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COOLED BACKING PLATE FOR A SPUTTERING 
TARGET, AND SPUTTERING TARGET 

COMPRISING A PLURALITY OF BACKING 
PLATES 

0001. This application claims priority benefit of Euro 
pean Patent Application No. 04027573.7 filed Nov. 19, 
2004, which is hereby incorporated by this reference in its 
entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

0002 The invention relates to a cooled backing plate for 
a sputtering target, on the front side of which the material to 
be sputtered may be applied, and on the back side of which 
means for cooling the backing plate are present. 

0003) Such a backing plate is described in U.S. Pat. No. 
6,494,999 B1. According to the cited document the backing 
plate has a two-part design. A first plate is used as a holder 
for the material to be sputtered, which is applied there in the 
form of tiles. A second plate mounted below this first plate 
is provided with cooling channels which allow the heat 
produced at the first plate during operation to be dissipated. 
0004 As a result of the two-part design, the backing plate 
comprising the two individual plates has a certain thickness, 
which is disadvantageous in that the field lines from a 
magnet assembly, usually situated behind the backing plate, 
must pass through the backing plate in order to form a 
magnetic field in front of the front side, which serves to 
increase the Sputtering rate. 
0005 Systems are also known in which the cooling plate 

is mounted on a Supporting plate inserted into the opening in 
a vacuum chamber, the magnet assembly being situated 
outside the vacuum chamber. Thus, the field lines must 
penetrate not only the backing plate, but the Supporting plate 
as well. It is therefore critical that the backing plate in 
particular is not too thick, so that an adequate magnetic field 
can be formed in front of the backing plate, even for magnets 
that are not particularly strong. On the other hand, the 
backing plate must not be too thin, since it is used as a holder 
for the material to be sputtered, which generally is applied 
in the form of tiles on the front side. The plate therefore must 
have sufficient rigidity. This is particularly true when the 
backing plate does not lie with its entire Surface on the 
Supporting plate, but instead lies only with its edges on 
Support ridges and is intended to span the space therebe 
tween in a self-supporting manner. 

0006 The object of the invention, therefore, is to provide 
a cooled backing plate which is as thin as possible but which 
also has sufficient rigidity. 

0007 To achieve this object, the invention provides that 
in the backing plate at least one groove open to the back side 
of the backing plate runs between a coolant inlet and a 
coolant outlet, that the groove is enclosed by an outer frame 
of the backing plate, and within the frame at least one ridge, 
which runs at a distance from the frame, separates two 
grooved sections from one another, and that the open side of 
the groove is closed off by a sealing plate welded to the 
frame and the ridge to form a cooling channel having a 
closed cross section. 
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0008. The essential feature of the invention, therefore, is 
that the coolant channels are provided in the backing plate 
which simultaneously is used as a cooling plate, thereby 
realizing a small thickness overall because a two-part 
design, as described above for the prior art, may be omitted. 
The required rigidity of the backing plate is achieved by the 
fact that a relatively flat sealing plate which closes off the 
channels is attached to the frame of the backing plate not 
only at its edge, but also along its entire Surface to one or 
more ridges that separate the various sections of the groove 
from one another. In addition to the edge attachment a 
plurality of attachment lines distributed over the backing 
plate is also provided, resulting in all-around reinforcement 
of the backing plate. 
0009 Since the weld seam on the ridges is covered by the 
sealing plate itself, a welding technique must be used in 
which covered weld seams may be placed. Electron beam 
(EB) welding has proven satisfactory for this task. 
0010. To obtain a smooth back side of the backing plate, 
the inner edge of the frame has a shoulder around its 
circumference for accommodating the sealing plate. The 
height of the shoulder corresponds to the thickness of the 
sealing plate, so that the sealing plate resting on the shoulder 
is flush with the part of the frame that is not offset, thereby 
achieving overall a smooth back Surface. 
0011 For supplying the cooling channels with a cooling 
liquid, at least two pockets open to the back side are 
provided in the frame which are covered by the sealing plate. 
In the region of the sealing plate which lies above the 
pockets, holes are provided which are used for Supplying 
and discharging a coolant. To this end, the backing plate is 
placed on the above-mentioned Supporting plate in Such a 
way that the holes align with corresponding coolant bore 
holes in the Supporting plate. 
0012. As likewise previously mentioned, the backing 
plate should not lie flat on the Supporting plate, but instead 
should lie on Supportridges present thereon. The pockets are 
thus located in the part of the frame that is not offset, for 
which purpose the sealing plate has lugs which lie above the 
pockets and in which the holes for Supplying and discharg 
ing a coolant are present. 
0013 As mentioned above, the backing plate is used for 
attaching tiles made of material to be sputtered in a sput 
tering unit. The magnets mounted behind the backing plate 
or Supporting plate create an erosion Zone in the form of oval 
rings, also referred to as “racetracks.” An increased sputter 
ing rate is generally present in the circular sections of an 
oval, so that thicker end tiles are preferably installed here. In 
order to nevertheless achieve a flat upper plane of the tiles, 
it is necessary to recess the end tiles on the backing plate. To 
this end, the front side of the backing plate has a recessed 
section on an end region that extends along the entire width 
of the backing plate. End tiles may be used here which have 
surfaces that are flush with the remaining tiles. 
0014 Since the tiles do not cover the backing plate over 

its entire width, the edge of the backing plate remains free 
and forms a frame for the tiles. To have a continuously flat 
Surface in the edge region as well, a U-shaped filler sheet 
having a thickness corresponding to the depth of the recess 
is placed on the edge of the recessed region. 
0015. As mentioned above, multiple backing plates of the 
aforementioned type, each provided with tiles, are fastened 
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next to one another on a Supporting plate to obtain a larger 
sputtering target having a correspondingly extended cooling 
Surface. Since each individual backing plate forming a 
section of the Sputtering target has its own cooling circuit, 
effective cooling can be achieved. To simplify installation, 
the end faces of the mutually abutting backing plates are 
provided with corresponding shoulders. Each of the tiles is 
flush with the end face of the backing plate on which they 
fastened, so that the butt edges of the tiles are flush with one 
another on two adjacently mounted backing plates. 

0016 Since the sputtering target is divided into a plural 
ity of sections, the individual sections, each comprising a 
backing plate and the tiles fastened thereon, are relatively 
easy to separate from one another and handle, thereby 
simplifying maintenance and repair activities as well as 
replacement of used tiles. The easy divisibility is achieved in 
particular by the fact that each backing plate has its own 
cooling circuit, and therefore the cooling channels in the 
backing plate do not communicate with one another, at least 
not inside the chamber. This has the additional advantage 
that there is no need to connect the cooling channels on the 
backing plate with one another. During sputtering, Such 
connections can be kept sealed only with great effort under 
the given operating conditions in a chamber. As a result of 
the modular design, large Sputtering targets may be achieved 
that are economical to operate. 

0.017. As previously mentioned, the backing plates that 
have previously been provided on their front side with the 
tiles are fastened en masse to the interior of a Supporting 
plate, which is inserted as a whole into the opening of a 
vacuum chamber, so that the backing plate is situated inside 
the chamber. The backing plate thus lies on Support ridges of 
the Supporting plate, the coolant inlets and outlets resting on 
these Support ridges. To feed coolant to the backing plate, 
coolant boreholes lead through the Support ridges from the 
exterior to the interior of the Supporting plate, and align with 
the holes in the sealing plate. To seal this connection a 
sealing system is provided, which according to the invention 
comprises two sealing rings radially separated at a distance 
from one another, the interspace between the sealing rings 
being connected via a ventilation borehole to the outside of 
the Supporting plate, and thus to the atmosphere. The interior 
sealing ring thus insulates the Supply or discharge of the 
coolant with respect to the atmosphere, and creates a sepa 
ration between the atmosphere and the vacuum inside the 
chamber. Thus, coolant liquid that breaks through the first 
sealing ring does not immediately enter the vacuum, but 
instead passes into a ventilated region where it can evapo 
rate, which reduces the load on the vacuum from foreign 
materials so that the pump performance is not overburdened. 

0018. The sealing rings are preferably situated in the 
Supporting plate, although the same objective would also be 
achieved if they were located in the backing plate. However, 
this would have the disadvantage that the sealing rings could 
be damaged by the heat produced during soldering of the 
tiles on the front side of the backing plate. 

0019. The inventive concept is illustrated below with 
reference to an exemplary embodiment, and is explained in 
greater detail in several figures, as follows: 
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DESCRIPTION OF THE DRAWINGS 

0020 FIG. 1 shows a perspective exploded illustration of 
a set of multiple backing plates, with a view of the back side 
of the backing plates; 
0021 FIG. 2 shows a cross section through a backing 
plate in its end region; 
0022 FIG. 3 shows a cross section through two backing 
plates at their abutting end faces; 
0023 FIG. 4 shows a perspective exploded illustration of 
a set of multiple backing plates, with a view of the front side 
of the backing plates; and 
0024 FIG. 5 shows a cross section through a coolant 
connection. 

0025 FIG. 1 shows a sputtering target 1 comprising a 
plurality of adjacently placed backing plates 2, 3, 4. The 
backing plates 2, 3, 4 each have a rectangular shape and abut 
against one another at their short end faces, so that two outer 
backing plates 2, 4 are situated at the ends of the Sputtering 
target 1 and a centerbacking plate 3 is situated in the middle. 
The Sputtering target 1 may be lengthened as desired by 
placing additional backing plates, corresponding to the 
center backing plate 3, between the two outer backing plates 
2, 4. Basically, the backing plates may also be wider than 
illustrated here, whereby the mutually abutting end faces are 
formed from the then long sides of the backing plates. 

0026 FIG. 1 shows the view from below, and thus of the 
back side of the backing plates 2, 3, 4. A meandering groove 
5 is milled into the back side of each backing plate, so that 
the groove 5 is enclosed all around by a frame 6. To separate 
the individual sections of the meandering groove 5 from one 
another, ridges 7 are provided which extend in an alternating 
manner from one end face to the other over the length of the 
backing plate. The inside of the frame is provided with a 
shoulder 8 that runs at the same height as the upper edge of 
the ridges 7. To close off the groove 5 and thus form a 
cooling channel a sealing plate 9 may be inserted in the 
frame, the thickness of the sealing plate 9 corresponding to 
the height of the shoulder 8 and resulting in a flush connec 
tion to the frame 6. 

0027. To feed and discharge the cooling water, a pocket 
10 opening into the groove 5 is situated in each of the 
oppositely located longitudinal sections of the frame 6, the 
pockets being covered by laterally projected lugs 11 on the 
sealing plate 9, whereby a hole 12 is present in each of the 
lugs 11 which lies above the pocket 10. 
0028 Tiles 15, 16, which are made of the material to be 
sputtered, are soldered onto the front side of the backing 
plates 2, 3, 4, not visible here. When these tiles are used up, 
the residues may be detached and replaced by new tiles 15, 
16. 

0029. As shown in FIG. 4, the tiles 15, 16 for the center 
backing plate 3 extend over the entire length thereof, but 
their width leaves the edge free. The exterior ends of the 
outer backing plates 2, 4, which may also be seen in the cross 
section in FIG. 2, are offset downward in a stepped manner 
so that thicker tiles 15 may be placed there which are flush 
with the adjoining flatter tile 16. To achieve this, on the back 
side of the outer backing plates 2, 4 a flat offset is made in 
its end section over the entire width. The use of the entire 
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width simplifies soldering the thicker tiles 15, since at that 
location the lower edge of the tiles is free. To obtain a flush 
connection of the edge that remains free to the other edge 
region after the tiles 15, 16 are fastened, a U-shaped filler 
sheet 17 is attached to the front side of the backing plates 2. 
3, 4 which encloses the thicker tile 15 on three sides. The 
position of the filler sheet 17 is indicated by a dashed line in 
FG, 2. 

0030 FIG. 3 shows the transition between two backing 
plates, for example an outer backing plate 2 and the center 
backing plate 3. To simplify the installation here, each end 
face is provided with corresponding shoulders 18, 18', a 
projection on the one plate 2 engaging in a depression in the 
other backing plate 4sic). 
0031. The inserted sealing plates 9 are also welded 
around the circumference to the shoulder 8 of the edge 6, 
using an electron beam welding technique, so that the 
groove region is closed off all around, which initially would 
be sufficient to form a closed cooling channel region. 
Additional welds are made to one or more ridges 7. These 
welds serve in particular to reinforce the unit, so that in spite 
of the relatively thin backing plate 2, 3, 4 a high torsional 
rigidity of the backing plate 2, 3, 4 is achieved. The weld 
may be made to all of the ridges 7, or also only to one of the 
center ridges 7. 
0032 FIG. 5 shows the connection of such a backing 
plate to a Supporting plate 20 that is provided with cooling 
water boreholes 21, one of which is illustrated. This bore 
hole aligns with one of the holes 12 in one of the sealing 
plates 9. To seal the connection a double sealing system is 
provided which comprises a first, interior sealing ring 22 and 
a second, radially outwardly situated sealing ring 23. 
Between these sealing rings an annular space 24 is provided 
which is connected via a ventilation borehole 25 to the 
outside of the Supporting plate 20, and which thus connects 
the annular space 24 to the atmosphere. The sealing rings 22, 
23 lie in grooves in the interior of the supporting plate 20; 
the annular space 24 is provided there as well. The inner 
sealing ring seals off the coolant liquid with respect to the 
atmosphere, and the outer sealing ring 23 seals off the 
annular space, and thus the atmosphere, with respect to the 
vacuum present inside the Supporting plate 20 in the cham 
ber. 

LIST OF REFERENCE NUMBERS 

0033 1 Sputtering target 
0034 2 Outer backing plate 
0035) 3 Center backing plate 
0.036 4 Outer backing plate 
0037) 5 Groove 
0038) 6 Frame 
0039, 7 Ridge 
0040) 8 Shoulder 
0041) 9 Sealing plate 

0042) 10 Pocket 
0043) 11 Lug 
0044) 12 Hole 
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15 Thicker tile 

16. Thinner tile 

17 Filler sheet 

1818' Shoulder 

0045 
0046) 
0047 
0048) 
0049) 
0050 
0051) 
0052) 
0053) 
0054) 

20 Supporting plate 
21 Coolant borehole 

22 Sealing ring 
23 Sealing ring 

24 Annular space 
25 Ventilation borehole 

1. Cooled backing plate for a sputtering target, on the 
front side of which the material to be sputtered may be 
applied, and on the back side of which means for cooling the 
backing plate are present, characterized in that in the back 
ing plate at least one groove open to the back side of the 
backing plate runs between a coolant inlet and a coolant 
outlet, that the groove is enclosed by an outer frame of the 
backing plate, and within the frame at least one ridge, which 
runs at a distance from the frame, separates two grooved 
sections from one another, and that the open side of the 
groove is closed off by a sealing plate welded to the frame 
and the ridge to form a cooling channel having a closed cross 
section. 

2. Backing plate according to claim 1, characterized in 
that the inner edge of the frame is provided with a shoulder 
around its circumference for accommodating the sealing 
plate, the height of the shoulder corresponding to the thick 
ness of the sealing plate so that the sealing plate resting on 
the shoulder is flush with the part of the frame that is not 
offset. 

3. Backing plate according to claim 1, characterized in 
that at least two pockets open to the back side are present in 
the frame which are covered by the sealing plate, holes lying 
above the pockets being present in the sealing plate for 
Supplying and discharging a coolant. 

4. Backing plate according to claim 3, characterized in 
that the pockets are formed in the part of the frame that is not 
offset, and the sealing plate has lugs which lie above the 
pockets and in which the holes (12) for Supplying and 
discharging a coolant are present. 

5. Backing plate according to claim 1, characterized in 
that the backing plate has a rectangular shape, and the front 
side of the backing plate is recessed on an end region along 
the entire width with respect to its main part. 

6. Backing plate according to claim 5, characterized in 
that a U-shaped filler sheet having a thickness corresponding 
to the depth of the recess is placed on the edge of the 
recessed region. 

7. Sputtering target comprising a plurality of backing 
plates according to claim 1, characterized in that these 
backing plates can be fastened at their mutually abutting end 
faces to Support ridges of a Supporting plate, the mutually 
abutting end faces of the backing plates being provided with 
corresponding shoulders. 

8. Backing plate placed on a Supporting plate, the Sup 
porting plate having coolant boreholes that align with the 
coolant inlets and outlets, the transitions between the coolant 
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boreholes and coolant inlets and outlets being sealed, char 
acterized in that each seal comprises sealing rings radially 
separated at a distance from one another, between which an 
annular space is formed which is connected via a ventilation 
borehole to the side of the Supporting plate that faces away 
from the backing plate. 
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9. Backing plate placed on a Supporting plate according to 
claim 8, characterized in that the sealing rings are situated in 
the side of the Supporting plate that faces toward the backing 
plate. 


