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NIRO’ SCAVONE’ HALLER & NIRO A backing plate 1 for sputtering is constituted by a base 
181 West Madison Street portion 2 comprising a plate member made of aluminum or 
Suite 4600 its alloy, a surface of Which is attached With a target T of an 
Chicago’ IL 60602 (Us) ITO sintered body or the like and a cooling portion 3 in a ?at 

plate shape having a cooling medium ?oW path 6 at an inner 
( * ) Notice; This is a publication of a Continued pros_ portion thereof. Further, the cooling portion 3 is integrally 

ecution application (CPA) ?led under 37 attached to a rear face of the base 2 by friction agitation 
CFR 1_53(d)_ bonding. The cooling portion 3 comprises a roll bond panel 

4 made of aluminum or its alloy and inner holloW portions 
(21) Appl, No; 09/383,506 of bulged pipe portions 5 constitute the cooling medium 

?oW path 6. Thereby, a backing plate Which is light 
(22) Filed: Aug. 26, 1999 Weighted and has high cooling efficiency can be provided. 
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BACKING PLATE FOR SPUTTERING 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a backing plate for 
sputtering preferably used in a sputtering apparatus of a 
magnetron sputtering system or the like used in fabricating, 
for example, a liquid crystal panel. 

[0003] 2. Description of the Related Art 

[0004] For example, as shoWn in FIG. 7A and FIG. 7B, 
there is used a backing plate 51 a surface of Which is 
attached With a target T‘ of an ITO (Indium Tin Oxide) 
sintered body or the like in a magnetron sputtering system. 
As shoWn in FIG. 8, the backing plate 51 is provided With 
a cooling medium ?oW path 54 at an inner portion thereof 
for cooling the target T‘ attached to the surface. Further, a 
rear face side of the backing plate 51 is arranged With a 
magnet, not illustrated, for applying a magnetic ?eld on 
sputtering particles. 

[0005] The conventional backing plate 51 comprises a 
clad plate integrally attached With tWo sheets of metal plates 
52 and 53. As shoWn in FIG. 8, grooves 54a and 54b for 
forming the cooling medium ?oW path are respectively 
formed at an overlap face 55 for overlapping the tWo metal 
plates 52 and 53 and the tWo metal plates 52 and 53 are made 
to overlap and integrally bonded by Welding (Weld portions 
W1‘, W2‘) by Which the cooling medium ?oW path 54 in a 
circuit shape is formed at the inner portion. Further, a 
cooling medium (not illustrated) inj ected before Welding the 
tWo metal plates 52 and 53 is sealed in the cooling medium 
?oW path 54 of the backing plate 51. 

[0006] MeanWhile, as mentioned above, the cooling 
medium ?oW path 54 of the conventional backing plate 51 
is constituted by the grooves 54a and 54b for forming the 
cooling medium ?oW path and these grooves 54a and 54b 
have conventionally been formed by pressing the overlap 
faces 55 of the respective metal plates 52 and 53 by forming 
dies having forming projections in correspondence With the 
grooves. 

[0007] HoWever, according to the above-described con 
ventional backing plate 51, in order to form the grooves 54a 
and 54b for forming the cooling medium ?oW path, expen 
sive forming dies must be used and therefore, there is a 
draWback in Which the fabrication cost is increased. Par 
ticularly, although the grooves 54a and 54b for forming the 
cooling medium ?oW path are preferably formed in a 
complicated circuit shape to promote the cooling ef?ciency, 
in this case, there are used forming dies having complicated 
forming projections in correspondence With the circuit shape 
of the grooves 54a and 54b and accordingly, the fabrication 
cost is further increased. 

[0008] Further, according to the above-described conven 
tional backing plate 51, in order to prevent the cooling 
medium sealed in the cooling medium ?oW path 54 from 
ooZing to the overlap face 55 and leaking to outside, 
substantially total peripheries of peripheral edges of the tWo 
metal plates 52 and 53 must be Welded Without fail (Weld 
portion W1‘) and therefore, the Welding operation becomes 
troublesome. The Welding operation must ?rmly be carried 
out such that the Weld portion W1‘ becomes liquidtight When 
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the cooling medium comprises a liquid and the Weld portion 
W1‘ becomes airtight When the cooling medium comprises 
a gas and therefore, the Welding operation becomes further 
troublesome. There also poses a problem in Which When a 
Weld defect such as a nonWelded portion is present in the 
Weld portion W1‘, the cooling medium leaks out from the 
Weld defect portion and accordingly, the atmosphere in the 
apparatus is contaminated and excellent ?lm forming con 
dition cannot be established. Further, although it is conceiv 
able to attach together the tWo metal plates 52 and 53 by 
using fastening members of rivets or the like, in this case, 
there is a concern of leaking the cooling medium from 
portions of the overlap face among contiguous fastening 
portions, Which is insufficient in achieving prevention of 
leakage of the cooling medium. 

[0009] Further, according to the conventional backing 
plate 51, tWo sheets of the metal plates 52 and 53 need to 
strictly position such that corresponding ones of the grooves 
54a and 54b are aligned. Accordingly, in Welding them, 
there is separately needed a ?xing device for preventing a 
positional shift betWeen the tWo metal plates 52 and 53 and 
therefore, the fabrication cost is increased also in this respect 
and the Welding operation becomes troublesome. 

SUMMARY OF THE INVENTION 

[0010] The invention has been carried out in order to 
resolve such dif?culties and it is an object of the invention 
to provide a backing plate for sputtering Which can be 
fabricated simply. 

[0011] It is another object of the invention to provide a 
backing plate for sputtering having high thermal conductiv 

[0012] It is another object of the invention to provide a 
backing plate for sputtering Which is light-Weighted. 

[0013] Other object of the invention Will become apparent 
by embodiments shoWn beloW. 

[0014] In order to achieve the above-described object, 
according to an aspect of the invention, there is provided a 
backing plate for sputtering, Wherein a cooling portion made 
of a metal in a plate-like shape having a cooling medium 
?oW path at an inner portion thereof is attached together to 
a base portion made of a metal in a plate-like shape. 

[0015] According to the invention, as means for attaching 
the cooling portion to the base portion, for example, Welding 
or a fastening member is used. As Welding, for example, 
Welding utiliZing a high energy density heat source such as 
laser Welding, electron beam Welding or the like or friction 
agitation bonding is used. MeanWhile, as a fastening mem 
ber, for example, rivet, screW, bolt, nut or clamp is used. 

[0016] Further, according to the backing plate for sputter 
ing of the invention, the cooling medium ?oW path is formed 
at the inner portion of the cooling portion and accordingly, 
When the cooling portion is attached to the base portion by 
Welding With the purpose of preventing leakage of cooling 
medium, a substantially total periphery of a peripheral edge 
of the cooling portion may not necessarily be Welded, 
accordingly, the Welding operation is facilitated, in carrying 
out the Welding, there is no need of carrying out the Welding 
operation such that a Weld portion becomes liquidtight or 
airtight and therefore, the Welding operation is further facili 
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tated. Further, even When a Weld defect is accidentally 
present in a Weld portion, there is no leakage of cooling 
medium from the Weld defect portion and accordingly, the 
atmosphere in the apparatus is not contaminated and accord 
ingly, excellent ?lm forming conditions can be maintained 
?rmly. Further, When the cooling portion is Welded to the 
base portion, both may not be positioned each other strictly 
and accordingly, there is no need of necessarily using a 
?xing device for preventing a positional shift therebetWeen 
and accordingly, the Welding operation is further facilitated. 
MeanWhile, even When the cooling portion is attached to the 
base portion by a fastening member, there poses no problem 
of leakage of cooling medium. Therefore, as attaching 
means, not only Welding but also a fastening member can be 
used. 

[0017] Further, it is preferable in the backing plate accord 
ing to the above-described invention that the base portion is 
made of aluminum or its alloy. 

[0018] Thereby, light Weight formation of the backing 
plate can be achieved. 

[0019] Further, it is preferable in the backing plate accord 
ing to the above-described invention that the base portion is 
made of copper or its alloy. 

[0020] Thereby, thermal conductivity of the base portion 
of the backing plate can be made high by Which cooling 
function of the backing plate is promoted. 

[0021] Further, according to the backing plate of the 
invention, it is preferable that the cooling portion is made of 
aluminum or its alloy. 

[0022] Thereby, light Weight formation of the backing 
plate can be achieved. 

[0023] Further, according to the backing plate of the 
invention, it is preferable that the cooling portion is made of 
copper or its alloy. 

[0024] Thereby, the thermal conductivity of the cooling 
portion of the backing plate can be made high by Which the 
cooling function of the backing plate is promoted. 

[0025] Further, according to the backing plate of the 
invention, it is preferable that the cooling portion is consti 
tuted by a roll bond panel. 

[0026] Thereby, there is no need of using expensive form 
ing dies for forming a cooling medium ?oW path and 
accordingly, even When a cooling medium ?oW path having 
a complicated circuit mode is formed, the cooling medium 
?oW path can be formed Without resulting in an increase in 
the cost, complicated formation of the circuit mode of the 
cooling medium ?oW path can simply be achieved by Which 
the cooling function of the backing plate is promoted. 

[0027] Further, according to the backing plate of the 
invention, it is preferable that the cooling portion is consti 
tuted by a roll bond panel made of aluminum or its alloy. 

[0028] Thereby, light Weight formation of the backing 
plate can be achieved, further, complicated formation of the 
circuit mode of the cooling medium ?oW path can simply be 
achieved by Which the cooling function of the backing plate 
is promoted. 

[0029] Further, according to the backing plate of the 
invention, it is preferable that the cooling portion is consti 
tuted by a roll bond panel made of copper or its alloy. 
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[0030] Thereby, the thermal conductivity of the cooling 
portion of the backing plate can be made high, complicated 
formation of the cooling mode of the cooling medium ?oW 
path can simply be achieved by Which the cooling function 
of the backing plate is promoted. 

[0031] Further, according to the backing plate of the 
invention, it is preferable that the base portion and the 
cooling portion are made of the same kind of metal and 
attached together by friction agitation bonding. 

[0032] Friction agitation bonding is a kind of solid-phase 
bonding and therefore, there are achieved advantages in 
Which not only metals of the same kind can solidly be 
bonded but also metals of different kinds can solidly be 
bonded, further, occurrence of thermal strain or Warping in 
Welding operation can be prevented. Therefore, by using the 
friction agitation bonding as attaching means, occurrence of 
thermal strain or Warping can be prevented and a degree of 
close contact betWeen a target and the base portion is 
improved. 
[0033] Further, according to the backing plate of the 
invention, it is preferable that the base portion and the 
cooling portion are made of different kinds of metals, from 
each other and are attached together by the friction agitation 
bonding. 
[0034] Thereby, even When the base portion and the cool 
ing portion are made of different kinds of metals from each 
other, by using the friction agitation bonding as attaching 
means, the base portion and the cooling portion can solidly 
be attached together, occurrence of thermal strain or Warping 
can be prevented and accordingly, the degree of close 
contact betWeen the target and the base portion is improved. 

[0035] Further, according to the backing plate of the 
invention, it is preferable that either of the base portion and 
the cooling portion is made of aluminum or its alloy and 
other thereof is made of copper or its alloy and the base 
portion and the cooling portion are attached together by the 
friction agitation bonding. 

[0036] Thereby, light Weight formation and high thermal 
conductivity formation of the backing plate can be achieved. 
Further, the base portion and the cooling portion can solidly 
be attached together, occurrence of thermal strain or Warping 
can be prevented and accordingly, the degree of close 
contact betWeen the target and the base portion is improved. 

[0037] Further, according to the backing plate of the 
invention, it is preferable that the base portion is made of 
copper or its alloy, the cooling portion is constituted by a roll 
bond panel made of aluminum or its alloy and the base 
portion and the cooling portion are attached together by the 
friction agitation bonding. 

[0038] Thereby, light Weight formation and high thermal 
conductivity formation of the backing plate can be achieved 
and complicated formation of a circuit mode of the cooling 
medium ?oW path can simply be achieved. Further, the base 
portion and the cooling portion can solidly be attached 
together, occurrence of thermal strain or Warping can be 
prevented and accordingly, the degree of close contact 
betWeen the target and the base portion is improved. 

[0039] Further, according to the backing plate of the 
invention, it is preferable that the base portion is made of 
aluminum or its alloy, the cooling portion is constituted by 



US 2001/0047935 A1 

a roll bond panel made of copper or its alloy and the base 
portion and the cooling portion are attached together by the 
friction agitation bonding. 

[0040] Thereby, light Weight formation and high thermal 
conductivity formation of the backing plate can be achieved 
and complicated formation of a circuit mode of the cooling 
medium flow path can simply be achieved. Further, the base 
portion and the cooling portion can solidly be attached 
together, occurrence of thermal strain or Warping can be 
prevented and accordingly, the degree of close contact 
betWeen the target and the base portion is improved. 

[0041] Further, according to the backing plate of the 
invention, it is preferable that the base portion is made of 
aluminum or its alloy, the cooling portion is constituted by 
a roll bond panel made of aluminum or its alloy and the base 
and the cooling portion are attached together by the friction 
agitation bonding. 
[0042] Thereby, light Weight formation of the backing 
plate can be achieved and complicated formation of the 
circuit mode of the cooling medium flow path can simply be 
achieved. Further, the base portion and the cooling portion 
can solidly be attached together, occurrence of thermal strain 
or Warping can be prevented and accordingly, the degree of 
close contact betWeen the target and the base portion is 
improved. 

[0043] Further, according to the backing plate of the 
invention, it is preferable that the base portion is made of 
copper or its alloy, the cooling portion is constituted by a roll 
bond panel made of copper or its alloy and the base portion 
and the cooling portion are attached together by the friction 
agitation bonding. 
[0044] Thereby, high thermal conductivity formation of 
the backing plate can be achieved and complicated forma 
tion of the circuit mode of the cooling medium flow path can 
simply be achieved. Further, the base portion and the cooling 
portion can solidly be attached together, occurrence of 
thermal strain or Warping can be prevented and therefore, the 
degree of close contact betWeen the target and the base 
portion is improved. 

[0045] Further, according to the backing plate of the 
invention, it is preferable that the base portion and the 
cooling portion are made of the same kind of metal and 
attached together by Welding utiliZing a high energy density 
heat source. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0046] FIG. 1A is a perspective vieW of a backing plate 
for sputtering according to an embodiment of the invention; 

[0047] FIG. 1B is a bottom vieW of the backing plate; 

[0048] FIG. 2 is a sectional vieW taken along a line 2-2 of 
FIG. 1A; 

[0049] FIG. 3 is a perspective vieW shoWing a state in the 
midst of attaching together a base portion and a cooling 
portion by friction agitation bonding in the backing plate; 

[0050] FIG. 4 is a sectional vieW taken along a line 4-4 of 
FIG. 3; 

[0051] FIG. 5A is a perspective vieW shoWing a backing 
plate for sputtering according to another embodiment of the 
invention; 
[0052] FIG. 5B is a bottom vieW of the backing plate; 
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[0053] FIG. 6 is a sectional vieW taken along a line 6-6 of 
FIG. 5A; 

[0054] FIG. 7A is a perspective vieW of a conventional 
backing plate for sputtering; 

[0055] FIG. 7B is a bottom vieW of the backing plate; and 

[0056] FIG. 8 is a sectional vieW taken along a line 8-8 of 
FIG. 7A. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0057] An explanation Will be given of preferred embodi 
ments according to the invention in reference to the draW 
ings as folloWs. 

[0058] FIG. 1A through FIG. 4 shoW a backing plate for 
sputtering according to an embodiment of the invention. In 
FIG. 1A through FIG. 2, notation 1 designates a backing 
plate for sputtering according to the embodiment. 

[0059] The backing plate 1 comprises a base portion 2 in 
a shape of a square ?at plate and a cooling portion 3 in a 
shape of a square ?at plate having the same siZe With that of 
the base portion 2. Further, a target T of an ITO sintered 
body is attached to a surface of the base portion 2 in a face 
contact state. MeanWhile, the cooling portion 3 is integrally 
attached to the rear face of the base 2 by Welding (Weld 
portions W1, W2). 
[0060] The base portion 2 comprises a metal plate having 
a ?at surface and a ?at rear face and as the metal plate, 
according to the embodiment, a plate made of aluminum 
(including its alloy, the same as folloWs) is used. The base 
portion 2 is provided With a predetermined thickness such 
that the base portion 2 is not bent When the base portion 2 
is attached With the cooling portion 3 by Welding. 

[0061] The cooling portion 3 is constituted by a roll bond 
panel 4 made of aluminum and formed With bulged pipe 
portions 5 in a circuit shape substantially over the entire face 
thereof. 

[0062] The roll bond panel 4 constituting the cooling 
portion 3 is fabricated in accordance With a normal process. 
A simple explanation Will be given of a method of fabricat 
ing thereof. A pressure bonding preventive agent is printed 
on one face of either of tWo aluminum plates in a predeter 
mined pattern, the other aluminum plate is attached to the 
former and both are subjected to pressure bonding and 
integrated to thereby constitute a clad plate. Successively, 
non pressure-bonded portions are bulged by introducing 
hydraulic pressure to the non pressure-bonded portions by 
Which the bulged pipe portions 5 in accordance With the 
printed pattern is formed on the clad face. 

[0063] The bulged pipe portions 5 of the roll bond panel 
4 are bulged only to one face side and inner holloW portions 
thereof constitute a cooling medium flow path 6. Further, a 
cooling medium ?oW inlet 6a comprising an opening portion 
of one end of the bulged pipe portion 5 is formed at one end 
face in the length direction of the panel 4. MeanWhile, a 
cooling medium ?oW outlet 6b comprising an opening 
portion of the other end of the bulged pipe portion 5 is 
similarly formed at an end face thereof on the opposite side. 
The cooling medium ?oWs from the How inlet 6a into the 
cooling medium flow path 6 and ?oWs out to the How outlet 
6b. Further, a ?at face on the other side of the roll bond panel 
4 is brought into contact With the rear face of the base 
portion 2 in a face contact state and under the state, both 
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edge portions in the Width direction of the panel 4 and 
portions at a central portion of the panel 4 Where the bulged 
pipe portions 5 are not formed, are ?xedly Welded to the base 
portion 2. 

[0064] The Welding is carried out from the rear face side 
of the cooling portion 3. As the Welding means, there is used 
friction agitation bonding in Which a probe in a shape of a 
rotating pin is inserted into a portion to be Welded and While 
softening a portion in contact With the probe by friction heat 
and agitating the contact portion, the probe is moved along 
the portion to be Welded in the inserted state by Which the 
Welding is carried out. 

[0065] An explanation Will be given of the friction agita 
tion bonding as folloWs. In FIG. 3 and FIG. 4, notation 10 
designates a bonding tool for friction agitation bonding. The 
bonding tool 10 is provided With a cylindrical rotor 11 
having a large diameter and a pin-like probe 12 having a 
small diameter projected on the axial line of an end face 11a 
of the rotor 11. The rotor 11 and the probe 12 are formed by 
a heat resistant material Which is harder than metals consti 
tuting the cooling portion 3 and the base portion 2 and 
capable of Withstanding friction heat generated in bonding 
operation. Further, there are provided projected portions for 
agitating softened portion, not illustrated, at a peripheral 
face of the probe 12. 

[0066] By using the bonding tool 10 and While rotating the 
probe 12 by rotating the rotor 11, the probe 12 is inserted to 
a portion to be Welded P from the rear face side of the 
cooling portion 3. As shoWn in FIG. 4, the inserting opera 
tion is carried out until a front end of the probe 12 is inserted 
into the base portion 2 by passing through the Wall thickness 
of the cooing portion 3. At this occasion, there is brought 
about a state in Which the end face 11a of the rotor 11 is 
brought into contact With the rear face of the cooling portion 
3. Further, the probe 12 is moved relatively in the inserted 
state along the portion to be Welded P. 

[0067] By friction heat produced by rotating the probe 12 
or friction heat produced in accordance With an abrasive 
movement betWeen the end face 11a of the rotor 11 and the 
rear face of the cooling portion 3, the portion in contact With 
the probe 12 and its vicinity are softened, the softened 
portion is agitated by rotating the probe 12, in accordance 
With the movement of the probe 12, the softened and 
agitated portion is plastically ?oWed in a mode in Which the 
softened and agitated portion undergoes a progressive pres 
sure of the probe 12 and ?oWs round about to the rear side 
of the probe 12 in the progressing direction, thereafter, 
rapidly loses the friction heat and is cooled and solidi?ed. 
The phenomenon is successively repeated in accordance 
With the relative movement of the probe 12 and ?nally, the 
cooling portion 3 is integrally bonded to the rear face of the 
base 2 at portions thereof Where the probe 12 has passed 
through. 
[0068] The friction agitation bonding is a kind of solid 
phase bonding and accordingly, there are provided advan 
tages in Which metals of different kinds can be bonded 
together, occurrence of thermal strain or Warping in Welding 
operation can be restrained and so on. 

[0069] In this Way, the base portion 2 and the cooling 
portion 3 are integrally bonded by the friction agitation 
bonding to thereby provide the backing plate 1 shoWn in 
FIG. 1A through FIG. 2. 

[0070] According to the backing plate 1, the base portion 
2 and the cooling portion 3 are attached together by the 
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friction agitation bonding and accordingly, no gap caused by 
thermal strain or Warping is produced therebetWeen and the 
base portion 2 and the cooling portion 3 are attached 
together in a face contact state. Therefore, the obtained 
backing plate 1 is provided With high cooling function. 

[0071] Further, in Welding the cooling portion 3 and the 
base portion 2, there is no need of accurately positioning 
them and therefore the use of, a ?xing device as positional 
shift preventing means is not necessary and accordingly, the 
Welding operation can simply be carried out. Further, the 
Welding may be carried out to a degree at Which the face 
contact state betWeen the cooling portion 3 and the base 
portion 2 can be maintained and accordingly, Welding at 
several portions thereof is suf?cient and therefore, a time 
period required for the Welding is shortened and the ef? 
ciency of the Welding operation is signi?cantly promoted. 

[0072] The backing plate 1 can be used in a similar Way to 
the conventional backing plate. That is, in a short explana 
tion, the backing plate 1 is arranged at a predetermined 
position of sputtering apparatus and the target T is attached 
onto the surface of the base portion 2. Further, the ?lm 
forming operation is carried out While ?oWing cooling 
medium in the cooling medium ?oW path 6 comprising the 
holloW portions of the bulged pipe portions 5 of the cooling 
portion 3. Even When a Weld defect of nonWelded portion or 
the like is supposedly present at the Weld portion W1, W2, 
there is no concern of leakage of the cooling medium to 
outside and therefore, the atmosphere in the ?lm forming 
operation is not contaminated and therefore, a sputtered ?lm 
of excellent quality can ?rmly be formed. Further, there is 
produced almost no thermal strain or Warping accompanied 
by Welding in the backing plate 1 and accordingly, there is 
achieved an advantage in Which the target T can be attached 
onto the base portion 2 in the face contact state and the target 
T can sWiftly be cooled. 

[0073] Further, both of the base portion 2 and the cooling 
portion 3 constituting the backing plate 1 are made of 
aluminum and therefore, the backing plate 1 becomes con 
siderably light-Weighted. Particularly, in recent years, With 
large siZe formation of the backing plate 1, light Weight 
formation thereof is needed and by fabricating both of the 
base portion 2 and the cooling portion 3 by aluminum as in 
the embodiment, the required light Weight formation of the 
backing plate 1 can be achieved. 

[0074] Further, the cooling portion 3 is constituted by the 
roll bond panel 4 and therefore, the circuit mode of the 
cooling medium ?oW path 6 formed at an inner portion 
thereof can be made further complicated other than the mode 
shoWn by the embodiment and such a complicated circuit 
can simply be formed. Because it is suf?cient to print a 
pressure bonding preventive agent such that the bulged pipe 
portions 5 constitute a complicated circuit. Therefore, by 
constituting the cooling portion 3 by the roll bond panel 4 as 
in the embodiment, the cooling portion 3 an inner portion of 
Which is provided With the cooling medium ?oW path 6 
constituting a complicated circuit can simply be fabricated 
and accordingly, the backing plate 1 having excellent cool 
ing function can simply be fabricated. As a result, the 
fabrication cost of the backing plate 1 can considerably be 
reduced. 

[0075] Further, the backing plate according to the inven 
tion is not limited to the above-described embodiment and 
can be modi?ed variously. 
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[0076] For example, a backing plate according to the 
invention may be as shown in FIG. 5A through FIG. 6. 
Further, in the drawings, the same notations are attached to 
the elements same as those in the backing plate of the 
above-described embodiment. A simple explanation Will be 
given of the constitution of the backing plate 1 shoWn in the 
draWings as folloWs. 

[0077] That is, as shoWn in FIG. 6, a rear face of the base 
portion 2 of the backing plate 1 is installed With grooves 2a 
in correspondence With the bulged pipe portions 5 of the roll 
bond panel 4 constituting the cooling portion 3. Further, the 
roll bond panel 4 is integrally attached With the rear face of 
the base portion 2 by Welding (Weld portions W1, W2) in a 
face contact state in Which the bulged pipe portions 5 of the 
roll bond panel 4 are perfectly ?tted into the grooves 2a. The 
Welding is carried out by the above-described friction agi 
tation bonding. 

[0078] Further, the invention is not limited to these tWo 
embodiments. For example, the roll bond panel 4 constitut 
ing the cooling portion 3 may be made of copper (including 
its alloy, the same as folloWs). In this Way, by constituting 
the cooling portion 3 by the roll bond panel made of copper, 
the thermal conductivity at the cooling portion 3 of the 
backing plate 1 is increased and accordingly, the cooling 
function of the backing plate 1 is further promoted. 

[0079] Further, in the case in Which the base portion made 
of aluminum and the cooling portion made of copper are 
attached together by Welding, it is preferable to use the 
above-described friction agitation bonding as attaching 
means in vieW of the fact that the cooling portion and the 
base portion can integrally be bonded solidly and occurrence 
of thermal strain or Warping can be prevented. By similar 
reasons, also in the case in Which the base portion made of 
copper and the cooling portion made of aluminum are 
attached together by Welding, it is preferable to use the 
above-described friction agitation bonding as attaching 
means. 

[0080] Further, When the base portion and the cooling 
portion are made of the same kind of metal, as attaching 
means, in place of the above-described friction agitation 
bonding, there can be adopted Welding utiliZing a high 
energy density heat source such as laser Welding or electron 
beam Welding. According to the Welding utiliZing the high 
energy density heat source, there is an advantage that 
Welding at high speed is possible. 

[0081] Further, the cooling portion 3 is not necessarily 
constituted by a roll bond panel but may be ?xedly attached 
With metal pipes for a cooling medium ?oW path by Welding 
at one face of a metal plate. In this case, it is preferable to 
provide grooves in correspondence With the outer diameter 
of the metal pipe at one face of the metal plate and ?tting the 
metal pipes into the grooves along thereWith to thereby 
embed the metal pipes into the metal plate. Further, it is 
preferable to bend the metal pipes in a meandering shape to 
provide uniform cooling. 

[0082] As has been described, according to the backing 
plate for sputtering of the invention, the cooling portion 
made of metal in a plate-like shape having the cooling 
medium ?oW path at an inner portion thereof is attached to 
the base portion made of metal in a plate-like shape and 
therefore, in fabricating the backing plate, the folloWing 
effects are achieved. 

[0083] That is, When the cooling portion is attached to the 
base portion by Welding With a purpose of preventing 
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leakage of cooling medium, substantially a total periphery of 
a peripheral edge of the cooling portion may not necessarily 
be Welded and therefore, the Welding operation is facilitated, 
further, it is not necessary to Weld the Weld portion to be 
liquidtight or airtight and accordingly, the Welding operation 
is further facilitated. Further, the base portion and the 
cooling portion need not to position each other strictly and 
accordingly, there is no need of necessarily using a ?xing 
device for preventing a positional shift therebetWeen and 
accordingly, the Welding operation is further facilitated. 
Further, even When the cooling portion is attached to the 
base portion by a fastening member, there poses no problem 
of leakage of cooling medium. Therefore, according to the 
invention, there is achieved an effect that the backing plate 
can be fabricated simply Without resulting in an increase in 
the cost. Further, according to the backing plate of the 
invention, even When a Weld defect is supposedly present at 
a Weld portion, there is no leakage of cooling medium from 
the Weld defect portion and therefore, atmosphere in the 
apparatus is not contaminated. Accordingly, the invention is 
advantageous in maintaining excellent ?lm forming condi 
tions Without fail. 

[0084] Further, When the base portion is made of alumi 
num or its alloy, a light-Weighted backing plate can be 
provided. 
[0085] Further, When the base portion is made of copper or 
its alloy, the thermal conductivity of the base portion of the 
backing plate becomes high and accordingly, a backing plate 
having excellent cooling function can be provided. 

[0086] Further, When the cooling portion is made of alu 
minum or its alloy, a light-Weighted backing plate can be 
provided. 
[0087] Further, When the cooling portion is made of cop 
per or its alloy, the thermal conductivity of the cooling 
portion of the backing plate becomes high and therefore, a 
backing plate having excellent cooling function can be 
provided. 
[0088] Further, When the cooling portion is constituted by 
a roll bond panel, there is no need of using expensive 
forming dies for forming a cooling medium ?oW path and 
accordingly, even When a cooling medium ?oW path having 
a complicated circuit mode is formed, the cooling medium 
?oW path can be formed Without resulting in an increase of 
the cost, complicated formation of a circuit mode of a 
cooling medium ?oW path can simply be achieved and 
accordingly, a backing plate having excellent cooling func 
tion can be provided. 

[0089] Further, When the cooling portion is constituted by 
a roll bond panel made of aluminum or its alloy, a backing 
plate Which is light-Weighted and has excellent cooling 
function can be provided. 

[0090] Further, When the cooling portion is constituted by 
a roll bond panel made of copper or its alloy, a backing plate 
having extremely high cooling function can be provided. 

[0091] Further, When the base portion and the cooling 
portion are made of the same kind of metal and are attached 
together by friction agitation bonding, almost no thermal 
strain or Warping is caused and accordingly, a backing plate 
capable of being attached With a target in close contact 
thereWith can be provided. 

[0092] Further, When the base portion and the cooling 
portion are made of different kinds of metals from each other 
and are attached together by friction agitation bonding, 
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almost no thermal strain or Warping is caused and accord 
ingly, a backing plate capable of being attached With a target 
in close contact thereWith can be provided. 

[0093] Further, When the base portion is made of copper or 
its alloy, the cooling portion is constituted by a roll bond 
panel made of aluminum or its alloy and the base portion and 
the cooling portion attached together by friction agitation 
bonding, a backing plate Which is light-Weighted and has 
excellent cooling function can be provided, further, almost 
no thermal strain or Warping is caused and therefore, the 
backing plate capable of being attached With a target in close 
contact thereWith can be provided. 

[0094] Further, When the base portion is made of alumi 
num or its alloy, the cooling portion is constituted by a roll 
bond panel made of copper or its alloy and the base portion 
and the cooling portion are attached together by friction 
agitation bonding, a backing plate Which is light-Weighted 
and has excellent cooling function can be provided, further, 
almost no thermal strain or Warping is caused and therefore, 
the backing plate capable of being attached With a target in 
close contact thereWith can be provided. 

[0095] Further, When the base portion is made of alumi 
num or its alloy, the cooling portion is constituted by a roll 
bond panel made of aluminum or its alloy and the base 
portion and the cooling portion are attached together by 
friction agitation bonding, a backing plate Which is 
extremely light-Weighted and has excellent cooling function 
can be provided, further, almost no thermal strain or Warping 
is caused and accordingly, a backing plate capable of being 
attached With a target in close contact thereWith can be 
provided. 
[0096] Further, When the base portion is made of copper or 
its alloy, the cooling portion is constituted by a roll bond 
panel made of copper or its alloy and the base portion and 
the cooling portion are attached together by friction agitation 
bonding, a backing plate having extremely high cooling 
function can be provided, further, almost no thermal strain 
or Warping is caused and accordingly, a backing plate 
capable of being attached With a target in close contact 
thereWith can be provided. 

[0097] The application is accompanied by a priority of 
Japanese Patent Application No. 10-242821 ?led on Aug. 
28, 1998 and the content of the disclosure constitutes a 
portion of the present application as it is. 

[0098] Technical terms and explanation used here are used 
for explaining the embodiments according to the invention 
and the invention is not limited thereto. Within the range of 
the invention speci?ed in claims, any design change is 
permitted so far as the design change does not deviate from 
the spirit of the invention. 

1. A backing plate for sputtering, Wherein a cooling 
portion made of a metal in a plate-like shape having a 
cooling medium flow path at an inner portion thereof is 
attached together to a base portion made of a metal in a 
plate-like shape. 

2. The backing plate for sputtering according to claim 1, 
Wherein the base portion is made of aluminum or an alloy 
thereof. 

3. The backing plate for sputtering according to claim 1, 
Wherein the base portion is made of copper or an alloy 
thereof. 
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4. The backing plate for sputtering according to claim 1, 
Wherein the cooling portion is made of aluminum or an alloy 
thereof. 

5. The backing plate for sputtering according to claim 1, 
Wherein the cooling portion is made of copper or an alloy 
thereof. 

6. The backing plate for sputtering according to claim 1, 
Wherein the cooling portion is constituted by a roll bond 
panel. 

7. The backing plate for sputtering according to claim 1, 
Wherein the cooling portion is constituted by a roll bond 
panel made of aluminum or an alloy thereof. 

8. The backing plate for sputtering according to claim 1, 
Wherein the cooling portion is constituted by a roll bond 
panel made of copper or an alloy thereof. 

9. The backing plate for sputtering according to claim 1, 
Wherein the base portion and the cooling portion are made 
of the same kind of metal and are attached together by 
friction agitation bonding. 

10. The backing plate for sputtering according to claim 1, 
Wherein the base portion and the cooling portion are made 
of different kinds of metals from each other and are attached 
together by friction agitation bonding. 

11. The backing plate for sputtering according to claim 1, 
Wherein either of the base portion and the cooling portion is 
made of aluminum or an alloy thereof, the other thereof is 
made of copper or an alloy thereof and the base portion and 
the cooling portion are attached together by friction agitation 
bonding. 

12. The backing plate for sputtering according to claim 1, 
Wherein the base portion is made of copper or an alloy 
thereof, the cooling portion is constituted by a roll bond 
panel made of aluminum or an alloy thereof and the base 
portion and the cooling portion are attached together by 
friction agitation bonding. 

13. The backing plate for sputtering according to claim 1, 
Wherein the base portion is made of aluminum or an alloy 
thereof, the cooling portion is constituted by a roll bond 
panel made of copper or an alloy thereof and the base 
portion and the cooling portion are attached together by 
friction agitation bonding. 

14. The backing plate for sputtering according to claim 1, 
Wherein the base portion is made of aluminum or an alloy 
thereof, the cooling portion is constituted by a roll bond 
panel made of aluminum or an alloy thereof and the base 
portion and the cooling portion are attached together by 
friction agitation bonding. 

15. The backing plate for sputtering according to claim 1, 
Wherein the base portion is made of copper or an alloy 
thereof, the cooling portion is constituted by a roll bond 
panel made of copper or an alloy thereof and the base 
portion and the cooling portion are attached together by 
friction agitation bonding. 

16. The backing plate for sputtering according to claim 1, 
Wherein the base portion and the cooling portion are made 
of the same kind of metal and are attached together by 
Welding utiliZing a high energy density heat source. 


