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DESCRI PTION 5 The present invention relates to a get+er system
for purifying the work at nosphere in the processes of physical vapor
deposi tion. The deposition progesses of thin layers of netallic
or ceramc materials from sui tabl e vapors or plasnmas are nore and
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- “GETTER SYSTEM FOR PURIFYING THE WORK ATMOSPHERE IN THE

PROCESSES OF PHYSICAL VAPOR DEPOSITION”

DESCRIPTION

The present invention relates to a getter system for purifying the work
atmosphere in the processes of physical vapor deposition.

The deposition processes of thin layers of metallic or ceramic materials from
suitable vapors or plasmas are more and more widely used in the industry, and are
generally referred to in the field by the English term “Physical Vapor Deposition”,
or by its acronym PVD. These processes are used e.g. in the semiconductor field
for depositing a number of layers, that are then selectively removed for obtaining
the integrated circuits, or in the compact disc industry for forming the reflecting
layer of aluminum. _

In all these processes a high purity is required for the used gases. In
particular, in the semiconductor production, impurities in process gases result in
microflaws in the electronic devices, and the smaller the size of the devices, the
greater the effect of such flaws on the working of such devices. Owing to the
constant trend of reduction of the average size of these devices, it is necessary to
use a process gas more and more pure in order to reduce the scrap percentage.

The use of getter materials combined with conventional pumps for purifying
gases upstream with respect to the PVD processes is by now a common practice in
the industry. However, the purity control of inlet gases in the production lines is
not sufficient, since the impurities may enter in the work atmosphere resulting from
the degassing of the materials forming the walls or other parts of the chamber. In
particular, some processes such as the deposition of aluminium or titanium nitride
layers may result in contamination. These depositions are made by the technique
known by the English term “sputtering”, wherein a flat surface of a “target”,
consisting of the material to be deposited, is eroded due to the impact of ions of

heavy atoms (generally Ar’ ions) accelerated by a suitable electric field; the
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“sputtering”, whengidopenfpgatdnt applicatehsoW 0206/ F20eW0 96/17171, EP 693626 and
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PVD chambers. These applications disclose getter pumps being arranged inside the

chambers in portions far from the work areas. The main advantage obtained by

using these pumps in situ is the reduction of the dead times being necessary to

bring the level of impurities below a predetermined value, after every opening of
15  the chamber, e.g. for maintenance operations.

However, these systems do not solve, or solve only partially, the problem
due to the impurities in the work area during the PVD operations, since this area is
defined by screens acting so as to prevent the térget material from being deposited
onto undesired portions of the chamber, such as e.g. feedthroughs, openings for

20  connecting the chamber to gas lines, etc.. These screens have the side-effect of
greatly reducing the gas conductance between the work area and the remaining
volume of the chamber, thus producing two different gaseous atmospheres inside
the process chamber, so that the sorption of the iinpurities in the work area by the
aforementioned in situ getter pumps is negligible. Thus, the problem of an effective

25  purifying of the work atmosphere during the PVD process and of the resulting
contamination of the layers deposited onto a support by these processes is not yet
solved.

The object of the present invention is to provide a getter system for purifying
the gaseous atmosphere in the work area in the processes of physical vapor

30  deposition.



consisting of the material to be deposited, is eroded due to the inpact of
“ions of 30 heavy atons (generally Ar[err] ions) accelerated by a suitable
electric field; the -
2 - particles renoved fromthe target surface are deposited in
formof thin layers onto t he subs;gqte of sem conductor materi al
being generally arranged parallel wth respect to the target

surface. The gases in the target, e.g. nechanically included in t he

structure of the teri.al .during,its production, are discharged during the
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impurities in ghhed\of kne or more essentially planar getter devices being inserted inside the
work area of a process chamber for physical vapor deposition, in such an
arrangement that said getter devices are essentially parallel and spaced apart with
5  respect to the screens defining said work area and the space between the getter
devices and the screens is connected to the work area, said getter devices being
such that at least the surface facing the screens is made of getter material.
The invention will be hereinafter described with reference to the drawings,
wherein: -
10 - Figure 1 shows in diagrammatic form a process chamber for physical vapor
deposition; ‘ |
- Figure 2 shows in outline the positioning of the getter system inside the
process chamber of Figure 1,
- Figures 3 and 4 show some embodiments of a first type of getter devices
15 which may be used in the system of the invention;
- Figure 5 shows a possible getter system of the invention formed of devices
of Figure 3;
- Figure 6 shows a possible alternative embodiment of a second type of
getter devices which may be used in the system of the invention;,
20 - Figure 7 shows another possible getter system of the invention formed of
devices of Figure 6. .
Referring to Figure 1, a process chamber is diagrammatically shown for the
production of integrated devices. A chamber 10 is formed of a housing 11 defining
a space 12 isolated from the atmosphere. The chamber has connected thereto a
25  pumping system for its evacuation, which is generally indicated in Figure as 13, and
at least a feeding line for the process gas, which is generally indicated as 14. Inside
chamber 10 there are a target 15, being generally shaped as a disk or a short
cylinder and made of material 16 to be deposited as a thin layer;, a support 17
carrying a housing 18 for a substrate 19 made of a semiconductor material

30  (generally silicon), to have the thin layer of material 16 deposited thereon, finally,



area. The nobst comon anong the inpurities are Herr]O Herr], CO CJerr]
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10  made of a forerunner of material 16 to be deposited onto substrate 19, or may be
part of a system of multiple targets, which is used in some cases for allowing the
sequential deposition of layers of different materials without having to open the
chamber. Support 17 may be generally shifted in a vertical direction for bringing
substrate 19 to the working position, while housing 18 is generally heated in order

15 to keep substrate 19 at a temperature being optimal for obtaining a thin layer with
good homogeneity properties; this temperature, depending upon material 16,
generally ranges from about 100 to 500 °C.

The getter pumps of the known technique are arranged in various positions
inside chamber 10, anyhow always in area 22, and thus they are practically isolated

20  from the gaseous atmosphere of area 21 due to the small conductance between
areas 21 and 22.

On the contrary, according to the present invention, the getter system is
arranged inside area 21 and thus is in an effective position for sorbing the
impurities in this area.

25 In particular, the getter system according to the invention i1s formed of
essentially planar getter devices which are fastened to the screens so that they are
essentially parallel with respect to the screens, there is a space between screens and
getter devices and such a space is connected to work area 21; furthermore, the

getter devices must be fastened to the screens so as to have at least the surface
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facing the screens made of getter material.
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i s achi eved according to the present invention by a getter

Figure 2 shows in outline the arrangement of the getter system of the
invention inside a PVD process chamber. A getter system 24 is essentially parallel
with respect to screens 20, 20°, ... and it defines a space 25 between said screens
and systemn 24. System 24 is formed of getter devices 26, 26, ... ; the Figure does
not show the means for fastening devices 26, 26’ to screens 20, 20°, ... , since such
means are different depending upon the specific type of used getter devices, as
hereinafter described. Getter system 24 has a surface 27 facing work area 21 and a
surface 28 facing screens 20, 20’, ... ; at least surface 28 must be made of a getter
material 29. System 24 may be arranged around the work area so as to sweep an
angle smaller than 360°, but preferably it wholly encloses the work area, thus
increasing the available surface of getter material and the efficiency of the impurity
sorption. As previously said, whatever the geometry of the work area may be,
generally the screens are essentially planar, as well as getter devices 26, 26°, ...
forming the system according to the invention. Should the getter system sweep an
angle smaller than 360° around work area 21, it may consist only of a single getter
device. However, as previously said, the getter system preferably sweeps a 360°
angle around the work area, being in this case formed of several getter devices, and
generally of at least as many getter devices as the screens.

Space 25 must be connected to area 21. The condition of the connection
between space 25 and area 21 may be complied with in many ways, e.g. by such
getter devices that surface 27 is continuous and there is conductance between area
21 and space 25 at areas 30, 30’ indicated in Figure 2. However, the required
condition is preferably complied with by getter devices 26, 26>, ... shaped or
arranged so that surface 27 is discontinuous; in particular, it has been found that
the best efficiency in removing impurities from area 21 is obtained when the
surface 27 being effective, i.e. the sum of the surfaces facing area 21 for all the
getter devices, is a fraction of the available surface for a continuous getter system
24 ranging from 70 to 99%, and preferably from 80 to 95%. The discontinuities of
surface 27 may be in form of through-holes in devices 26, 26’ or of void spaces

between adjacent devices; both these possibilities are shown in the Figure, the
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the available surface or not. Generally, regular shapes and arrangements of the
discontinuities are preferred, both on single getter devices and between adjacent

10 devices, in that more suitable for an automated production of getter system 24 and
allowing an easier control of the aforementioned condition for the ratio between
effective surface and available surface for system 24. Mixed configurations are
obviously possible, wherein single getter deviées have holes and adjacent getter
devices are spaced apart from one another.

15 The distance between getter system 24 and screens 20, 20°, ... mainly
depends upon the overall size of area 21 and the distances between adjacent getter
devices and/or the size of the holes on said devices. Generally, the distance
between getter system and screens ranges from 1 mm to 5 cm; within these limits,
said distance is generally smaller in small-sized PVD-chambers, in order to prevent

20  the getter system from affect the processes occurring in the work area; moreover,
said distance increases upon increasing of the distances between adjacent getter
devices and/or of the size of the holes on said devices.

A wide variety of getter materials may be used for producing devices 26, 26°,
.., including metals such as Zr, Ti, Nb, Ta, V, alloys between these metals or

25  alloys of these metals and one or more elements selected among Cr, Mn, Fe, Co,
Ni, Al, Y, La and rare earths, such as binary alloys Ti-V, Zr-V, Zr-Fe and Zr-Ni or
ternary alloys Zr-Mn-Fe or Zr-V-Fe, or mixture of the aforementioned metals and
alloys. The getter materials most commonly used are the alloy having weight

composition Zr 84% - Al 16%, manufactured and sold by the Company SAES
30 GETTERS (Milan, ITALY) under the tradename St 101®; the alloy having weight



devi ces of Figure 6. Referring to Figure 1,- a process chanber
"is diagrammatically shown for the production of integrated devices. A
chanber 10 is formed of a housing 11 defining a space 12 isolated
fromthe atnosphere. The chanber has connected thereto a 25 punpi ng
systemfor its evacuation, which is genenflly indicated in Figure as 13,
and at least a feeding line for the process gas, which is generally

i ndicated as 14. Inside chanber 10 there are a target 15, being
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two alloys and Zr or Ti; these mixtures are preferred due to their good mechanical

properties, in particular with respect to the particle loss.

5 Getter devices 26, 26°, ... may be bodies made only of getter material,
obtained by powder sintering, or may consist of getter material deposited,
according to a variety of techniques, onto a metal support.

The production of sintered bodies from powders is known in the field of
powder metallurgy, and it generally comprises the steps of compressing the

10  powders in a suitable mold and heating the clotted powders until a partial melting
of the surface of the powder grains is obtained. Modifications to the method in
order to obtain bodies having specific features, e.g. being highly porous, are
disclosed e.g. in US patent 5324172 and in patent application EP-A-719609, both
in the name of the applicant, and in patent application EP-A-765012. Figures 3 and

15 4 show getter devices of this type. Device 35 of Figure 3 is rectangular-shaped,
and has at its ends through-holes 36, 36’, provided for the use of members such as
screws and bolts for fastening the device to the screens at the desired distance; it is
obviously possible to use other means for fastening the device to the screens, such
as e.g. a metal member having integrated therein a frame for retaining the getter

20  body and suitable spacers which may be fastened to the screens; device 40 of
Figure 4 is essentially square-shaped and has a series of through-holes 31, 31°, ..
allowing an easy connection between work area 21 and space 25, as previously
mentioned. During the PVD process, the surface facing area 21 is covered by
material 16 to be deposited as a thin layer on substrate 19, whereas surface 28 is

25  active for sorbing impurities.

Since planar sintered bodies having side dimensions far greater than their
thickness are complex to manufacture and have a low mechanical strength, when
using these bodies for the getter system of the invention, this latter is preferably
formed of a relatively great number of getter devices, each having a surface

30  constderably smaller than the screen having them fastened thereto. An arrangement



-4 - there are screens 20, 20', ... (only two are shown in the

'Figure). Screens 20, 20',... di vide space 12 in tw areas, a work
area 21 and an area 22 having therein the auxiliary structures of PVD
process, such as the electric connections or the inlets of the gas
feeding lines; areas 21 and 22 contact ong another only through a small 5
conductance 23 at the edge of the screens. There is a wde variety of
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material 16, he metal support, according to a technique well known in the field of powders
metallurgy. Another way is to spray a suspension of getter particles-in a suitable

10  solvent onto the metal support kept hot, such as disclosed in patent application
WO 95/23425, to be referred to as for the details of this technique. Furthermore,

the metal support may be covered by getter material particles by the
electrophoretic technique; as for the details of this technique, patent US 5242559

must be referred to. Finally, the deposition of powders of getter material onto the

15  metal support may be obtained by screen printing technique, such as disclosed in
PCT published patent application WO 98/03987. The support may be made of any

metal capable of withstanding temperatures of about 600 °C, which may be
necessary for the activation of the getter material, and preferably not being
ferromagnetic, in order to avoid interferences with the magnetic fields sometimes

20  used in the PVD processes. The use of steel or nickel-chromium alloys is preferred.
The thickness of the support may vary within a wide range, and it generally ranges

from 0.1 to 1 mm; out of mechanical stability, the thickness of the support
preferably increases upon increasing of the side dimensions of getter device 26.

The thickness of the getter material deposit 29 in device 26 may vary within a wide

25  range, but, out of production expediency and mechanical stability of the deposit,
this thickness generally ranges from about 20 to 500 um. In this case the getter
devices are mounted onto the screens so that the surface of getter material faces

these latter. Unlike the aforementioned case, wherein the getter system is formed

of sintered bodies, when the getter devices are obtained by depositing the getter

30  material onto a metal support, the system is preferably formed of a relatively small



general ly ranges from about 100 to 500 [err]C. -The getter punps
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material . 5  getter devices and in fastening them to the screens.

Figure 6 shows a possible embodiment of getter devices obtained by
depositing getter material onto a metal support. Device 60 i1s formed of an
essentially planar metal support 61 having deposited on a surface 62 thereof getter
material 29 (the Figure shows only a partial covering made of getter material); the

10 device has a plurality of holes 31, 31°, ... ; support 61 has preferably distortions,
such as e.g. lifted edges 63, 63° shown in the Figure or similar members, acting as
spacers between the device and the screen having the device fastened thereto. As
previously mentioned, holes 31, 31°, ... may be regular-shaped or not, and may be
arranged on support 61 as a regular network or not, the first way being preferred

15  for an easier automated production. A possible way of assembling a screen of a
PVD chamber and a getter device being part of a system according to the invention
is represented in Figure 7, showing a screen 20 having fastened thereto a single
device 26 of type 60; device 26 may be fastened to the screen through suitable
mechanical mounting members, such as screws, or through welding spots 70, 70,

20 .., onedge 63 of the getter device.

The getter devices require for their working an activation, generally
consisting in the heating, by a variety of means, at temperatures of at least 300 °C.
This operation may be made during the preparatory steps of the chamber working,
such as e.g. the heating of the whole chamber for degassing the walls and obtaining

25  a better resulting vacuum. Otherwise, the getter device activation may be obtained
during the operations of material deposition onto disposable substrates, carried out
for cleaning the surface of target 15, which are generally polluted before every
deposition step; these operations generally result in a heating of the chamber
sufficient to the getter activation.

30 By the getter system of the invention, another advantage is obtained in case



-5 - Figure 2 shows in outline the arrangenent of the getter

‘'system of the invention inside a PVD process chanber. A getter system
24 is essentially parallel with respect to screens 20, 20', ... and
it defines a space 25 between said screens and system 24. System 24
is formed of getter devices 26, 26', ... ;othe Figure does 5 not show
the nmeans for fastening devices 26, 26' to screens 20, 20', ... , since
such nmeans are different dependi ng upon the specific type of used
getter devices reina .describ GEtter S 24 has. a
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the work agea Jgy eﬁ’l%osphere, and, due to this sorption, first swells and then comes off from
the surfaces upon which it is in form of metal microlayers; these could reach the
substrate being processed, thus affecting its quality and contributing to the scrap
percentage. On the contrary, by the system of the invention the hydrogen is
preferably sorbed by the getter material, thus overcoming the drawback occurring

10 in the common chambers for physical vapor deposition.



‘general ly the screens are essentially planar, as well as getter devices 26,
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area, said getter devices being such that at least the surface (28) facing the screens
10 is made of getter material (29).

2. A getter system according to claim. 1, wherein the occupation fraction
of the surface (27) of the getter devices facing the work area ranges from 70 to
99% of the available surface.

3. A getter system according to claim 2, wherein said occupation fraction

15  is obtained by arranging in the work area the getter devices so as not to contact
one another.

4. A getter system according to claim 2, wherein said occupation fraction
is obtained by using getter devices having a discontinuous surface.

5. A getter system according to claim 2, wherein said occupation fraction

20  is obtained by arranging in the work area getter devices having a discontinuous
surface so as not to contact one another.
6. A getter system according to claim 2, wherein said occupation fraction
ranges from 80 to 95%.
7. A getter system according to claim 1, wherein the distance between the
25  getter devices and the screens ranges from 1 mm to 5 cm.

8. A getter system according to claim 1, wherein the getter material is
selected among the metals Zr, Ti, Nb, Ta, V, the alloys between said metals, the
alloys of said metals and one or more metals selected among Cr, Mn, Fe, Co, Ni,
Al, Y, La and rare earths, the mixtures of said metals and said alioys.

30 9. A getter system according to claim 8, wherein the getter material is the
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discontinuities being indicated as 31, 31', .... In both

exanpte,t 1 m case=0f holes on the surface of a single getter
device, they may be square- or round-shapgd, or irregularly shaped, and be

5 arranged on the surface of the getter device network-Iike or

case of
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alloy having weight composition Zr 70% - V 24.6% - Fe 5.4%.

11. A getter system according to claim 8, wherein the getter material is a
mixture of the alloy having weight composition Zr 84% - Al 16% and a metal
selected among Zr and Ti.

12. A getter system according to claim 8, wherein the getter material is a
mixture of the alloy having weight composition Zr 70% - V 24.6% - Fe 5.4% and a
metal selected among Zr and Ti. -

13. A getter system according to claim 1, wherein the getter devices are
made only of getter material (35; 40).

14. A getter system according to claim 13, wherein said getter bodies are
obtained by powder sintering.

15. A getter system according to claim 1, wherein the getter devices are
formed of a getter material deposit onto a support (61) made of a metal capable of
withstanding thermal treatments up to 600 °C,

16. A getter system according to claim 15, wherein the metal making up
the support is not ferromagnetic.

17. A getter sysfem according to claim 15, wherein the support is made of
steel.

18. A getter system according to claim 15, wherein the support is made of
a nickel-chromium alloy.

19. A getter system according to claim 15, wherein the getter material is
deposited onto the metal support by cold lamination.

20. A getter system according to claim 15, ;Jvherein the getter material is
deposited onto the metal support by spray technique.

21. A getter system according to claim 15, wherein the getter material is
deposited onto the metal support by electrophoretic technique.

22. A getter system according to claim 15, wherein the getter material is

deposited onto the metal support by screen printing technique.

random
spaci ngs between adj acent getter devices, the shape and the

the . . di scont i nui d upon whet her devi ces 26,
are raélgﬁ'fxgwp%wg}g%ﬁ%&osghon ir I ﬁg?%‘ai | abl e surface or not.
regul arygshapestastem RBGAMRb sclaﬁm 8t Berein the getter material is the

ties may have a regul ar or an I rregul ar shape,
m m@mwmh egul arly arranged on the avai |l abl e surface;

in
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drsc s are preferred both on single getter devices and .between
adj Hﬂw in that nore suitable for an automated production of
gettesf al l owi ng an easier control of the aforenentioned
condi tion for the ratro bet ween effective surface and avail abl e
surface for system 24. M xed configurations are obvi ously possi bl e,
wherein single getter devices have hol es and adjacent getter devi ces
are spaced apart from one another. 15 The di stance between getter

system 24 and Scrﬁgnfﬁgg%ﬁéo sﬁmxagﬁ?&ﬂé%o Jmﬁilgegﬁﬁe§E%ﬂ9gqhQ £t qyenal |

size of area 21 an I'St ances acent devi ces
and/ or the srzmcmkmgh@gm Ifesn On t8di @mdevi ces. Gbnerally t he di stance
between getter system and screens ranges from1l mmto 5 cn wthin these
limts, sai d4di ¢t aeiter Systegerreprding tosplaim 4P, whersimathe -dsposiof getter

PVD- chanbers, in or revent. 2 he tter system from affect the
processes occd??ﬁﬁﬁ F%aﬁW%P TR OHH%) 6@@ Y sai d di stance

i ncreases upon increasing of the distances bet ween adj acent getter

devices and/or of the size of the holes on said devices. A wi de
variety of getter materials may be used for producing devices 26, 26,

i ncluding netals such as Zr, Ti, Nb, Ta, V, alloys between these netals or
25 all oys of these netals and one or nore el enments selected anong Cr, M,
Fe, Co, Ni, Al, Y, La and rare earths, such as binary alloys Ti-V,
Zr-V, Zr-Fe and Zr-N or ternary alloys. Zr-M-Fe or Zr-V-Fe, or

m xture of the aforenentioned netals and -



aH oys. The getter materials nost comonly used are the alloy having weight
conposition Zr 84%- Al 16% nmanufactured and sold by the Conpany SAES 30
GETTERS (Ml an, |TALY) under the tradename St 101{err]; the all oy havi ng
wei ght - 7
conposition Zr 70%- V 24.6%- Fe 5.4% m Qufactured and sold by the
Conpany SAES CGETTERS under the tradenanme St 707[err], or nechani cal
m xtures of these

“GETTER SYSTEM FOR PURIFYING THE WORK ATMOSPHERE IN THE
PROCESSES OF PHYSICAL VAPOR DEPOSITION”

ABSTRACT

A system is disclosed formed of one or more getter devices in form of
sintered bodies of getter powders or deposits of getter material onto a metal
support, to be arranged in the work area of process chambers for the deposition of
thin layers of metallic or ceramic materials from vapors or plasmas for-purifying the

10 gaseous atmosphere contained in that area.
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two élloys and Zr or Ti; these mxtures are preferred due to their good

nmechani cal properties, in particular with respect to the particle
loss. 5 Getter devices 26, 26', ... may be bodi es nade only of
getter material, obt ai ned by powder sintering, or may consist of
getter material deposited, according to a variety of techniques, onto
a netal support. The production of sintered bodies from powders
is known in the field of powder netallurgy, and it generally
conprises the steps of conpressing the 10 powders in a suitable nold and
heating the clotted powders until a partial nelting of the surface of
the powder grains is obtained. Mddifications to the nethod in or der

to obtain bodies having specific features, e.g. being highly porous, are
disclosed e.g. in US patent 5324172 and in patent application EP-A-719609,

bot h in the nane of the applicant, and in patent application

EP- A- 765012. Figures 3 and 15 4 show getter devices of this type. Device
35 of Figure 3 is rectangul ar-shaped, and has at its ends

t hrough- hol es 36, 36', provided forrrerrbers such as screws
and bolts for fastenlng t he device Q9 dens at the desired di stance,

it is obvi ously possible to use other neans fgr fastening the device

to the screens, such as e. g metal nenb ving integrated therein
a franme for retaining the 9731 body ané=suitabl e spacers whi ch may
be fastened to the screens<' eV|ce %f of el
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Figure 4 is essentially square-shaped and has a series of through-holes 31,
31, ... all owi ng an easy connecti on between work area 21 and space
25, as previously mentioned. During the PVD process, the surface
facing area 21 is covered by material 16 to be deposited as a thin

| ayer on substrate 19, whereas surface 28 is 25 active for sorbing
inpurities. Si nce planar sintered bodi es having side dinensions
far greater than their t hi ckness are conpl ex to manufacture and have
a | ow nmechani cal strength, when usi ng these bodies for the getter
system of the invention, this latter is preferably fornmed of a

rel atively great nunber of getter devices, each having a surface 30
considerably snaller tHan the screen having them fastened thereto. An

arr angement

AN
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- 8 - of this kind is represented in Figure 5 which shows a
portion of a screen 20 having fastened thereto a plurality of devices
26, 26', 26", ... of type 35; devices 26, .... are fastened to the
screen through sui t abl e mounti ng nenbers 37, 37' al so acting as
spacers. 5 Getter devices 26, 26', ... nay be al so made of getter
mat eri al deposited onto a netal support. Devices of this type nay be
pr oduced according to a variety of techniques. A first way is the
cold Ianination the getter material powders onto ' t he net al

support, accordi techni que well known in the field of powders

nmet al | ur gy. Anothehtﬁbs§\§~to spray a ssspension of getter particles in a
suitable 10 sol vent ontd\the netal sufjport kept hotas such as disclosed in
patent application ... V[295L23425 1ozbe referred to as for the details
of this technique. ghhthernore, %

getter materi al parrlcles by the , as for
the details of this?# ) -j. ‘nmust . be referred t 0.
Finally, the deposrtnoh of.pcaeurs-ofhget A .', . ‘3- : met al
support nmay be obtarp‘ ' S B ) i closed in

any

\
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metal capable of w thstanding tenperatures of about 600 [err]C, which may
be necessary for the activation of the getter material, and
preferably not being ferromagnetic, in order to avoid interferences
with the magnetic fields sometines 20 used in the PVD processes. The use
of steel or nickel-chromumalloys is preferred. The thickness of the
support may vary mﬁthln a wi de range, and it generally ranges from
0.1 to 1 mm out of y qﬁihblllty, t he thickness of the support
preferably increases=mpom=shesmsast Ng of the side dinensions of getter

devi ce 26. The thlckness of the getter material deposit 29.in device
26 may vary within a wde 25 range, but‘?gut of prqggf,wnﬂ—expedlency and
mechani cal stability of the dep03|23

hi s _thie®TeSs general |y ranges
from about 20 @ 500 [err]m a t hi ggi;,, =Gt t er devi ces are
nmount ed onto t% screqﬂ?’so that _the>garfaceyof getter material faces

these latter. |ke th- e tlon-d case, erein the getqgg’systen1|s.
f or med of t he ge t el g LiBSFZC) e _obt ai ned by
depositing the S FEO PGy e systemis
preferably forn
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-9 - nunber of such devices, each having a surface simlar to that

of the screen having them fastened thereto, so that one, or two at

t he nost, of such devices are fastened to each screen. The production
of devices of this type, having a relatively | arge surface, is easy
and allows to spare tinmes and costs both in manufacturing the 5 getter
devices and in fastening themto the screens. Figure 6 shows a
possi bl e enbodi ment of getter devices obtained by depositing getter
material onto a nmetal support. Device 60 is fornmed of an essentially

pl anar nmetal support 61 having deposited on a surface 62 thereof getter
material 29 (the Figure shows only a partial covering nade of getter

material); the 10 device has a plurality of holes 31, 31', ... ; support
61 has preferably distortions, such as e.g. lifted edges 63, 63
shown in the Figure or simlar nmenbers, acting as spacers between the

devi ce and the screen having the device fastened thereto. As

63
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previ ously nmentioned, holes 31, 31', ... may be regul ar-shaped or not, and
may be arranged on support 61 as a regular network or not, the first
way being preferred 15 for an easier automated production. A possible way
of assenbling a screen of a PVD chanber and a getter device being
part of a system according to the invention is represented in Figure
7, show ng a screen 20 having fastened thereto a single devi ce 26 of
type 60; device 26 nay be fastened to the screen through suitable
mechani cal mounting nenbers, such as screws, or through wel ding spots 70,

70", 20 ..., on edge 63 of the getter device. The getter
devices require for their working an activation, generally consi sting
in the heating, by a variety of neans, at tenperatures of at |east 300
[err] C This operation may be made during the preparatory steps of

t he chanber wor ki ng, such as e.g. the heating of the whol e chanber
for degassing the walls and obtaining 25 a better resulting vacuum

O herwi se, the getter device activation nay be obtained during the

operations of material deposition onto disposable substrates, carried out
for cleaning the surface of target 15, which are generally polluted before

every deposition step; thase operatlons generally result in a heating
of the chanber sufficiedl 14 .gé#fer activation. 30 By the
getter system of the inventi dm, er—=dvantage i s obtained in case
63
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- deposited as thin layers, is vel | RERIWGERS a gptt
the:-titani ym deposition®in the chanbers Tor physi galf ﬂ%y'ggg
deposition, sone netal is deposited also onto the wallsjof k
area, including the screens. In particular, this thin | ayé sorhs the

hydrogen in the 5 wor k at nosphere, anh‘,*'duetothis orption, first
swells and then conmes off from t he surfaces upon WATTHTt—Ts—tA—F6+m
of ‘metal microla ers these coul d reach the substrate be| ng
processed, thia OR, : '

per cent age. %b%%é‘s%étéﬁﬁyét}ﬁ&h&@bﬁﬁﬁt%rﬁ&@ nvent I on t hehydr ogen is

ABSTRACT

A system is disclosed formed of one or more getter devices in form of
sintered bodies of getter powders or deposits of getter material onto a metal
support, to be arranged in the work area of process chambers for the deposition of

- thin layers of metallic or ceramic materials from vapors or plasmas for purifying the

10 gaseous atmosphere contained in that area.

Figure 2
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preferably sorbed by the getter nmaterial, -thus overcon1ng t he drawback

occurring 10 :.n the commn chanbers for physi cal T/ShEﬂi%‘éﬁ@miTCS'HEETl
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5 essentially planar getter devices (26, 26', ... ; 35; 40; 60) inserted

fnside said area in such an arrangenent that sai
essentially parallel and spaced apart with respe
(20, 20", ...) which define said work area and t hat

between the getter devices and the scregns is connecte
area, said getter devices being such tha at |east the

t he screens 10 is made of getter nmaterial (29).

system according to claim1, wherein the occupation fr
surface (27) of the getter devices facing the work area ranges frTonr7o
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99% of the avail able surface. 3. A getter systemaccording to
claim?2, wherein said okcupation fraction 15 is obtained by arranging in

the work area the getter ~gdevices so as not to contact
4. A getter systen1accg§§

‘i's obtained by using gett
5. A getter system ag
20 is obtained by arr
di sconti nuous ~ surff ac

I t

one anot her.

ing {o claim2, wherein said occupation fraction

devagegghaving a di scontinuous surface.
ing t\o &aim2, wherein said occupation fraction
i [ k area getter devices having a
cont act one anot her.

6. A getter syspé ag i m 2, {wherein said occupation fraction

ranges from80 to 95% ‘\\
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Y. A getter systemaccording to claim1, wherein the
25 . getter devices and the screens ranges from1l nmt
- 8- A getter- systemaceording to cl.aim1, wherein the
sel ected anong the netals Zr, Ti, No, Ta, V, the alloys

lstance between t

he
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said netals and said alloys. 30 9. A getter |system accorarmg tlo
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al | oy havr ng wei ght conposi tion Zr 84%- Al 16% 10 ... A.g

system according to claim8, wherein the getter mater| @REPLACEMENT SHEET 4l | oy”
“ havi ng wei ght conposition Zr 70% - V 24.6% - Fe 5.4% - %

getter systemaccording to claim8, wherein the gettef m:\b%rl@% 195 a

m xture of the alloy having weight conpgsition Zr 84% - a4° t al
sel ected anong Zr and T| = A getter systlem.according t

cl ai m 8, vvherelnth glal is a m xtuye of the alloy hgving
wei ght conposi ti on 6% - Fe 5.4% and a d
anong Zr and Ti. A getter system accordi ng to cLa,r m 1,
wherein the getter devr ces are made a:hy of gett oL _#aC8ri al (35 40) .
14. A getter systemaccording to cggum 1 er' 0 getter bodi es are

obt ai ned by paywler sintering.
claim1, wher&% the gAter
deposit onto a pport
t hermal treatnen -——“‘o"
according to clffrm .
ferromagneti c.
wherein the support is

A getter system according to
forrred of a getter material
capabl e of @Q"hstandr ng -
LTHC system
e support is not
3. 4o claim 15,
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20 st eel . ‘ 18. A getter systemaccording_fo claim15. _wherein
the support is .made of a nickel -chrom um al l oy.| REPLACEMENT SHEET A
L.l LG

getter system according:-to claim 15, wherein the gettpradeH
deposited onto the netal support by cold | am nation. 5 20. A
getter systemaccording to claim 15, whgrein the gettegr nB6eMAY| 1998
deposited onto the netal support by spre&y techni que. 21. JA

getter systemaccording to claim15, wherein the gettgr material is
deposited onto the netal support by el ectrophoretic technigue-

22. A getter systemaccording to claim 15, wherein the getter material is
30 deposited onto the netal support by screen printing technique.




- 13 - 23. A getter systemaccording to claim15, wherein the
- support has a t.hickness ranging fromO0.1 to 1 mm [2Ar——f—geltor_sys
according to claim15; wherein the deposit of getter nat BERLACEMBNT SHEET

t hi ckness ranging from20 to 500 [err]m
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TEXT OF THE ABSTRACT

GETTER SYSTEM FOR PURIFYING THE WORK ATMOSPHERE IN THE PROCESSES
OF PHYSICAL VAPOR DEPOSITION

A system is disclosed formed of one or more getter devices (24) in form of sintered bodies of
getter powders or deposits of getter material (29) onto a metal support, to be arranged in the
work are of process chambers for the deposition of thin layers of metallic or ceramic materials
from vapors or plasma for purifying the gaseous atmosphere contained in that area.

Figure 2.
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