of the present invention.        Specifically, the silver
alloy sputtering target for forming an electroconductive film is
suitable and the aforementioned effect is even more pronounced when
the sputtering target is large in size. [0020]A method for
manufacturing a silver alloy sputtering target for forming an
electroconductive film according to an eighth aspect of the present
invention is a method for manufacturing the silver alloy sputtering
target for forming an electroconductive film according to the first
aspect of the present invention and is characterized  Our
Ref.:SGHP-037SG in that the method includes, in sequence, the steps
of repeating hot upset forging 6 to 20 times for an ingot formed by
melting and casting having a component composition containing a total
of 0.1 to 1.5% by mass of Ga and/or Sn and the balance composed of Ag
and unavoidable impurities; cold-rolling the forged ingot; subjecting
the cold-rolled board to a heat treatment; and machining the



[0023]A method for manufacturing a silver alloy sputtering target for
forming an electroconductive film according to an eleventh aspect of
the present invention is a method for manufacturing the silver alloy
sputtering target for forming an electroconductive film according to
the fourth aspect of the present invention and is characterized in
that the method includes, in sequence, the steps of repeating hot
upset forging 6 to 20 times for an ingot formed by melting and
casting having a component composition containing 0.1 to 1.5% by mass
of In, a total of 0.1 to 1.5% by mass of Ga and/or Sn, and the
balance composed of Ag and unavoidable impurities; cold-rolling the
forged ingot; subjecting the cold-rolled board to a heat treatment;
and machining the heat-treated board.       Specifically, since the
method for manufacturing the silver alloy sputtering target for
forming an electroconductive film includes the step of repeating hot
upset forging 6 to 20 times, the dispersion in the grain diameter of
the crystal grains can be 20% or less of the average grain diameter
even in the case of a large-sized target. [0024]A method for
manufacturing a silver alloy sputtering target for forming an
electroconductive film according to a twelfth aspect of the present
invention is a method for manufacturing the silver alloy sputtering
target  Our Ref.:SGHP-037SG for forming an electroconductive film
according to the fifth aspect of the present invention and is
characterized in that the method includes, in sequence, the steps of
repeating hot upset forging 6 to 20 times for an ingot formed by
melting and casting having a component composition containing 0.1 to
1.5% by mass of In, a total of 0.1 to 1.5% by mass of Ga and/or Sn, a
total of 1.0% by mass or less of Cu and/or Mg, and the balance
composed of Ag and unavoidable impurities; cold-rolling the forged
ingot; subjecting the cold-rolled board to a heat treatment; and
machining the heat-treated board.        Specifically, in the method
for manufacturing the silver alloy sputtering target for forming an
electroconductive film, an ingot formed by melting and casting
further contains a total of 1.0% by mass or less of Cu and/or Mg.
Thus, the silver alloy sputtering target according to the fifth
aspect of the present invention in which the coarsening of the
crystal grains is suppressed can be obtained. [0025]A method for
manufacturing a silver alloy sputtering target for forming an
electroconductive film according to a thirteenth aspect of the
present invention is a method for manufacturing the silver alloy
sputtering target for forming an electroconductive film according to
the sixth aspect of the present invention and is characterized in
that the method includes, in sequence, the steps of repeating hot
upset forging 6 to 20 times for an ingot formed by melting and
casting having a component composition containing 0.1 to 1.5% by mass
of In, a total  Our Ref.:SGHP-037SG of 0.1 to 1.5% by mass of Ga
and/or Sn, a total of 0.8% by mass or less of Ce and/or Eu, and the
balance composed of Ag and unavoidable impurities; cold-rolling the
forged ingot; subjecting the cold-rolled board to a heat treatment;
and machining the heat-treated board.        Specifically, in the
method for manufacturing the silver alloy sputtering target for
forming an electroconductive film, an ingot formed by melting and
casting further contains a total of 0.8% by mass or less of Ce and/or
Eu. Thus, the silver alloy sputtering target according to the sixth
aspect of the present invention in which the coarsening of the
crystal grains is suppressed can be obtained. [0026]A method for



[0029]Hereinafter, a description will be given of a silver alloy
sputtering target for forming an electroconductive film according to
one embodiment of the present invention and a method for
manufacturing such a sputtering target with reference to FIG. 1. In
this specification, a percentage represents percent by mass if not
otherwise specified or unless a percentage represents a specific
numerical value. [0030]The silver alloy sputtering target for forming
an electroconductive film of the present embodiment is constituted by
a silver alloy having a component  Our Ref.:SGHP-037SG composition
containing a total of 0.1 to 1.5% by mass of Ga and/or Sn and the
balance composed of Ag and unavoidable impurities, wherein the
average grain diameter of the crystal grains of the silver alloy
(hereinafter referred to as "silver alloy crystal grains") is 120 to
400 pm and the dispersion in the grain diameter of the crystal grains
is 20% or less of the average grain diameter. [0031]The silver alloy
sputtering target for forming an electroconductive film of the
present embodiment may also be constituted by a silver alloy having a
component composition containing a total of 0.1 to 1.5% by mass of Ga
and/or Sn, a total of 1.0% by mass or less of Cu and/or Mg, and the
balance composed of Ag and unavoidable impurities.       The
sputtering target may also contain a total of 0.8% by mass or less of
Ce and/or Eu instead of Cu and Mg. [0032]Also, the silver alloy
sputtering target for forming an electroconductive film of the
present embodiment is constituted by a silver alloy having a
component composition containing 0.1 to 1.5% by mass of In, a total
of 0.1 to 1.5% by mass of Ga and/or Sn, and the balance composed of
Ag and unavoidable impurities, wherein the average grain diameter of
the crystal grains of the silver alloy (hereinafter referred to as
"silver alloy crystal grains") is 120 to 250 pm and the dispersion in
the grain diameter of the crystal grains is 20% or less of the
average grain diameter. [0033]The silver alloy sputtering target for
forming an electroconductive film of the present embodiment may also
be constituted by a silver alloy having a component Our
Ref.:SGHP-037SG composition containing 0.1 to 1.5% by mass of In, a
total of 0.1 to 1.5% by mass of Ga and/or Sn, a total of 1.0% by mass
or less of Cu and/or Mg, and the balance composed of Ag and
unavoidable impurities.        The sputtering target may also contain
a total of 0.8% by mass or less of Ce and/or Eu instead of Cu and Mg.
[0034]In the sputtering target of the present embodiment, the surface
of the target (the surface of the target to be subjected to
sputtering) has an area of 0.25 m2 or greater. In the case of a
rectangular target, at least one side thereof has a length of 500 mm
or greater. From the viewpoint of handling of the target, the upper
limit of the length is preferably 2500 mm. On the other hand, from
the viewpoint of the upper limit of the size which is rollable by a
rolling machine in a cold-rolling step, the upper limit of the width
is preferably 1700 mm. From the viewpoint of replacement frequency of
a target, the thickness of a target is preferably 6 mm or greater.
From the viewpoint of discharging stability of magnetron sputtering,
the thickness of a target is preferably 20 mm or less. [0035]Ag has
the effect of imparting low resistance to a reflective electrode film
for an organic LED element or a wiring film for a touch panel formed
by sputtering. [0036]Ga, Sn, and In have the effect of improving the
hardness of a target, so that warpage during machining can be
suppressed. In particular, the warpage of a large-sized target of



crystal grains from being coarsened by being solid-solved in Ag. In
particular, the silver alloy crystal grains are readily and partially
coarsened in the target in line with increased target size, resulting
in induction of splashing during sputtering. Thus, a remarkable
effect for suppressing the coarsening of the silver alloy crystal
grains is achieved by the addition of Cu and Mg. Even in a film
formed by sputtering, the addition of suitable amounts of Cu and Mg
has the effect of suppressing an increase in the surface roughness of
the film by suppressing the coarsening of the crystal grains due to
heating and suppressing the reduction in reflectivity due to
corrosion of the film.  [0040]The reason why the content of Cu and Mg
is limited to the above range is because the corrosion resistance of
the film formed by sputtering is further reduced and the electrical
resistance of the film increases when a total content of Cu and/or Mg
exceeds 1.0% by mass. Thus, a total content of Cu and/or Mg exceeding
1.0% by mass is not preferable to be used for an electrode film or a
wiring film. Since the composition of the film formed by sputtering
depends on the composition of the target, a total content of Cu
and/or Mg contained in a silver alloy sputtering target is set to
1.0% by mass or less and is preferably set to 0.3% to 0.8% by mass.
[0041]Ce and Eu have the effect of preventing the crystal grains from
being coarsened by forming an intermetallic compound between Ce/Eu
and Ag and by segregating the intermetallic compound at the crystal
grain boundaries. In particular, the silver alloy crystal grains are
readily and partially coarsened in the target in line with increased
target size, resulting in induction of splashing during sputtering.
Thus, a remarkable effect for suppressing the coarsening of the
silver alloy crystal grains is achieved by the addition of Ce and Eu.
Even in a film formed by sputtering, the addition of suitable amounts
of Ce and Eu has the effect of suppressing an increase in the surface
roughness of the film by suppressing the coarsening of the crystal
grains due to heating and suppressing the reduction in reflectivity
due to corrosion of the film. [0042]The reason why the content of Ce
and Eu is limited to the above range is because it is not preferable
that the amount of the deposited intermetallic compound between these
elements and Ag increases in the target structure and the grain
diameter of the precipitate is coarsened, resulting in an increase in
abnormal electrical discharge during sputtering when the content of
Ce and/or Eu exceeds 0.8% by mass. Thus, since the composition of the
film formed by sputtering depends on the composition of the target, a
total content of Ce and/or Eu contained in a silver alloy sputtering
target is set to 0.8% by mass or less and is preferably set to 0.3%
to 0.5% by mass.       Here, Ga, Sn, In, Cu, Mg, Ce, and Eu are
quantitatively analyzed by Inductively Coupled Plasma Spectrometry
(ICP Spectrometry). [0043]The average grain diameter of the silver
alloy crystal grains in the sputtering target of the present
embodiment is 120 to 400 pm and preferably 150 to 350 pm. The reason
why the average grain diameter of the silver alloy crystal grains is
limited to the above range is because, if the average grain diameter
is smaller than 120 pm, the dispersion in the crystal grain diameter
increases and thus abnormal electrical discharge readily occurs
during high-power sputtering, resulting in the occurrence of
splashing. On the other hand, if the average grain diameter is
greater than 400 pm, the unevenness of the sputtering surface
increases due to the differences between sputtering rates caused by



Our Ref.:SGHP-037SG diameter of one point) - (average grain diameter
of sixteen points)]I) is specified, and the dispersion in the grain
diameter is calculated using the specified average grain diameter
(specified average grain diameter) as follows:        I[(specified
average grain diameter) - (average grain diameter of sixteen points)]
/(average grain diameter of sixteen points) x 100 (%) [0050]As
described above, since the silver alloy sputtering target for forming
an electroconductive film of the present embodiment is constituted by
a silver alloy having a component composition containing a total
content of Ga and/or Sn in the above range and the balance composed
of Ag and unavoidable impurities, wherein the average grain diameter
of the crystal grains of the silver alloy is 120 to 400 pm and the
dispersion in the grain diameter of the crystal grains is 20% or less
of the average grain diameter, abnormal electrical discharge and the
occurrence of splashing can be suppressed even when a large electric
power is applied to the target during sputtering. Furthermore, since
the silver alloy sputtering target for forming an electroconductive
film of the present embodiment is constituted by a silver alloy
having a component composition containing a total content of In and
Ga and/or Sn in the above range and the balance composed of Ag and
unavoidable impurities, wherein the average grain diameter of the
crystal grains of the silver alloy is 120 to 250 pm and the
dispersion in the grain diameter of the crystal grains is 20% or less
of the average grain diameter, abnormal electrical discharge and the
occurrence of  Our Ref.:SGHP-037SG splashing can be suppressed even
when a large electric power is applied to the target during
sputtering. Also, an electroconductive film exhibiting excellent
corrosion resistance, excellent heat resistance, and low electrical
resistance may be obtained by sputtering the silver alloy sputtering
target for forming an electroconductive film. The sputtering target
of the present embodiment is particularly effective when the target
is a large-sized target having a width of 500 mm, a length of 500 mm
and a thickness of 6 mm or greater. [0051]Next, a description will be
given of a method for manufacturing the silver alloy sputtering
target for forming an electroconductive film of the present
embodiment.        For manufacturing the silver alloy sputtering
target for forming an electroconductive film of the present
embodiment, Ag with the purity of 99.99% by mass or greater and Ga
and Sn with the purity of 99.9% by mass or greater are used as raw
materials. When In is used, In with the purity of 99.9% by mass or
greater is used. [0052]Firstly, Ag and Ga are melted under a high
vacuum or an inert gas atmosphere, and then, a predetermined content
of Sn is added to the obtained molten metal. Then, the resulting
mixture is melted under a vacuum or an inert gas atmosphere, and
thus, an Ag alloy ingot formed by melting and casting, which contains
a total of 0.1 to 1.5% by mass of Ga and/or Sn and the balance
composed of Ag and unavoidable impurities, is manufactured.
Also, Ag and Ga are melted under a high vacuum or an inert gas
atmosphere, and then, a predetermined content of Our Ref.:SGHP-037SG
In and Sn is added to the obtained molten metal. Then, the resulting
mixture is melted under a vacuum or an inert gas atmosphere, and
thus, an Ag alloy ingot formed by melting and casting, which contains
0.1 to 1.5% by mass of In, a total of 0.1 to 1.5% by mass of Ga
and/or Sn, and the balance composed of Ag and unavoidable impurities,
is manufactured. [0053]Here, from the viewpoint of stabilizing the



rolling until the desired thickness is reached, and thus, the forged
ingot is formed in a board 4. From the viewpoint of the effect of
suppressing the dispersion in the grain diameter, it is preferable
that the reduction per one pass during cold-rolling is 5% to 10%.
From the viewpoint of making the diameter of the crystal grain finer
while setting the total reduction to a predetermined value and
maintaining the effect of suppressing the dispersion of the grain
diameter, it is preferable that cold-rolling is repeatedly performed
until the total reduction ((thickness of ingot prior to cold-rolling
- thickness of ingot after cold-rolling)/thickness of ingot prior to
cold-rolling) becomes 60% to 75%. The number of passes is preferably
10 to 20 so as to develop the effect described above.  [0059]From the
viewpoint of controlling the average grain diameter at a
predetermined level by means of recrystallization, it is preferable
that heat treatment after cold-rolling is performed for 1 to 2 hours
at the temperature of 550 00 to 650 C.        The board 4 subjected
to heat treatment is subjected to machining such as milling, electric
discharge machining, or the like until the desired dimension is
reached, and thus, the silver alloy sputtering target for forming an
electroconductive film of the present embodiment may be manufactured.
From the viewpoint of suppressing the occurrence of splashing during
sputtering, it is preferable that the arithmetic average surface
roughness (Ra) of the sputtering surface of the target subjected to
machining is 0.2 to 2 pm. [Examples] [0060]Next, a description will
be given of the evaluation results of the actually produced silver
alloy sputtering target for forming an electroconductive film of the
present invention in Examples. (Example 1) (Manufacture of silver
alloy sputtering target) [0061]As raw materials, Ag with the purity
of 99.99% by mass or greater and Ga with the purity of 99.9% by mass
or greater were prepared. Ag and Ga were placed in a high frequency
vacuum furnace at the mass ratio shown in Table 1. The total mass
upon melting was about 300 kg.  [0062]The vacuum chamber was
evacuated to vacuum and the atmosphere was substituted by Ar gas.
Then, Ag and Ga were melted under an Ar-substituted atmosphere. The
resulting alloy molten metal was casted into a graphite casting mold.
Then, the shrinkage cavity formed in the upper part of the ingot
manufactured by casting was removed. The weight of the sound part of
the ingot (p 290 x 370 mm) obtained was about 260 kg. [0063]The
obtained ingot was heated at the temperature of 800C for 1 hour, and
then was forged by repeating the rotation of the forging direction by
90 degrees in all directions (the z direction: the casting direction,
the x direction: any direction altered by 90 degrees relative to the
z direction, and the y direction: the direction altered by 90 degrees
relative to both the z direction and the x direction). At the forging
ratio per one time of 1/1.2 to 1/2, upsetting and forging were
repeated nineteen times while changing the forging direction. The
ingot was flattened at twentieth forging and was formed to obtain the
size of about 600 x 910 x 45 (mm). [0064]After forging, the ingot was
subjected to cold- rolling, and thus, the ingot was formed in a board
with the size of about 1200 x 1300 x 16 (mm). The reduction per one
pass during cold-rolling was 5% to 10%, and the number of passes was
13. The total reduction during cold-rolling was 70%.  Our
Ref.:SGHP-037SG        After rolling, the board was heated at the
temperature of 640 C for 1 hour, and was subjected to
recrystallization processing.        Next, the board was subjected to



electrical discharge occurred during sputtering        A disk having
the diameter of 152.4 mm and the thickness of 6 mm was cut out from
the arbitrary portion of the sputtering target in Example 1 with the
size of 1000 x 1200 x 12 (mm), and was soldered to a copper backing
plate. The soldered sputtering target was used as the target for
evaluation of splashing during sputtering, and the number of times
abnormal electrical discharge occurred during sputtering was
measured. The result is shown in Table 2. [0068]In the measurement of
the number of times abnormal electrical discharge occurred, the
soldered target for evaluation was attached to a normal magnetron
sputtering apparatus, and the atmosphere was evacuated to a pressure
of 1 x 10-4 Pa. Then, the soldered target was subjected to sputtering
under the condition that Ar gas pressure was 0.5 Pa, the electric
power applied was DC 1000 W, and the target-to-substrate distance was
60 mm. The number of times abnormal electrical discharge occurred
during sputtering was measured as the number of times abnormal
electrical discharge occurred for 30 minutes elapsed from the start
of discharging by means of the arc counting function of the DC power
source (model number: RPDG-50A) manufactured by MKS Instruments, Inc.
The result is shown in Table 2. In the sputtering target in Example
1,  Our Ref.:SGHP-037SG the number of times abnormal electrical
discharge occurred was as many as ten or less. [0069](4) Evaluation
of basic properties as electroconductive film (4-1) The surface
roughness of film        Using the target for evaluation shown in
(3), sputtering was performed under the same condition as that shown
in (2), and a film having the thickness of 100 nm is formed on a
glass substrate having the size of 20 x 20 (mm) to thereby obtain a
silver alloy film. Furthermore, in order to evaluate heat resistance,
the silver alloy film was subject to heat treatment at the
temperature of 250 C for 10 minutes. Then, the average surface
roughness (Ra) of the silver alloy film was measured by an atomic
force microscope. The result is shown in Table 2. The average surface
roughness Ra of the film of the sputtering target in Example 1 was 1
nm or less. [0070](4-2) Reflectivity        In order to evaluate
corrosion resistance, the silver alloy film formed in the same manner
as (4-1) was kept in a constant temperature and high humidity chamber
at the temperature of 80 C and the humidity of 85% for 100 hours and
then the reflectivity of the silver alloy film was measured by a
spectrophotometer. The result is shown in Table 2. Consequently, the
absolute reflectivity of the silver alloy film of the sputtering
target in Example 1 at the wavelength of 550 nm was 90% or greater.
[0071](4-3) Specific resistance of film  Our Ref.:SGHP-037SG
The result of measuring the specific resistance of the silver alloy
film formed in the same manner as (4-1) is shown in Table 2.
Consequently, the specific resistance of the silver alloy film in the
sputtering target in Example 1 was as low as 3.34 pQ.cm.
[0072](Examples 2 to 9 and Comparative Examples 1 to 5)        The
sputtering targets in Examples 2 to 9 and Comparative Examples 1 to 5
were manufactured in the same manner as that in Example 1 so as to
obtain the sputtering targets in Examples 2 to 9 and Comparative
Examples 1 to 5 except that the component compositions and the
manufacturing conditions were set as described in Table 1. Then, the
aforementioned various evaluations were conducted as in Example 1.
These results are shown in Tables 1 and 2. [0073](Conventional
Examples 1 and 2)       As in Example 1, Ag and Ga were melted under
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41. OZ 01 CO 91. g 91. 91  41. *g    FORGING TEMPERATURE (t) 008 OgL
098  008  09L 008 008  OgL  008 008  008 I ooL 006 008   oos Sn(% BY
MASS) 0 



0 0 0 9.0 1*0 ,- 9' C*0 0 *L' I. 0  00  90  0 (SSYW AG 910) 89   -r-
9" I- 0000    *go.o  0  0 9'0   0   



EXAMPLE 11 EXAMPLE 21 EXAMPLE 31 EXAMPLE 4 EXAMPLE 5  EXAMPLE 6
EXAMPLE 7  EXAMPLE 81 EXAMPLE 91 COMPARATIVE EXAMPLE  1  COMPARATIVE
EXAMPLE 2  COMPARATIVE EXAMPLE 3  COMPARATIVE EXAMPLE 4  COMPARATIVE
EXAMPLE 5  CONVENTIONAL EXAMPLE I  CONVENTIONAL EXAMPLE 2  REFERENCE
EXAMPLE I    THE NUMBER OF TIMES ABNORMAL ELECTRICAL DISCHARGE
OCCURRED WARPAGE AFTER MACHINING (",",) "1" SURFACE ROUGHNESS OF FILM
AFTER HEAT TREATMENT (Ra :nm) 



ABSOLUTE  REFLECTIVITY AT nwAmvAEFLTEENRGTKHEOPFT55INO CONSTANT
TEMPERATURE AND CO(UTANT HUMIDITY SPECIFIC RESISTANCE OF FILM  (ti g
.0111) EXAMPLE 1 5 0.7 1 94.3 3.34 EXAMPLE 2 6 0.8 0.9 95.8 4.12
EXAMPLE 3 7 0.7 0.8 95.3 5.16 EXAMPLE 4 6 0.4 0.8 94.8 6.13 EXAMPLE 5
5 0.8 0.9 



93.9 3.38 EXAMPLE 6 4 0.7 0.8 95.5 4.30 EXAMPLE 7 6 0.6 0.7 95.2 5.39
EXAMPLE 8 7 0.7 0.7 95.5 6.46 EXAMPLE 9 7 0.5 0.9 95.8 5.86
COMPARATIVE EXAMPLE 1 24 1.4 2 87.5 4.27 COMPARATIVE EXAMPLE 2 8 



0.4 0.7 88.5 7.93 COMPARATIVE EXAMPLE 3 22 0.6 0.8 95.3 5.25
COMPARATIVE   EXAMPLE 4 28 03 03 95.2 5.27 COMPARATIVE EXAMPLE 5 26
03 oi 95.5 5.20 CONVENT IONAL EXAMPLE 1 85 1.3 0.7 95.2 5.16 CONVENT
IONAL EXAMPLE 2 39 0.8 0_8 95.8 5.26 



CE REFERENEXAMPLE 1 5 __.-------- 0.7 95.3 5.23  [0077]As can be seen
from Table 1, in Examples 1 to 9, the average grain diameter of the
silver alloy crystal grains was 190 to 340 pm and the dispersion in
the grain diameter was 12 to 19%. These were preferable ranges. In
contrast, in Comparative Example 1 in which Ga was 0.05% by mass, the
average grain diameter was 410 pm and has fallen outside a desired
range. Also, in Comparative Example 3 in which the temperature of hot
forging was 700 C, the dispersion in the grain diameter was as high
as 29%. In Comparative Example 4 in which the temperature of hot  Our
Ref.:SGHP-037SG forging was 900 C, the average grain diameter was as
high as 450 pm and the dispersion in the grain diameter was also as
high as 35%. [0078]As can be seen from Table 2, in Examples 1 to 9,
good results were obtained for the number of times abnormal
electrical discharge occurred, the warpage after machining, the
surface roughness of the film, the absolute reflectivity at the
wavelength of 550 nm, and the specific resistance of the film. In
contrast, in Comparative Example 1 in which Ga was 0.05% by mass, the
warpage after machining was as high as 1.4 mm, the surface roughness
of the film was also as high as 2 pm, and the absolute reflectivity
at the wavelength of 550 nm was as small as 87.5%. In Comparative
Example 2 in which Sn was 1.7% by mass, the absolute reflectivity at
the wavelength of 550 nm was as small as 88.5%. In Comparative
Examples 1 and 3 to 5 and Conventional Examples 1 and 2, the number
of times abnormal electrical discharge occurred was as many as twenty
two or more. Furthermore, in Comparative Example 2 in which Sn was
1.7% by weight, the specific resistance of the film was as high as
7.93 pQ.cm. [0079](Examples 10 to 20 and Comparative Example 6)
The sputtering targets in Examples 10 to 20 and Comparative Example 6
were manufactured in the same manner as that in Example 1 so as to
obtain the sputtering targets in Examples 10 to 20 and Comparative
Example 6 except that the component compositions of Ga/Sn and Cu/Mg
and the manufacturing conditions were set as described in Table 3.
Our Ref.:SGHP-037SG Then, the aforementioned various evaluations were
conducted as in Example 1. These results are shown in Tables 3 and 4.
[0080] [Table 3]  Our Ref.:SGHP-037SG   z ill o 5 cc Co rat cc cc 1-
Law cc.= a..... co c` < - CI  



V I  E  El  17 I-I 31   91  31I L1 LI  Z1 AVERAGE PARTICLE DIAMETER
(um) 091  017 I  OL 1  0E1  OL I  0171  091  091  19E1  091 093  031
HEAT TREATMENT CONDITION AFTER COLD-ROLLING, NOTE THAT HOT-ROLLING
WAS USED IN CONVENTIONAL EXAMPLES 600C, 19ouR L600C, 1HOUR ano9L
'00009 1 8notIL '00009  anoti '0.009  



ano9L 0.009  600C, 1HOUR  600C, 1HOUR arKm '00009  itnOHL '0.009
8110H I. '0.009  600C, 1HOUR  TOTAL PRESSURE  REDUCTION RATIO DURING
COLD-ROLLING W. NOTE THAT HOT-ROLLING WAS USED IN  CONVENTIONAL
EXAMPLES 59  99  99  99  29  99  99  59  59  99  99  99  cc= ww o -
w- cc zmz cz, =Rail- a u_ Lu W MCC 2WmOw i- 0= ts. ca. 



91  In - SF SF  g S L 91  g  S  2 L gl 91  FORGING TEMPERATURE (C)
009  008  008  008  008  008  008  008  008  008  I008 009  Cu, Mg (%
BY MASS) 2COIN  0'12141 On0 sr  L'02V4 ovn  



EOn0  9-ono Mg0.4, Cu0.2 g'on0 [ol  90'021N *L  8n (% BY MASS)  0000
90 9.0  91)  3'0 to  0 Ig 0 J Ga (% BY MASS)  gti   SO  0000   3'0 3D
9'0I 0  EXAMPLE 10  



EXAMPLE 11  EXAMPLE 12  EXAMPLE 13] I EXAMPLE 14  I EXAMPLE 151 I
EXAMPLE 16  I EXAMPLE 17] I EXAMPLE 181 I EXAMPLE 19  I EXAMPLE 201
[COMPARATIVE 1 EXAMPLE 6     THE NUMBER OF TIMES ABNORMAL ELECTRICAL
DISCHARGE OCCURRED WARPAGE AFTER MACHINING UnnU SURFACE ROUGHNESS OF
FILM AFTER HEAT TREATMENT (Ra: nm) ABSOLUTE REFLECTIVITY (AJ;
IVAVnEitilENGTH AFTER KEPT IN CONSTANT TEMPERATURE AND CONSTANT
HUMIDITY (%) SPECIFIC RESISTANCE OF FILM (11 Q cm) EXAMPLE 10 3 0_6
0.7 96.9 4.59 EXAMPLE 11 4 0.6 0.7 95.4 6.26 



EXAMPLE 12 1 0.7 0.8 96.7 4.35 EXAMPLE 13 0 0.5 0.6 96.4 5.80 EXAMPLE
14 5 0.6 0.8 95.5 4.47 EXAMPLE 15 4 0.6 0.6 96.7 5.73 EXAMPLE 16 2
0.5 0.7 96.2 4.92 EXAMPLE 17 4 0.5 0.7 



96.2 5.53 EXAMPLE 18 1 0.6 0.7 96.7 5.27 EXAMPLE 19 4 0.5 0.7 96.6
5.27 EXAMPLE 20 7 0.5 0.9 96.4 4.21 comunm muol.E6 2 0.5 0.6 88.4
7.81  [0082]As can be seen from Table 3, in Examples 10 to 20, the
average grain diameter of the silver alloy crystal grains was 130 to
260 pm and the dispersion in the grain diameter was 11 to 17%. These
were preferable ranges.        As can be seen from Table 4, in
Examples 10 to 20, good results were obtained for the number of times
abnormal electrical discharge occurred, the warpage after machining,
the surface roughness of the film, the absolute reflectivity at the
wavelength of 550 nm, and the specific resistance of the film. In
contrast, in Comparative Example 6 in which Mg was 1.7% by weight,
other properties were at good levels but the absolute reflectivity at
the  Our Ref.:SGHP-037SG wavelength of 550 nm was as low as 88.4% and
the specific resistance of the film was as high as 7.81 pa.cm.
[0083](Examples 21 to 28 and Comparative Example 7) 



The sputtering targets in Examples 21 to 28 and Comparative Example 7
were manufactured in the same manner as that in Example 1 so as to
obtain the sputtering targets in Examples 21 to 28 and Comparative
Example 7 except that the component compositions of Ga/Sn and Ce/Eu
and the manufacturing conditions were set as described in Table 5.
Then, the aforementioned various evaluations were conducted as in
Example 1. These results are shown in Tables 5 and 6. [0084][Table 5]
Our Ref.:SGHP-037SG  Ce = L11..... 0 -r _ 0 cc CO = W ix -
Itsi.....I7 ILI a. --, co o_ < 6 o 91  171  81  91  91  81  L. 1  91
61  AVERAGE PARTICLE DIAMETER (Rni) 0 LZ  OS L  0 LZ  OC  09 L 09F
09 L  OLZ OZ  HEAT TREATMENT CONDITION AFTER COLD-ROLLING, NOTE THAT
HOT-ROLLING WAS USED IN CONVENTIONAL EXAMPLES 



ancH L IflOHF'30OO9  600C, 1HOUR  600C, 1HOUR anoH '00009 600C, 1HOUR
anoR '00009  600C, 1HOUR  600C, 1HOUR  TOTAL PRESSURE REDUCTION RATIO
DURING COLD-ROLLING (%), NOTE THAT HOT-ROLLING WAS USED IN
CONVENTIONAL EXAMPLES 59 99  59  99  99  99  99  29 99  wo ww m .cco
coM -cu.!ce om = 1- -0 =..._,..., i_ al - Ls- LLICO= = =13- 0_ 0 LU 



I- 0 = Ls- 0- 9'- 91  9'- 9   91.  91 91  91  SF FORGING TEMPERATURE
(C) 008  008 008 008  008  008  008  008  008 Ce, Eu (% BY MASS) L
go.opo CPO L0-0 n3 8-0 rq ['Dna 'Z'000 90.0113 '9000 Ce0.08, Eu0.5
10090  *6.03 Sn (% BY MASS) 110  



0 0 0 E.0  00  Ga (% BY MASS) 00  90 9.0 ED 170  30 g'0 90  1EXAMPLE
211 'EXAMPLE 221 EXAMPLE 231 EXAMPLE 241 EXAMPLE 251 EXAMPLE 261
EXAMPLE 271 EXAMPLE 281 COMPARATIVE I EXAMPLE7     THE NUMBER OF
TIMES ABNORMAL ELECTRICAL DISCHARGE OCCURRED WARPAGE AFTER MACHINING
(rum) SURFACE ROUGHNESS OF FILMAFTER 



HEAT TREATMENT (Ra: nm) ABSOLUTE REFLECTIVITY AT WAVELENGTH OF 550nm
MTERKEPTM CONSTANT TEMPERATURE AND ONSTANT HUMIDITY (50 SPECIFIC
RESISTANCE OF FILM (j Q . cm) EXAMPLE 21 3 0.7 0.8 96.0 4.19 EXAMPLE
22 4 05 03 965 5.40 EXAMPLE 23 4 OM OS 96.1 434 EXAMPLE 24 8 0.7 0.7
96.9 5.60 EXAMPLE 25 4 OS 



03 96.0 4.40 EXAMPLE 26 3 0.5 0.8 96.8 5.76 EXAMPLE 27 3 OM 0/ 96.4
520 EXAMPLE 28 5 0.6 0.9 96.5 4.22 cummivE umPLE7 12 OS 03 955 5.99
[0086]As can be seen from Table 5, in Examples 21 to 28, the average
grain diameter of the silver alloy crystal grains was 130 to 270 pm
and the dispersion in the grain diameter was 15 to 18%. These were
preferable ranges.       As can be seen from Table 6, in Examples 21
to 28, good results were obtained for the number of times abnormal
electrical discharge occurred, the warpage after machining, the
surface roughness of the film, the absolute reflectivity at the
wavelength of 550 nm, and the specific resistance of the film. In
contrast, in Comparative Example 7 in which Eu was 0.9% by weight,
other properties were at good levels but the number of times abnormal
electrical discharge occurred was as many as twelve. [0087](Example
29)    (Manufacture of silver alloy sputtering target) As raw
materials, Ag with the purity of 99.99% by mass or greater, In with
the purity of 99.9% by mass or 



Our Ref.:SGHP-037SG greater, and Ga with the purity of 99.9% by mass
or greater were prepared. Ag, In, and Ga were placed as raw materials
in a high frequency vacuum furnace at the mass ratio shown in Table
7. The total mass upon melting was about 300 kg. [0088]The vacuum
chamber was evacuated to vacuum and the atmosphere was substituted by
Ar gas. Ag and Ga were melted under an Ar-substituted atmosphere and
then In is added to the resulting mixture. The resulting alloy molten
metal was casted into a graphite casting mold. Then, the shrinkage
cavity formed in the upper part of the ingot manufactured by casting
was removed. The weight of the sound part of the ingot (9 290 x 370
mm) obtained was about 260 kg. [0089]As in Example 1, the obtained
ingot was heated and then was forged. [0090]As in Example 1, the
forged ingot was subjected to cold-rolling. After rolling, the board
was heated at the temperature of 580 C for 1 hour, and was subjected
to recrystallization processing.        Next, the board was subjected
to machining until the size of 1000 x 1200 x 12 (mm) was reached,
whereby the sputtering target in Example 29 of the present invention
was obtained. [0091](Evaluation of sputtering target)        As in
Example 1, the aforementioned various evaluations (1) to (4) for the
sputtering target in Example 29 were conducted. The results are shown
in Tables 7 and 8.  [0092](Examples 30 to 42 and Comparative Examples
8 to 14)        The sputtering targets in Examples 30 to 42 and
Comparative Examples 8 to 14 were manufactured in the same manner as
that in Example 29 so as to obtain the sputtering targets in Examples
30 to 42 and Comparative Examples 8 to 14 except that the component
compositions and the manufacturing conditions were set as described
in Table 7. Then, the aforementioned various evaluations were
conducted as in Example 29. These results are shown in Tables 7 and
8. [0093](Conventional Examples 3 and 4)        As in Example 29, In,
Ga, and Sn were melted under the component compositions of In, Ga,
and Sn described in Table 7. The resulting alloy molten metal was
casted into a graphite casting mold to thereby manufacture an ingot
with the size of about 400 x 400 x 150 (mm). Furthermore, the ingot
was subjected to hot rolling after being heated at the temperature of
600 C for 1 hour to thereby manufacture the sputtering target in
Conventional Example 3. As in Conventional Example 3, the cast ingot
was subjected to hot rolling and then subjected to heat treatment at
the temperature of 600 C for 2 hours to thereby manufacture the
sputtering target in Conventional Example 4. As in the evaluation in
Example 29, the aforementioned various evaluations for the sputtering
targets in Conventional Examples 3 and 4 were conducted. These
results are shown in Tables 7 and 8. [0094](Reference Example 2)  Our
Ref.:SGHP-037SG Ag with the blending proportion of In and Ga
described in Table 7 (the total weight used was 7 kg) were melted.
The resulting alloy molten metal was casted into a graphite casting
mold to thereby manufacture an ingot with the size of T 80 x 110
(mm). The obtained ingot was subjected to upsetting and forging as
the same number of times (five times) as that in Comparative Example
7, the reduction during cold-rolling, and heat treatment to thereby
obtain a board with the size of 220 x 220 x 11 (mm). As in Examples
and Comparative Examples, the aforementioned various evaluations were
conducted in Reference Example 2. These results are shown in Tables 7
and 8. Since the sputtering target in Reference Example 2 has the
size smaller than that of the sputtering targets manufactured in
Examples and Comparative Examples, no evaluation was conducted for



co I= w cc tr I-w In 2 < M CO 0- cc---- t71_  91_  Et  91_  t  Zt  9
t  03  Ipi_  It71.  91I Is  I91  IEL  I.171  I91  It  I9  I *EZ
sLLZ_Z__ I *9Z  I *99  I *8Z  ItiF  AVERAGE PARTICLE DIAMETER (pm) Z1
ouI 06L1 osI 09?I 091I 0171_1  H 



Utz  081  091 Ioz  I08  Ion  *09Z  OZ  I*06Z  I0E1  I081  I*00E  I08
on  I*OCE  I 091- HEAT TREATMENT CONDITION AFTER COLD-ROLLING, NOTE
THAT HOT-ROLLING WAS USED IN CONVENTIONAL EXAMPLES 580C, 1HOUR 600C,
1HOUR 580C, 2HouRs sanoHZ '0,009  snoRt '000179  anal t '0"009  580C
1HouR  560C, 1HOUR  snoHt 0,009  a110H1 '0,009  8noHt '0,009  ano91-
"0,009  snoHt '0,009  anoHt '0,009 



snail- "0.009  8nou1 '00009  dOORL '0,009  600C, 1H0UR  600C, 1HOUR
600C, 1HOUR 600C, 1HOUR  600C, 2H0uR8 I anoR I. '0,009 TOTAL PRESSURE
REDUCTION RATIO DURING COLD-ROLLING (90, NOTE THAT HOT-ROLLING WAS
USED IN CONVENTIONAL EXAMPLES Ut  9L  OL  09 99  OL  SL  09  OL  OL
9L  09  99  29  29  59  29  99  29  



29  99  68  68  99  cco LIEW M MC''C.9 W2 = m a = 1- - o 1-11.1 a W
wco iz CC 2 W 0- CD LU I- 0 = U., Ct. 0?  9   01  91  OZ  0  01- 0?
S t  9__I 01 V) -,- 91  21  g  g  



91.   9  *9     FORGING TEMPERATURE (C) 008 09L 098 Ioos Ioos  09L
098 008 008 09L  098 008 008 008 008 008 008  008 OOL 006 008   008
Sn (9.3 BY MASS) 



0 0 C) 0 C) 0 0 0 l'0  -1- 9' 3'0 9'0 0 r 0 *8' t E'0 .0  00   0 Ga
(IS BY MASS) Z 0 to   Z'O  90  9-1-   



0000   Z'O 2'0  30  CD *90'0  000  CO 3'0 CD Z 0 In (% BY MASS)   1-
2' so 9'0 9'0 9.0   90  90 90  '0 *20'0 *EL  S 0 90  



90  9'0 90 9-0 9'0  9.0  I EXAMPLE 29  I EXAMPLE 301 I EXAMPLE 311 I
EXAMPLE 32 I I EXAMPLE 33 I I EXAMPLE 34 I I EXAMPLE 35 I EXAMPLE 361
EXAMPLE 37 I EXAMPLE 38 I EXAMPLE 39  EXAMPLE 40 I EXAMPLE 41
EXAMPLE 42 I COMPARATIVE EXAMPLE 8  COMPARATIVE EXAMPLE 9
COMPARATIVE EXAMPLE 10  COMPARATIVE EXAMPLE 11 COMPARATIVE EXAMPLE 12
COMPARATIVE -I EXAMPLE 13  COMPARATIVE EXAMPLE 14 OCNVFNTIONAT I 



EXAMPLE 3  CONVENTIONAL EXAMPLE I    310010 30NR3434     THE NUMBER
OF TIMES ABNORMAL ELECTRICAL DISCHARGE OCCURRED WARPAGE AFTER
MACHINING (mm) SURFACE ROUGHNESS OF FILM AFTER HEAT TREATMENT (Ra:
nm) ABSOLUTE REFLECTIVITY AT WAVELENGTH OF 550nm AFTER KEPT IN
CONSTANT TEMPERATURE AND CONSTANT HUMIDITY (%) SPECIFIC  RESISTANCE
OF FILM CIA Q 'cm) EXAMPLE 29 1 1 0.8 96.4 3.85 EXAMPLE 30 2 0.6 03
962 4.68 EXAMPLE 31 1 0.7 0.7 95.8 



5.67 EXAMPLE 32 3 0.4 0.7 94.0 6.67 EXAMPLE 33 2 0.8 0.8 95.3 4.44
EXAMPLE 34 1 0.9 0.7 96.0 5.35 EXAMPLE 35 4 03 OA 96.0 6.41 EXAMPLE
36 5 0.5 0.7 94.0 6.80 EXAMPLE 37 3 OS 



R8 958 446 EXAMPLE 38r 4 0.7 0.7 96.0 5.33 EXAMPLE 39 5 0.4 0.7 95.5
6.44 EXAMPLE 40. 3 OS 0.7 93.8 6.80 EXAMPLE 41 3 05 0.7 96.2 5.12
EXAMPLE 42 2 0.7 0.7 96.3 6.04 COMPARATIVE NAIIM8 



22 1.9 13 92.3 338 COMPARATIVE EXAMPLE O 3 05 03 89.1 7.07
COMPARATIVE EXAMPLE10 25 0.6 1.9 94.5 433 MAME 5 03 R7 873 7.97
COMPARATIVE 27 OS as 953 429 cowamiE EXAMPLE 13 27 03 0.8 



961 427 COMPARATIVE EXAMPLE II 25 OS 03 96.3 4.87 CONVENTIONAL
EXAMPLE3 45 12 0.8 95.8 4.66 CONVENTIONAL EXAMPLE 38 0.8 as 96.4 458
REFERENCE ExAMPLE2 4 ---------- 0.7 95.6 4.66  [0097]As can be seen
from Table 7, in Examples 29 to 42, the average grain diameter of the
silver alloy crystal grains was 120 to 250 pm and the dispersion in
the grain diameter was 12 to 20%. These were preferable ranges. In
contrast, in Comparative Example 8 in which In was 0.05% by Our
Ref.:SGHP-037SG weight, the average grain diameter was 260 pm and has
fallen outside a desired range. Also, in Comparative Example 12 in
which the temperature of hot forging was 700 oC, the dispersion in
the grain diameter was as high as 23%. In Comparative Example 13 in
which the temperature of hot forging was 900 C, the average grain
diameter was as high as 300 pm and the dispersion in the grain
diameter was also as high as 22%. [0098]In Comparative Example 14 in
which the number 



of times upset forging performed was five, the dispersion in the
grain diameter was as high as 26%. In Conventional Example 3, the
dispersion in the grain diameter was as high as 86%. Furthermore, in
Conventional Example 4, the average grain diameter was as high as 330
pm and the dispersion in the grain diameter was also as high as 28%.
In Reference Example 2, evaluation was conducted for the small-sized
target as compared with a large-sized target for which the present
invention becomes particularly effective. Despite the fact that the
small-sized target was manufactured under the substantially same
condition as that in Comparative Example 14 in which the number of
times hot upset forging performed was five, the dispersion in the
grain diameter was preferably 14%. [0099]As can be seen from Table 8,
in Examples 29 to 42, good results were obtained for the number of
times abnormal electrical discharge occurred, the warpage after
machining, the surface roughness of the film, the absolute
reflectivity at the wavelength of 550 nm, and the specific resistance
of the film. In contrast, in Comparative Our Ref.:SGHP-037SG Example
8 in which In was 0.05% by mass, the warpage after machining was as
high as 1.9 mm and the surface roughness of the film was also as high
as 1.7 pm. In Comparative Example 9 in which In was 1.7% by mass, the
absolute reflectivity at the wavelength of 550 nm was as small as
89.1%. In Comparative Examples 8, 10, and 12 to 14 and Conventional
Examples 3 and 4, the number of times abnormal electrical discharge
occurred was as many as twenty two or more. Furthermore, in
Comparative Example 9 in which In was 1.7% by weight and in
Comparative Example 11 in which Sn was 1.8% by weight, the specific
resistance of the film was as high as 7 pa.cm. [0100](Examples 43 to
52 and Comparative Example 15)       The sputtering targets in
Examples 43 to 52 and Comparative Example 15 were manufactured in the
same manner as that in Example 29 so as to obtain the sputtering
targets in Examples 43 to 52 and Comparative Example 15 except that
the component compositions of In, Ga/Sn, and Cu/Mg and the
manufacturing conditions were set as described in Table 9. Then, the
aforementioned various evaluations were conducted as in Example 29.
These results are shown in Tables 9 and 10. [0101][Table 9]  Our
Ref.:SGHP-037SG  zw 0--] -om wmw meet: w 0- <a up,1-- EzEe 81  Et  L
I  91  31  4 I  9  I a  I91  91  9  AVERAGE PARTICLE DIAMETER (ft m)
Oa  091  091.  NI.  0E1I 091  



091  0E1  041  081  [ HEAT TREATMENT CONDITION AFTER COLD-ROLLING.
NOTE THAT HOT-ROLLING WAS USED IN CONVENTIONAL EXAMPLES 9noH I '3099
600C, iHouR 580C, 2HOORs sano1-13 0.009 1 640C, 1HouR 600C, 11-IouR
un011l '0009  600C, 1HouR  600C, ThouR unoHL 00009  600C, mom I
RESSURE ON RATIO LLING 00, AT LINO D IN 'IONAL ES CL  CL  SL  09  CL
CL  g9  



59  99  59  99              mo ww m mcco owv.dr =zfr--0      i_w(Dts.
w coCce =LL.c.ow i-O0u-a. OZ  91  to 01  OZ  21  91  2  91  91  91  



FORGING TEMPERATURE Cc) 008 OgL  098  009  008  OgL 008  008  008
008  008  Cu, Mg (% By MASS) owtAz g MAI    r000  g. ono O. Ina V0n0
.9.0V+1  Mg0.2, Cu0.5  s*ono 'TON  so ogvi  *L 12iel Sn (% BY MASS) 0
0 0 3.0 to ZD 0 3.0 



ZD 0 ZO Ga (% BY MASS) to to to  000   0 to  0 In (% BY MASS) G-0 9-0
gD  ED  30 9.0 9.0  EXAMPLE 43 I EXAMPLE 44 I EXAMPLE 45 I EXAMPLE 46
EXAMPLE 47 I EXAMPLE 48 I 



'EXAMPLE 491 EXAMPLE 501 EXAMPLE 51 I EXAMPLE 52 I  SI 31dIVY3 I
3AILIfend1103 j  [0102][Table 10]   THE NUMBER OF TIMES ABNORMAL
ELECTRICAL DISCHARGE OCCURRED WARPAGE AFTER MACHINING (rum) SURFACE
ROUGHNESS OF FILM AFTER HEAT TREATMENT (Ra: nm) ABSOLUTE REFLECTIVITY
AT WAVELENGTH OF 550 urn AFTER KEPT IN CONSTANT TEMPERATURE AND
CONSTANT HUMIDITY (%) SPECIFIC RESISTANCE OF FILM (it Q 'am) EXAMPLE
43 1 0.9 0.7 97.1 4.80 EXAMPLE 44 3 0.8 0.7 97.0 5.64 EXAMPLE 45 5
0.7 0.6 



95.2 6.70 EXAMPLE 46 2 0.4 0.7 96.0 4.34 EXAMPLE 47 0 0.8 0.7 97.2
5.68 EXAMPLE 48 3 0.8 0.7 94.7 6.73 EXAMPLE 49 3 0,7 0.7 97.0 5.86
EXAMPLE 50 5 0.7 0.6 96.3 5.90 EXAMPLE 51i 2 



0.5 0.7 97.3 5.48 EXAMPLE 52 4 0.6 0.7 96.7 4.70 COMPARATIVE EXAMPLE
IS 4 0.5 0.6 89.8 8.20  [0103]As can be seen from Table 9, in
Examples 43 to 52, the average grain diameter of the silver alloy
crystal grains was 130 to 180 pm and the dispersion in the grain
diameter was 12 to 17%. These were preferable ranges.       As can be
seen from Table 10, in Examples 43 to 52, good results were obtained
for the number of times abnormal electrical discharge occurred, the
warpage after machining, the surface roughness of the film, the
absolute reflectivity at the wavelength of 550 nm, and the specific
resistance of the film. In contrast, in Comparative Example 15 in
which Mg was 1.7% by weight, other properties were at good levels but
the absolute reflectivity at the wavelength of 550 nm was as slightly
low as 89.8% and the specific resistance of the film was as high as
8.20 pQ.cm.  [0104](Examples 53 to 62 and Comparative Example 16)
The sputtering targets in Examples 53 to 62 and Comparative Example
16 were manufactured in the same manner as that in Example 29 so as
to obtain the sputtering targets in Examples 53 to 62 and Comparative
Example 16 except that the component compositions of In, Ga/Sn, and
Ce/Eu and the manufacturing conditions were set as described in Table
11. Then, the aforementioned various evaluations were conducted as in
Example 29. These results are shown in Tables 11 and 12. [0105][Table
11]  Our Ref.:SGHP-037SG  mw o-J - 0 m or 1- 1- wecw 0. wo-c- EzEk'
91.I t L  81-  



91-  L  91-  91.  174I 91-I 61.  91 AVERAGE PARTICLE DIAMETER turn)
081.  0171-  OL  091.  on  OL1.  OC  091  014  00Z  OZ1- TREATMENT
HON AFTER 2OLLING. THAT OLLING ISED IN .NTIONAL 'LES dnoHl- '00089 1
anail '00009 580C, 2HOURS  600C, 2HOURS anokl '000171 anon '00009 1
einoHl. '03009 1 arm' '00009  



600C, 1HOUR  600t 1NOUR 600C, -Nous              I TOTAL PRESSURE '
REDUCTION RATIO I CURING COLD-ROLLIN3 (X). NOTE THAT HOT-ROLLING WAS
USED IN CONVENTIONAL EXAMPLES 01  gL  99  01 CIL  09  99  99  29  99
j 99  cea ww m 
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90 L  9'0 SO   g0   EXAMPLE 531 EXAMPLE 541 ftAMPLEI EXAMPLE 561
EXAMPLE 571 EXAMPLE 58  EXAMPLE 59  EXAMPLE 60  EXAMPLE 61  EXAMPLE
62  COMPARATIVE EXAMPLE 16  [0106][Table .12]   THE NUMBER OF TIMES
ABNORMAL ELECTRICAL DISCHARGE OCCURRED WARPAGE AFTER MACHINING (mm)
SURFACE ROUGHNESS OF FILM AFTER HEAT TREATMENT (Ra: nm) ABSOLUTE
REFLECTIVITY AT WAVELENGTH OF 550 nm AFTER KEPT IN CONSTANT
TEMPERATURE AND CONSTANT HUMIDITY BO SPECIFIC RESISTANCE OF FILM (II
Q cm) EXAMPLE 53 



5 0.9 0.7 97.1 4.93 EXAMPLE 54 4 0.6 0.6 97.2 4.99 EXAMPLE 55 ' 10
0.7 0.7 96.8 6.20 EXAMPLE 66 4 0.5 0.7 96.2 5.00 EXAMPLE 57 i 5 0.9
0.7 96.7 5.05 EXAMPLE 58 9 0.7 0.6 96.4 



6.26 EXAMPLE 59 6 0.6 0.7 96.8 5.39 EXAMPLE 60 7 0.5 0.6 97.0 5.05
EXAMPLE 61 6 0.6 0.7 97.3 5.20 EXAMPLE 62 5 0.6 0.7 96.5 4.82
CPWARATIVE EXAMPLE 16 12 0.8 0.6 95.5 6.88  [0107]As can be seen from
Table 11, in Examples 53 to 62, the average grain diameter of the
silver alloy crystal grains was 130 to 200 pm and the dispersion in
the grain diameter was 13 to 18%. These were preferable ranges. 



As can be seen from Table 12, in Examples 53 to 62, good results were
obtained for the number of times abnormal electrical discharge
occurred, the warpage after machining, the surface roughness of the
film, the absolute reflectivity at the wavelength of 550 nm, and the
specific resistance of the film. In contrast, in Comparative Example
16 in which Eu was 0.9% by weight, other properties were at good
levels but the number of times abnormal electrical discharge occurred
was as many as twelve.  [0108]As described above, the silver alloy
sputtering targets for forming an electroconductive film in Examples
1 to 62 of the present invention suppress the occurrence of abnormal
electrical discharge. It can be seen that these sputtering targets
are subject to sputtering to thereby obtain reflective electrode
films for an organic LED, which exhibit excellent properties such as
high reflectivity and the small surface roughness of the reflection
film. It can also be seen that these reflective electrode films for
an organic LED exhibit excellent properties such as low specific
resistance and thus are preferably used for a wiring film for a touch
panel. [0109]The technical scope of the present invention is not
limited to the aforementioned embodiments and Examples, but the
present invention may be modified in various ways without departing
from the scope or teaching of the present invention. [Reference
Numerals] [0110]1: cylindrical ingot, 2: squared ingot, 3: forged
ingot, 4: board  Our Ref.:SGHP-037SG WHAT IS CLAIMED IS:        1. A
silver alloy sputtering target for forming an electroconductive film
comprising:        a silver alloy having a component composition
containing a total of 0.1 to 1.5% by mass of Ga and/or Sn and the
balance composed of Ag and unavoidable impurities,        wherein the
average grain diameter of the crystal grains of the silver alloy is
120 to 400 pm, and        wherein the dispersion in the grain
diameter of the crystal grains is 20% or less of the average grain
diameter.        2. The silver alloy sputtering target for forming an
electroconductive film according to claim 1, wherein a total of 1.0%
by mass or less of Cu and/or Mg is contained instead of some of the
Ag.        3. The silver alloy sputtering target for forming an
electroconductive film according to claim 1, wherein a total of 0.8%
by mass or less of Ce and/or Eu is contained instead of some of the
Ag.        4. A silver alloy sputtering target for forming an
electroconductive film comprising:        a silver alloy having a
component composition containing a total of 0.1 to 1.5% by mass of Ga
and/or Sn, 0.1 to 1.5% by mass of In, and the balance composed of Ag
and unavoidable impurities, Our Ref.:SGHP-037SG        wherein the
average grain diameter of the crystal grains of the silver alloy is
120 to 250 pm, and        wherein the dispersion in the grain
diameter of the crystal grains is 20% or less of the average grain
diameter.         5. The silver alloy sputtering target for forming
an electroconductive film according to claim 4, wherein 0.1 to 1.5%
by mass of In and a total of 1.0% by mass or less of Cu and/or Mg are
contained instead of some of the Ag.         6. The silver alloy
sputtering target for forming an electroconductive film according to
claim 4, wherein 0.1 to 1.5% by mass of In and a total of 0.8% by
mass or less of Ce and/or Eu are contained instead of some of the Ag.
7. The silver alloy sputtering target for forming an
electroconductive film according to claim 1, wherein the surface of
the target has an area equal to or greater than 0.25 m2.         8. A
method for manufacturing the silver alloy sputtering target for



9. A method for manufacturing the silver alloy sputtering target for
forming an electroconductive film according to claim 2, the method
comprising in sequence:         repeating hot upset forging 6 to 20
times for an ingot formed by melting and casting having a component
composition containing a total of 0.1 to 1.5% by mass of Ga and/or
Sn, a total of 1.0% by mass or less of Cu and/or Mg, and the balance
composed of Ag and unavoidable impurities; cold-rolling the forged
ingot;        subjecting the cold-rolled board to a heat treatment;
and machining the heat-treated board.         10. A method for
manufacturing the silver alloy sputtering target for forming an
electroconductive film according to claim 3, the method comprising in
sequence:        repeating hot upset forging 6 to 20 times for an
ingot formed by melting and casting having a component composition
containing a total of 0.1 to 1.5% by mass of Ga and/or Sn, a total of
0.8% by mass or less of Ce and/or Eu, and the balance composed of Ag
and unavoidable impurities; cold-rolling the forged ingot;
subjecting the cold-rolled board to a heat treatment; and machining
the heat-treated board.            11. A method for manufacturing the
silver alloy sputtering target for forming an electroconductive film
according to claim 4, the method comprising in sequence:
repeating hot upset forging 6 to 20 times for an ingot formed by
melting and casting having a component composition containing a total
of 0.1 to 1.5% by mass of Ga and/or Sn, 0.1 to 1.5% by mass of In,
and the balance composed of Ag and unavoidable impurities;
cold-rolling the forged ingot;        subjecting the cold-rolled
board to a heat treatment; and machining the heat-treated board.
12. A method for manufacturing the silver alloy sputtering target for
forming an electroconductive film according to claim 5, the method
comprising in sequence:        repeating hot upset forging 6 to 20
times for an ingot formed by melting and casting having a component
composition containing a total of 0.1 to 1.5% by mass of Ga and/or
Sn, 0.1 to 1.5% by mass of In, a total of 1.0% by mass or less of Cu
and/or Mg, and the balance composed of Ag and unavoidable impurities;
cold-rolling the forged ingot;        subjecting the cold-rolled
board to a heat treatment; and machining the heat-treated board.
13. A method for manufacturing the silver alloy sputtering target for
forming an electroconductive film according to claim 6, the method
comprising in sequence:        repeating hot upset forging 6 to 20
times for an ingot formed by melting and casting having a component
composition containing a total of 0.1 to 1.5% by mass of Ga and/or
Sn, 0.1 to 1.5% by mass of In, a total of 0.8% by mass or less of Ce
and/or Eu, and the balance composed of Ag and unavoidable impurities;
cold-rolling the forged ingot;        subjecting the cold-rolled
board to a heat treatment; and machining the heat-treated board.
14. A method for manufacturing the silver alloy sputtering target for
forming an electroconductive film according to claim 8, wherein the
temperature of the hot upset forging is from 750 C to 850 C. 




