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PUTTER TARGET/BACKING PLATE ASSEMBL METHOD OF

MAKING SAME
Field of the Invention

The present invention relates generally to
sputtering, and more particularly to sputter

target/backing plate assemblies utilized in sputtering

5 operations. -
Backaround of the Invention
| Sputtering is the deposition of a thin £film
of a desired material on a substrate. Sputtering is
employved to manufacture semi-conductor devices such as _
10 integrated circuits. In a sputtering operation, the

material to be deposited on the substrate is removed

from a sputter target by bombarding the target with
. ions. In addition to removing matarial from the target
for deposit on the substrate, ion bombardment transfers

thermal energy to the target. It is therefore

(4]

[

generally necessary to provide a means of cooling the
target during the sputtering operation to prevent the.

target from overheating.




general ly necessary to provide a nmeans: of cooling the target during the
sputtering operation to prevent the target from overheating. -2-- The
target is traditionally mounted to a backing plate. Cooling liquid is
circulated in heat transfer contact with the backing plate to renove heat
transferred to the target by the bonbarding ions. It 5 . - is inportant
that there be good thermal, as well as stT¢Ttural, bonding betmeen t he

Larget and backing Bl ate {0 RV eRdedunLs SRl o 1385/ AR, W3 4he
tar-get.{ backing pl BE@kﬁﬂﬁnﬁﬁ.E'th.‘_ debbAdnd0 11quidPYL! 85kB81ated in heat |
| | transfer contact with the backing plate to remove heat
transferred to the ﬁarQet by the bombafding ions. It
5 is importaﬁt that there be good thermal, as well as
' structural, bonding.between the target and backing
plate to ensure adeguate heat transfer from'target to
backing plate to coolant and to ensure the structural
integrity of the target/backzng plate connectlon during
10 .sputterlng. _ _ _
One_technique for bonding the target to the
_backing plate is known as diffusion bonding. In
diffusion bonding the target/backing plate bond is
produced by pressing the material surfaces into
15 intimate contact while applying heat to induce
metallurgical joining and diffusion to varying extent
across the bond interface. Bonding aids, metal
combinations which are more readily joined, are
sometimes applied to one or both of the surfaces to be
20 bonded. Such coatings may be applied by
electroplating, electroless plating, sputtering, vapor
deposition or other usable technique fdr depositing an
adherent metallic film. It is also possible to
incorporate a metallic foil between bonding members
25 which foil has the ability to be more easily bonded-to
either of the material to be joined. .The surfaces to

be joined are prepared by chemical or other means to



One fechnique for bonding the target to the backing plate is known as
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or other means taliffusion bonded using technigques such as hot isostatic

5

10

35

20

25

p:essing (*HIPing") or uniaxial hot pressing
("UHPing"). In UHPing,_the unbonded'assembly is placed
between a pair.of plungers, platens or rams. These
rams are contained within a control chamber which

allows for the control of temperature, pressure and

~other atmospheric conditions. The controlled

atmosphere is a vacuum, reducing gas or inert gas, or a
cqﬁbination thereof. The temperature in the uniaxial
hot press controi chamber is increased in order to heat -
the unbonded assenmbly. Tﬁe assembly is heated to a
temperature somewhat below the homologoué melting pciht
of the metal used for the backing plate. By elevating
the temperature of the assembly to a temperature
somewhat below the melting point of the backing plate
material, the backing plate softens, and upon pressing,
forms a tight interfacé with the treated bonding
surface of the sputter target. As the assembly is
heated, a compressing force is applied on the assembly
by the rams in a uniaxial direction. The assenmbly is
maintained in the control chamber under these
temperature, pressire and atmospheric gas conditions
for a2 period of time sufficient to form the bonded

sputter target/backing plate assembly.

In - diffusion bonding the target/backing plate bond is



-3- renove oxides or their chemcal filns which interfere with bonding. The
target/backlng pl ate assenbly may be diffusion bonded using techniques such
as hot.isostatic 5 pressing ("H Ping") or uniaxial hot pressing .
("UHPi ng"). In UHPi ng, the unbonded assenbly is placed between a pair of

pl ungers, platens or rans. These rans are contained -within a control
chanber which allows for the control of térmperature, pressure and 10

eduti o ganor i nert gas B8 TR AT HESEREORBNEEE: | SafudHNE | 1
uni axi al hot  pregg, GOnte Ghy SHTDEL 49 LACLE RS debPn OaflChsblnbEP i having
- an interface def;ned by the bonding_surfaces, and this

assembly is'pladed within a'HIPing canister. Once the .

5 assembly is placed in the HIPing canister a vacuunm is
pulled én the canister and the canister is then placed
within a HIPing chamber. The ambient atmosphere in the
HIPing chamber is replaced with a true inert gas, such
as argon or helium. In'addition, the temperature: and

10 pressure in the HIPing chamber are incréased as
discussed above with respect to UHPing} in order to
form a bonded sputter target/backing plate assembly.
Again the assembly is heated to a temperature somewhat
below the homologous_melﬁing point of the metal used

15 for the backing plate, and the HIPing canister and
‘assembly contaihed therein are compressed from all
sides at elevated pressure. The assenbly is maintained
at the desired temperature, pressure and atmospheric
conditions for a sufficient period to form the konded

20 target/backing plate assembly.

Representatiﬁe times, temperatures and
pressures for UHPing and HIPing are disclosed in _
application Serial No. 08/426,246 filed April 21, 1995,
entitled Sputter Target/Backing Plate Assembly And

25 Method Of Making Same, assigned to the assignee of the
present invention and hereby incorporated by reference

herein as fully set forth in its entirety.



t he unbonded assenbly. The assenbly is heated to a 15 ~tenperature
sonmewhat bel ow t he honol ogous nelting point of the netal used for the
backi ng plate. By elevating the tenperature of the assenbly to a

t enperat ure somewhat bel ow the nelting point of the backing plate materi al
t he ‘backi ng pl ate softens, and upon pressing, 20 fornms a tight _
interface with the treated bonding surfac®~of the sputter target. As the

Fame in'a uniaxial direct| GHe D CRAGHLT PR Sy herRel PROERE Tl
chanbe! unter {15 hn sISRRL L Snd IS M Bt IRER p0Ee
target/backing pl&frqrif @ thg subsequent to the diffusion bonding, any
mismatch between the thermal expansion coefficients of
5 the'target and backing plate creates stresses in the
assembly which can distort the assémbly andfor crack
the target. |
 One particular material from which targets
are fahricated.is tungsten—titanium. Target/backing
1o plate assemblies whereiﬁ the target is fabricated from
tungsten-titanium have typically employed titanium as
the backing plate material to avoid a coefficient of
thermal exﬁansion mismatch between the target and
baéking plate. Titanium is expensive, however, and is
15 thus not desirable as a material from which to
fabricate backing plates. Less expensive materials,
such as.aluminum; have significantly different thermal
expansion coefficients from that of'tunqsten-titanium
though, resulting in target/backing plate assembly
20 distortion and/or target\cracking.

It is therefore a main objective of the
present invention to provide a target/baéking plate
assembly and method of making same which can
accommodate mismatch between target and backing plate

25 coefficients of thermal expansion so as to not
jeopardize the thermal and/or structural bond integrity

betweén the target and backing plate.



-4- In HIPing, t he treated sputter target and backing plate are uricnred to
forman assenbly having an interface defined by the hmnmaﬁgmgyg Sq and

this assembly is placed wi thin a H Ping canister. senbly
is placed in the H Ping canister a vacuumis pull ed o ﬂl‘mg and the
canister is then placed withi.n a H Ping chamber. The a here in
the H Ping chanber is replaced with a trwé=—inert gas, such as argon or:
helium In addition, the tenperature and 10 pressure in the HPing
chanber are increaSEEs f slhe ckrensian v t h respect to UHPing, in order :
to forma bonded sputter t et/backln | at.e. ass h ssenbly
Is heated to a tenperature e Qﬁfﬁé&?ﬂﬁ} e?%ﬁékgﬁgﬁ?t?%ﬁgﬁgint of
the netal used 1%, 3&55; #45h g Canksheteand
assenbly contai necf:ﬁei?:ie‘lr r% conpres edq?rom al‘{}f’3 i = |

target/backing plate assembly. ‘The method comprises

.'5 the steps of: providing a target fabricated from a
Ifirst material having a coefficient of thermal
expansion; providin§ a backing plate fabricated from a
second material having a coefficient of thermal
expansion; providing a block fabricated from a third

10 materiallhaving a.coeffidient of thermal'expansion:
positioning the block on one side of the backing plate;
positioning the target on the othar side of the backing
plate; and'subjecting the target, backing plate and
block to elevateq temperature and pressure to bond the

15 target, backing platé-and block together. The third
material is selected so as to have a coefficient of
thermal expansion which counteracts the effects of the
coefficients of thermal expansion of the first and
second materials.

20 The third material may be selected so as to
have a coefficient of thermal expansion which is
approximately the same as the coefficient of thermal
expansion of the first material.

The target, backing plate and bleck may be

25 diffusiqn bonded together via hot isostatic pressing or
uniaxial hot pressing.

The target is preferably fabricated from

tungsten-titanium, the backing plate is preferably



sides at elevated pressure. The assenbly is naintained at the desired

t enper-at ure, pressure and atnospheric conditions for a sufficient periodto
formthe bonded 20 . target/ backing plate assenbly. Representative tlnes
t enperatures and pressures for UHPi ng and H Ping are disclosed in
application Serial No. 08/426,246 filed April 21, 1995, entitled Sputter
Target/Backing Pl ate Assenbly And 25 =Tkt hod Cf Maki-ng Sane, assigned to

the assignee of the present |nvent|on and her corpar ated ference
herein as fully §é33m6’ratt@di 5o H“é‘?%/and %%feb[ 5‘8@1‘51: ED% eégr kf%‘ her mal
expansi on i nduced. shr,j nkage the b
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cool i ng subsequeﬁ?
.has a coefficient of thermal expansion of approximately

6.4 x 10%/°c, the backing plate has a coefficient of
5 ' thermal expan510n of approxlmately 19.8 X 10‘/ ¢ and
the block has a coefficient of thermal expan51on of
approximately 5.8 x 10%/°C.
' The backing plate preferably has a recess
machined therein and the block is disposed in the
10 recess. o _
The backing plate may have a hub in the
center of the recess,  In that event, the block has a
bore therethrough for receiving the backing plate hub.
The present invention also provides a
15 target/backing plate assembly formed by the method.
The major advantage of the present invention
is that a target/backing plate assembly and method of
making.the'same is provided which allows targets and
backing plates fabricated from dissimilar materials
20 -having-dissimilar'thermal_expansicn coefficients to be
diffusion bonded without suffering assembly distortion
or target cracking during cooling.
These and'other objécts and advantages of the
present invention will become more readily apparent
25 during the following detailed description taken in

conjunction with the drawings herein, in which:



m smat ch between the thermal expansion coefficients of 5 the target and .
backing plate creates stresses in the assenbly which can distort the
assenbly and/or crack the target. One particular material from which

targets are fabricated is tungsten-titanium Target/backing 10 pl at e
assenbl i es wherein the target is fabricatgd fromtungsten-titanium have
typically enployed titaniumas the backing plate material to avoid a

coefficient of therpgs @gg@giéeqbﬁﬁégn@ﬁgréygﬂgggsthe target and backing
plate. TitaniumiS expensrive, however, and IS t hus not desirable as
a material fromwhich to fabigsaten baeki 18 dlshesmmaessakkypeitlustrate
materials, such as alum num have significantly different thermal expansion
coefficients fronthdaseniesunfsseeps parfermediolnyrceesdancagwith the '
target/backing pl ol g oSS tratng a spotter Eirdle/SickighisEacki no-

5 assembly of the present -invention; |

Fig.lz illustrates a sputter target/backing
plate assembly made in accordance with the method of .
Figs. 1A and 1B;

~ Fig. 3A and 3B diagrammatiCally illustrate
10 the series of steps performed in accordance with the
| method of forming aﬁ alternative form of sputter
target/backing plate assembly of the present invention;
and | |
Fig. 4 illustrates a sputﬁer.targeﬁ/backing'
i5 ‘plate assembly made in accordance with the method of
Figs. 3A and 3B.
Detailed Descriotion of the Invention

Referring first to Fig. 1A, there is

illustrated an assembly 10 for loading into a HIPing
20 canister for subsequent subjection to HIPing.

The assembly 10 includes an aluminum backing
plate 12 which includes a recess 14 machined into one
side thereof and a tungsten-ﬁitanium target 16 for
bonding to the backing plate 12 at a bond interface 18.

25 A graphite block 20 is provided for insertion into
recess 14. A dummy aluminum backing plate 22 is-

positioned above the target 16. Upper and lower -steel

plates 24 and 26 respectively are positioned above the



It is therefore a main objective of the present-invention to provide a
t ar get/ backi ng pl ate assenbly and net hod of naki ng sane whi ch can

accommodat e mi smat ch between target and backing plate 25 . coefficients
of thernmal expansion so as to not jeopardize the thermal and/or structural
bond integrity between the target and backing plate. = 6 Summary of. the

I nvention In accordance with t he present19ﬁyentron, there is provided a
The steps of - pr FBFRGPASKIPBCIIRES 2008 Frufy acfr, BachEnY, BIMRRLI2N0 .
coefficient of thefoRl L eXRENSHOPherein. . : :
As illustrated in Fig. 1B, the assemblyllo,
which ﬁould be_contaihed in a HIPing canister (not
5 'showﬁ) on which is pulled a vacuum of about 10? torr or
greater, is diagrammaticélly illustrated as being
subjected to elevated temperature and pressure as would
be thé case when contained in a HIPing vessel.
- Alternatively, Fig. 1B illustrates the assembly 10
10 - subjected to elevated temperature and pressure.as would
be the case when subjected to UHPing, also at about 107
torr.
The assembly 10 is heated to a temperature of
from about 300°C to about 575°C, and preferably frOm.
15 about 450°C to about §50°C, and is pressed to a
pressure of from about 30 MPa to about 140 MPa, and is
maintained there for from about 30 minutes to about 60
minutes. If UHPing is used, the pressure is developed
between a pair of plungers, platens or rams. If HIPing
20 is used, the HIPing canister and assembly 10 therein is
subjected to compressive pressure from all sides in the
HIPing vessel. By eievating the temperature of the
assembly to a temperature somewhat below the melting
point of the backing plate material the backing plate
25 12 softens, and upon pressing, forms a tight interface
with the bonding surface of the sputter target 16.
Similariy,'the block 20 bonds with the underside of the

backing plate 12.



provi ding a backing plate fabricated froma second material having a
coeffi.cient of thermal expansion; providing a block fabricated froma third
materi al having a coefficient of thermal expansion; positioning the bl ock
on one side of and in contact with the backing plate; positioning the
target on a second side of and in contact w th the backing plate;

subj ecting the target, backing plate and-pdock to el evated tenperature and
pressure to bond the target and backing plate together; the third materi al
bei ng selected so as to havaunln@eéémrimgnofﬁthmeaasﬁmbkﬁah@»oﬁhahlch
counteracts the effects of the coefficients of thernnl. expansi on of the
first and second grarhrite sblogll 2@MRSHRAIMRE WO FFITRTIACDER®Ng pl ate

after the tar et and backin at e have bonded.to
g aluminum b le:ang plate 12 so q:ha‘ge%ﬁ]ee rth«ermal

.contraction of the composite backing plate 12 and block

5 20 is ﬁpproximately the same as that of the tungsten-
‘titanium target 16. 'Typically'the tungsten-titanium
target has a.éoefficient of thermal expansion of
approximately 6.4 x 10%/°C, the aluminum_backing plate
has a coefficient df thermél_expanSion of.approximately

10 19.8 x 10%/°C and the graphite block has a coefficient
of thermal expansion of apprcxiﬁately 5.8 x 10%/°C.
Thus the graphite block 20 has about the same thermal
expansion coafficient as that of the tungsten-titanium
target 16. Distortion of the target 16 and backing

15 plate 12 and/or cracking of the target 16 is thereby
avoided.

Lastly, as shown in Fig. 2, the cooled
assembly 10 has had the steel plates 24 and 26 and
dummy backing plate 22 machined away. In addition, the

20 block 20 has been machined from the recess 14 to
provide access to the backing plate 12 by the coolant
when installed onto a cathode assembly.

Referring:now to Fig. 3A, an alternative
assembly 50 is illustrated. The assembly 50 includes

25 an aluminum backing plate 52 which includes a recess 54
machined into one side thereof and a central hubi56 for
attaching the backing plate 52 to a_cathode assembly.

2 tungsten-titanium target 58 is located within an



6a The present invention attains the stated objective by providing a nethod
of form ng a sputter target/backing plate assenbly. The nethod conprises 5
the steps of: providing a target fabricated froma first material having a
coefficient of thermal expansion; providing a backing plate fabricated from
a second material having a coefficient of thermal expansion; providing a

bl ock fabricated froma third 10 - mat e}t al haV|ng a coefficient of :
‘thermal expansion; osltlonln t he, bl ock: n pl at e;
posi tioning the t3FYRINWR FHAC %Yh%?nglﬁ% g?r?% QL £F§t§§8ﬁi§g .

subj ecting the t3get, Qfsk'ﬂggp;sﬁftsnglgepcgztfs %ﬁ&@i&édtfai?er ature and

pressure to bond
insertion into recess 54 and includes a bore 64

therethrough for acceptlng the hub 56. A dummy
5  aluminum back;ng plate 66 is posxt;oned above the
target 58. Upper and lower steel plates 68 and 70
respectively are poSitioned_above the dummy backing
plate 66 and below the backing plate 52 with block 62
therein. o | | |
10 ' _ | As in the prior embodiment, the assembly 50
is subjected to the same pressures and temperatures for
the same duration by way of either HIPing or UHPing
(Fig. 3B). During cooling of the assembly 50, the
graphite block 62 restrains the shrinkage of the
18 aluminum backing plate 52 so that the thermal |
contraction of the composite backing plate 52 and block
62 is approximately the same as that of the tungsten-
titanium target 58. Distortion of the target 58 and
backing plate 52 and/or cracking of the target 58 is
20 thereby avoided.
Lastly, and also as in the prior embodiment,
as shown in Fig. 4, the cooled assembly 50 has had the
‘steel) plates 68 and 70 and the dummy backing plate 66
machined away. In addition, the block 62 has been
25 machined from the recess 54 to provide access to the
backing plate 52 by the coolant when inétalled onto a

cathode assembly.



15 - target, - backing plate and block together. The third material is-
sel ected so as to have a coefficient of thermal expansion which counteracts
the effects of the coefficients of thermal expansion of the first and
second materials. 20 : - The third material may be selected so as
to have a coefficient of thermal expansiggp,which-is approximtely the same
as the coefficient of thermal expansion of the first material. The target,

backing plate and bl ock mayphgsadski1ldbl iHstaB Qﬁﬂdﬁﬂmog@hh@n?vi'a hot
i sostatic pressing or uniaxial hot pressing. The target is preferably
fabricated from tgagagaize hanersus! haapeakisgsphatiemoaipichediohbywhich -
can be made to the present invention which will result
in an impfoved'sputﬁer target/backing plate assemhly
5 - and'method; yet all of ﬁhich will fall within the
spirit and scope of the present invention as defined in
the following claims-. For example, many other
materials Othé: than tungsten-titanium, aluminum and
graphite can be used to fabricate tne target, backing
 10 " plate and block respectively. Aand, other bonding
technigques othér thanldiffusion bonding can be
employed. Accordingly, the invention is to be limited
only by the sqope'of the following claims and their
equivalents, | |

15 What is ciaimed is:
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-7- fabricated fromalum numand the block is pj abricated from
graphite. In that event, the target has a coef‘gﬂmﬁi{imﬂgﬂﬁ'ul ~expansi on
of approximately 6.4 x [err], the backing pl ate Rasc S t of 5

t hermal expansion of approxinmately 19.8 x [err] and the block has a
coefficient of thermal expansion of approximtely 5.8 x 104/ C. The backing

,
pl ate preferably has a recess nachined‘ﬁ%érein and the block is disposed in

the 10 recess. The bac&h@gépl § 174 3 a%ﬁeaﬁg%bdﬂlf|#% QEer of the
g

recess. In that event, the bloc as a bore therethrou or “receiving the
backi ng plate hﬁ&co&h&z&rﬁﬁﬁﬁkobﬁy%@EEQ&t&b%% AhaVmdeS fAchtions which
y

t ar get / backi ng plate assenbly forned the nmethod. The mmj or advant age of
the present inveahi be made to the present invention which will result
in an improved sputter target/backing plate assembly
s and method, yet all of which will fall within the
spirit and scope of the present invention as defined in
the following claims. For example, many other
materials other than tungsten-titanium, aluminum and
graphite can be used to fabricate ;he target, backing
10 plate and block respectively. And, other bonding
techniques other than diffusion bonding can be
employed. Accordingly, the invention is to be limited
only by the scope of the following claims and their

equivalents.

15 What is claimed is:



I's that a cking plate assenbly and nethod of—nakrng‘rhe—sawe*rs
m ﬁii ws targets and backing pl ates fabrlmgggglﬁaggggnque §¢Je(§n | ar

pr

!“ u viing di ssim | ar t her mal expansi on co
_d| ffu3| on bonded wi t hout suffering assenbly distortion lnlﬂmmgﬂ k| ng
during cooling. These and ot her objects and advant ages

invention will becorme nore readily apparent.25 during the follomﬁng;
detail ed description taken in conjunction with the drawi ngs herein, in-
whi ch: Brief Descriptionaqf then@thedngsr FogminbAaamputier
diagrammatically illustrate the series of steps performed in accor dance

with the method otatgerti/bapckingupleter a:sg:@nhﬂa'cmrmsam the steps of:
prov;dlng a target fabricated from a first

ﬁateriai having a coéfficient of thermal expansion;

5 o proviaingla backing plate fabricated from a
second'métérial havinq a coefficient of thermal
expansion; o _ |

pfoviding a biock fabricated from a third
material having a cbefficient of thermal expansion;
0 positioning the block on one side of the
backing plate; |
positioning the target on the other side of
the backing plate; and _
subjecting'the target, backing plate and
15 = block to elevated temperature and pressure to bond the
térget, backing plate and block togather;
the third material being selected so as to
have a coefficient 6f thermal expansion which
counteracts the effects of the coefficients of thermal

20 expansion of the first and second materials.



e present Invention; Fig. 2 illustrates a sputtet :
ta mulmﬂﬂ ﬂl’i -assenbly nade in. accordance W t h ThasheseHi@denie BiedsS.

A andc<1Bt and 3B diagrammtically illustrate 1E!Em ﬁ[il}es of
I'nvention land

steps perforned in accordance with the method of formin
formof sputter target/backing plate assenbly of  the pr

Fig. 4 illustrates a sputter target/backl 15 plate assenbly made in
accordance with the nethod Qf Fi |Ie E%s I |0 t he
I nvention Referring first t&°Fig. A et e°Es ?%Iustrate gﬁfgégeﬁgggd _

for loading into IS8 k0 $Rd e@bégf@d§ghkp%fto
H Pi ng. The asserrg??h?d'gg %u (?g'e%?t:%a tl?%’l r?%m 5 H% nglé_
thermal expansion which is approxlmately the same as
the coefficient_of'thefmal expansion of the first

5 . material.

3. The method of claim 2 wherein the
target, backing plate and block are diffusion bonded

together via hot isostatic pressing.

4. The method of claim 2 wherein the
10 target, backing plate and block are diffusion bonded

together via uniaxial hot pressing.

5. The method of claim 2 wherein the target
is fabricated from tungSten—titanium, the backing: plate
is fabricated from aluminum and the block is fabricated

15 from graphite.

6. The method of claim 5 wherein the target

has a coefficient of thermal expansion of approximately
6.4 x 10°%/°C, the backing plate has a coefficienu of
thermal expansion of approximately 19.8 x-lo‘/‘c and
20 the block has a coefficient of thermal expansion of

approximately 5.8 x 10%/°C.



pla n d@s a recess 14 machi ned into one Of an
tun& “E‘“mmm Hrget 16 for bonding to .the backi ngﬂ CL‘:ﬁettﬂ Efﬂnd
aee

i nt 8.m25 * ‘A graphite block 20 is provi ded fo

recess 14. A dummy al um num backi ng plate 22 .is p03|t|o target
16. Upper and | ower steel plates 24 and 26 respectively are p05|t|oned
above the -9- dummy backing plate 22°%81 bel ow the backing plate 12 with

bl ock 20 therein. As illustrate |n Fi 1B t.he, as 0, .whi ch woul.d
- be contained in a H Ping ddnist% ﬁ%? f #%%% 1% ?%epulled a

ggicg;m' of about yaehlilng Yratd LY HYecdss %f&{ﬂ@@ttﬁéféyn | 4 ¥ SIS &th as

the block is disposed in the recess.

8. The method'of claim 7 wherein the
5 backing plate has a hub in the center of the recess,
and wherein the block has a bore therethrough for

receiving the backing plate hub.



subjected to el evated tenperature and pressure as woul d be the case when
comﬂ“rmmmmll-"l“'ng vessel . Alternatively, Fig. IBillustrates the :
as | flisubj ected to el evated tenperature and pressure as would
be fhe’case whén Subj ect ed to UHPing, also at about 10[err] torr. The
assenbly 10 is heated to a tenperature of from about 300[err] to about
575[err], and preferably from 15 -adpout 450[err] .to about 550[err], and
is pressed to a pressure of from about 30 MPa to about_ 140 MPa, dis

mai ntai ned there for fr®m abbusp%tﬁ?n‘a%%_%e'ﬁ@%EBGFgGEIﬁFﬁuPﬁ?“'EEyUHPi ng
is used, the pressure is devel oged bet ween,a pair_of plungers, platens or.
rams. |f H Pifg¥ped accprdimgqto e perRgcc igié?‘ma d assenbly 10 therein
is subjected to conpressive pressure fromall sides in the H Ping vessel.
By elevating the tenperature of the assenbly to a tenperature sonewhat
bel ow the nelting : . -



poj g pl ate material the backing plate 25 12 softens, -
anHMﬂl EEW&BI rme a tight interface with the bondi ng surface of the.
sp Srm larly, the block 20 bonds with the underside of the
backi ng pI ate 12. -10- During cooling of the assenbly 10, the graphite
bl ock 20 restrains the shrinkage of the al um num backing plate 12 so that

the thermal contraction of the conmposite backing plate 12 and bl ock 5
20 is approximately the same.as that —3f7-t he tungsten- titani umtarget 16.

Typically the tungsten-titanium target has oefficie
expansi on of approxi mat etQr 6.8 SPYERY tﬁiﬁﬁ tPglttarﬁong pra é’%@iy

formed a_ccordlng to the me’c_hod of cla:.r_n 3. .



has a CXE‘@“ ““l&“ﬁa expansi on of approximately 10 19.8 x [err]
and tHhe “ ¢ a coefficient of thermal expansion of
appr oxi y b.8"x Terr]l Thus the graphite block 20 has about the sane

t hermal expansi on coefficient as that of the tungsten-titaniumtarget 16.
Distortion of the target 16 and backing 15 . plate .12 and/ or cracking of
the target 16 is thereby avoi ded. Lasthy. as shown in Fig. 2, the cool ed
assenbly 10 has had the steel plates 24 and 26 and dunmmy backing plate 22
‘machined away. In additign. thes %Qtter Bhogkt78aBR3 nGepnatac AisBedbliyom t he
recess 14 to provide access to the backing plate 12 by the cool ant when
instal | ed ont ofarmetihadeozddagbly. thef aethog ofwlaifmi ¢. 3A, an alternative
assenbly 50 is illustrated. The assenbly 50 includes 25 an alum num
backi ng plate 52 mhlch includes a recess 54 -



machi ned into one side thereof and a.central hubi56 for attaching the
backing plate 52 to a cathode assenbly. ‘Aiturnigsten-titaniumtarget 58 is

| ocated within an ~al um num spacer ring 60 for bonding to the backing
plate 52. A graphite block 62'is provi ded for insertion into recess 54 and
i ncl.udes a bore 64 therethrough for.aggeptlng the hub 56. A dunmy 5

al um num backi ng pl at e 66 |s ] 154 . wEtRoDRRET and
lower stieel plSENESCE

backing'plateﬁﬁ%:= ggﬂéwvthe backlng plate 52 with block 62 therein. 10
As in the prior—emnpodrirent, the assenbly 50 is subjected to the sane

pressures and Fiumelad LH@Stl'Ié)rnlscLosure

A method of formlng a sputter target/backlng

" plate assembly comprlses the stens of: prov1d1ng a
target fabrlcated from a first material haVLng a
coefficient éf thermél expansion;-providing a backing
Plate fabricatéd from a second material having a
‘coefficient of thermal expansion; providing a block
fabricated'from:a third maﬁerial having a coefficient
of thermal expansion; positioning the block on ones side
of the Eécking plate;_éositioning.the target on the
other side of the backing plate; and subjecting the
target, backing plate and block to elevated temperature
and pressurae to bond the target, baéking plate and
block together. The third materia1 is salected so as
to have a coefficient of thermal expansion which
counteracts the effects of the coefficients of thermal
expansion of the first and second materials. The.third
material may be selected so as to have a coefficient of
thermal expansion which is approximately the same as
‘the coefficient of thermal expansion of_the first

material.

Figs.lA & B
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the sane duratlon by way of ei t her HIPlng or UHPing (Fig. 3B). During

cool ing of the assenbly 50, the graphiite ‘Hi'dek 62 restrains the shrinkage
~of the 15 aluninun1back|ng plate 52 -so that the thermal contraction of
t he conposite backing plate 52 and bl ock 62 is approximtely the. sane as
that of the tungsten- titaniumtarget 58. Distortion of the target 58 and
backing plate 52 and/or cracking of the tavget 58 is 20 t her eby

avoi ded. Lastly, and al sq.as§ n_theprior enbodi nent, ofS shown i n Fig. 4,
t he cool ed 50¥hg§ 3! he eel plates 8 an&~70 and the dummy
backi ng pl a 66 dition, t geRe=ER=tns been 25
machi.ned fro = access t Dack plate 52 by
t he cooIant-EﬂfE;Fﬁsta FedfonT o a_tat hode asserol Y | ————
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Claims 1. A nethod of formng a sputter target and backing plate assenbly
conpri'sing the steps of: providing a target fabricated froma first _
material having a coefficient of thermal expansion; providing a backing
plate fabricated froma second material having a coefficient of therma
expansi on; providing a block fabricated fr/951third'naterial havi ng a
coefficient of thermal expansion; positioni’ng the block on one side of and
in'contact w th&Qthe ckigg pfateg; sirtioning the targe%(t on a second side
of and in contatt wi t H ba g Rt ate; subjecting the‘thrget, backing '

pl ate and. bl oc re and pressure t the t arget and
backi ng _ £ L ?
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p+éi% t oget hefgrflEwhrDi-46 fEt al being selected so aé to have a
coefficient O ﬁﬁﬁﬂﬂﬁéﬁik g- EEET whi ch counteracts the effects of the

coefficients pf}thermal expangijpn of the firfst 5Jy§"ncnd paterigls: and
renmovi ng the pl pckl 1FERPHE blcki ng pl ate afit _?RFE'E

pl ate have bohded toget her .
I.s sel ected so as

mat eri al

is approxi mately the sage as t coefficien
first material. 3. The nethod of claim 2 wherdidbstiaet t armetd ‘batgki;a@gdp%-ate
and bl ock sufmdirlf B @Rebondedttioget her vial hot isostatic pressing.

.

A

\CEMERT SHEET®cKISw
gﬁcg;pgpim nagetefefonpagded Ghi | d
EntIa8RS) her prakd d@pansdgen i [ch

FORHERSEN : wogpAns Orpaky { Be

. The mét Ro
0 hipve a coeffi ¢i

------
ss0e

In accordance with the present:invention, there is provided a
method of forming a spﬁtter target and backing plate assembly

comprising the steps of:

‘providing a target fabricated from a first material having a

coefficient of thermal expansion;

providing a backing plate fabricated from a second material
ha&ing a coefficient of thermal expansion;

providing a block fabricated from a third material having a
coefficient of thermal expansion;

positioning the block on one side of and in contact with the
backing pléte;

positioning the target on a second side of and in contact with
the backing plate:;

subjecting the target,'baéking_plate and block to elevated
teﬁperature and preséure to bond the target and backing plate
together;

the third material being éeleéted so as to have a coefficient
of thermél expansion which counteracts the effects of the
coefficients of thermal expansion of the first and secénd
materialé;'and

removing the block from the backihg plate after the target and

backing plate have bonded together.



4. The net pod-—of—clai-m-2-ubgrein the target, backing plate and block are

di f fusion j&ﬂkﬁC@Mﬁﬁﬁ@ﬁE@?a.uniaxial hot pressing. 5. The nethod of claim
2 wherein i cated fromtungsten-titanium the backing
plate is fab |ﬁa%§€ from al ym num and the block is fabricated from
graphite. p. BH8Y of! dlaim 5 wherein the target has a coefficient of

err] the backing plate has a

t her mal expa . Xijmately 6.4 X &

coefficient of thermal expansion of appro Prmately 19.8 x [err] and the |

bl ock has fo t Xqlerr].
QEF%%“%]&?QR% RIARAlY e d

7. The nmethod of claim1 mheﬁéln the a recess nuchi ned
therein and wherepBjbBe iRle0G, 'b%od}ﬁ%%e‘i 'r'étth%% rﬁc%ﬁ'ig-@esg@{:egg Of_

cIa|n17 wherein the backi ng pl ate has
target/backing plate assembly The nethod comprises
5 the steps of: providing a target fabricated from a
first material having a coefficient of thermal
expansion; providing a backing plate fabricated from a
second material having a coefficient'of thermal
expansion; providing a block fabricated.from a thirad
10 material ha?ihg a coefficient of thermal expansion;
positioning the block on one side of the backing plate;
positioning the target on the other side of ihe backing
plate; and subjecting the target, backing plate and
block to elevated temperature and pressure to bend the
15 target; backing plate and block together. The third
material is selected so as to have a coefficient -of
thermal expansion which counteracts the effects of the
coefficients-of therral expansion of the first and
second materials. |
20 The.third matefial nay be selected so as to
have a coefficient of thermal expansion which is
approximately the same as the coéfficient of thermal
expansion of the first material.
The target, backing plate and block may bhe
25 diffusion bonded tbgether via hot isostatic pressing or
uniaxial hot nressiﬂg-
The target is prefarably fabricated from

'tungsten~t1tan1um, the backing plate is preferably



in the center of the recess, and wherein the block has a bore t her et hr ough
for receiving the backing plate hub. -14- 2. T N

wherein the third material is selected so as to ha RE@!A@ENEEHT& ”””
t her mal expéﬁETBﬁ‘ﬁhrCh“rs~appLox|nately t he sanme - gs of
: he t C|alﬁ12
ate and bl ock are di fif Usi 1q§%%3gﬁ t@gether

t her mal expa materidl . 3
wherein the tmﬂﬁ Jmummt!
via hot isostatic pressi The met hod of claimp A wherein-the-20}
t oget her via unilaxi al

target, backing plate and blook are di fé1sime bond
hot pressing.

1. A method of_fonming a sputter target and backing plate
assembly comprising the steps.of:
providing a target fabricated from a first material having
a coefficient of thernal expansion;
“providing a backing plate fabricated from a second
material having a coefficient of thermal expansion;
providing a block fabricated from a third material having
a coefficient of thermal expansion;
positioning the block on_one side'of and in contact with
the backing plate;
positioning ﬁhe target on a second side of and in contact
with the backing plate;
subjecting the iarget, backing plate and block to elevated
temperature and pressure to bond the target and backing
plate together; |
the thiro material being seleotéd so as to have a
coefficient of thermal expanoion.which counteracts the
effects of the coefficients of thermal expansion of the
first and seoond materials; and
removing the-block from the backing plate after the target.

and backing plate have bonded together.



5;. The nethod of cIa|n12 wherein the target is fabricated from
tungsten-titanium the backing plate is fabricated from al umi num and t he

bl ock is fabri graphite. 6. The method of claimb5 wherein
t he target ha [mm “H" "M f thermal expansion of apprexirately. 6.-4 x .
[err], the backing ptate Ras=+a coefficient4of thermal expansion of
approxinately 19.8 x [err] and 20 the bl ock has a coefficient of thernal
expansi on of approximately 5.8 x [err]. -1 5- 7. The nethod of claim1l

wherei n thexbacking méehéd hes L BrepSwhBLEineehé hererd madewhgreis the
bl ock is disposed in the recess.

selected so as to have a coefficient of thermal expansion

"which is approximately the same as the coefficient of thermal

expansion of the first material.

3. The method of claim 2 wherein the target, backing plate and
block are diffusion bonded together via hot isostatic

pressing.

4, The method of claim 2 wherein the target, baéking plate and

" block are diffusion bonded together via uniaxial hot pressing.

5. The method of claim 2 wherein the target is fabricated from
tungsten-titanium, the backing plate is fabricated from

aluminum and the block is fabricated from graphite.

6. The method of claim 5 wherein the target has a coefficient
of thermal expansion-of approximately 6.4 x107%/°C, the Backing'
plate has a coefficient of thermal expansion of apprbximately
19.8 x107%/°C and the block has a coefficient of thermal

expansion of approximately 5.8 x107%/°C.
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-8.- +» The nethod of, claim7 wherein the 5 backi ng plate has a hub in the

center of the recess, and wherein the block has a bore therethrough for

recei ving the-baek#ng—p#a%e_hub 9. A sputter target/backing plate

assenbly forned accordi t he method of claim 1. 10. A sputter

target/bacleHMII ﬁ H ﬂ'&ﬂ formed accé¥ding to the method of claim 3.
L M .

- 7. The method of claim 1 wherein the backing plate has a
recess machined therein and wherein the block is disposed in

the recess.

8. The method of claim 7 wherein the backing plate has a hub
in the center of the recess, and wherein the block has a bore

therethrough for recéiving the backing plate hub.
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TEXT OF THE ABSTRACT

SPUTTER TARGET/BACKING PLATE ASSEMBLY AND
METHOD OF MAKING SAME

A method of forming a sputter target/backing plate assembly (10) comprises the steps of:
providing a target (16) fabricated from a first material having a coefficient of thermal
expansion; providing a backing plate (12) fabricated from a second material having a
coefficient of thermal expansion; providing a block (20) fabricated from a third material
having a coefficient of thermal expansion; positioning the block (20) on one side of the
backing plate (12); positioning the target (16) on the other side of the backing plate (12); and
subjecting the target (16), backing plate (12) and block (20) to elevated temperature and
pressure to bond the target (16), backing plate (12) and block (20) together. The third material
is selected so as to have a coefficient of thermal expansion which counteracts the effects of the

coefficients of thermal expansion of the first and second materizls. The third material may be - -~

selected so as to have a coefficient of thermal expansion which is approxmately the same as
the coefficient of thermal expansion of the first material.

?

Fig. 1A, 1B
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