DEVI CE FOR APPLYI NG THI N LAYERS TO A SUBSTRATE The invention pertains
to a device for applying thifn“layers to a substrate by neans of the

cat hode sputtering process in a vacuum chanber, through which the
substrate to be coated can be transported, the device including a

di aphragm between a cathode to be sputtered and an anode, where the plane
of the substrate extends underneath the anode, and where profiles -
supported by the walls of the vacuum chanber and provided with conduits -
are installed parallel to the cathode jplane in the area between the

cat hode and the anode through the condU|ts of which a coolant and a
process gas are conveyed, the conduits for the process gas being provided
wi t h openi ngs, which are transverse to the |ongitudinal axis of the
conduit and which allow the process gas to escape into the vacuum chanber

A devi ce for appl PENGCENFAR| APBLYING 'anmbm.m By AeERSTRATR he cat hode
sputtering process is known (EP 0 205 028d)
The invention pertains to a evxce for applying thin layers

to a substrate by means of the cathode sputtering process in a
vacuum chamber, through“which the substrate to be coated can be
transported, the device'including a diaphragm between a cathode
to be sputtered and an anode, where the plane of the substrate

| extends underneath the anode, and where profiles -fupported by
the walls of the vacuum chamber and provided with conduits — are
installed parallel to the cathode plane in the area between the
cathode and the anode through the conduits of wﬁich a cocolant and
a process gas are conveyed, the conduits for the process gas
being provided with openings, which are transverse to the
1ongitudina;|axis of the conduit and which allow the process gas
to escape inﬁo the vacuum chamber.

A device for applying thin layers to a substrate by means of
" the cathode sputtering process is known (EP 0 205 028). A
mechanical diaphragm is in this case installed between the
cathode to be sputtered and the anode_ﬁo divide the space between
the cathode and the substrate to be coated. This device is
equipped with several separate cooling pipes and gas pipelines to
supply the system with tempering medium and process gas.
This known device suffers from the disadvantage that the

tempering medium and the procesé gas are supplied and returned
through separate, multi-component pipelines. The system is thus

is highly susceptible to operating breakdowns and is also



mechani cal diaphragmis in this case installed between the cathode to be
sputtered and the anode to divide the space between the cathode and the
substrate to be coated. This device is equipped with several separate
cooling pipes and gas pipelines to supply the systemw th tenpering nmedi um
and process gas. This known devicg suffers fromthe di sadvantage
that the t enperi ng nedi um and the process gas are supplied and returned

through separate, multi-conponent pipelines. The systemis thus is highly
suscept i btempbicaeedt mgpm@mmé raihtaimal s@he pipelines have bends,

-2- complicated to produce and paintain._ The pipelines have bends, coils,
screm/J0|ﬁ?élsanECESVdé?bﬂtT0|?R§ s QNl?%ﬂﬁGbr“GﬁéﬁU eJndsy vREuUm
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by redUC|ng exanpl e sive strengt the layer being applied

Eﬁet he SUE%.E:I%EeandUléaﬁstbﬁ @ﬁ@tﬁsfs%éMéﬁ ocess. fl&gtsemaé Neak@giedialy
y lead inevitably to the tot ailure of the entire system which |s
: impair the quality of the layers, by reducing, for example, the

adhesive strength of the iayer being applied to the substrate
_during the sputtering process. Subsequently, however, they lead
inevitably to the total failure of the entire systey, which is
always associated with considerable labor and enormous cost.

To obtain a significant increase in operational reliability
and thus to reduce the down times, to achieve a;considerable
simplification of the production and maintenance work, and thus
to arrive at a significant reduction in the production and
operating costs, it has been proposed (DE 40 06 511 Al) that both
the tempering medium and the process gas be conducted through
conduits,}n a one-piece structural component in the form of a
hollow profile. Openings transverse to the longitudinal axis of
the conduits are provided to allow the process gas to escape.
The anodes and diaphragms are screwed directly to the hollow
profile.

The present invention is now based on the task of improving
the known device in such a way that the replacement of the anodes
and diaphragms can be easily accomplished from the top of the
process chamber without the need for tools and without eye

contact. The service life of the anodes and the thermal load



al ways associ ated with consi derabl e | abor and enornous cost. To
obtain a significant increase in operational reliability and thus to
reduce the down tines, to achieve a considerable sinplification of the
production and mai ntenance work, and thus to arrive at a significant
reduction in the production and operating costs, it has been proposed (DE
40 06 511 Al) that both the tenpering fedirum and the process gas be
conducted through conduits in a one-piece structural component in the form
of a hol lcapamithi o thecdiimpbragmasaresalso tdebé oimgprankdal axis of the
conduits are provided to allow the process gas to escape. . The anodes and

di aphragns ar e AFGOSREPII e EPPY PEGSERE ABYEBRAORY oFRie task 1sThe present

t .bas t he 't agk of h
way that ARCTRIIEE Y grofre Btaaeedong BRaphiesAacth it aty y ° " °
|
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thermal |Qafi is supported by, the top surfaces of the Boll&RPgEbfy1&é. the

di aphragns are also to be |nproved
The anodes are held in position by bolts, which extend upward
from the tops and fit into holes in the short shanks.

Each approximately plate-shaped diaphragm preferably has two
shanks on the section facing the process chamber wall, the end
surface of one shank being supported on the process chamber wall,
while the other shank is approximately in the sﬁape of a hook.
The free end of the hook or a projection providéd at this end of
the shank extends over a striﬁ or hollow profile attached to the
process chamber wall.

Further details and characteristics are more fully described
and characterized in the patent claims.

The invention can have a great number of possible
embodiments; one of these is scheﬁatically shown in greater
detail in the attéched drawings, wherein:

— Figure 1 shows a section of a cathode station with hollow
profiles attached to both walls of the process chamber and with
L-shaped anodes and multi-shanked diaphragms suspended from, and
screwed to, respectively, the hollow profiles;

— Figure 2 shows a side view of.a part of a hollow profile

according to Figure 1, in partial longitudinal section; and

—~ Figure 3 shows a top view of a pair of front diaphragms



According to the present invention, this task is acconplished by anodes
designed as profiled rails with an L-shaped cross section, the short shank
of which extends over, and is supported by, the top surfaces of the holl ow
profiles. The anodes are held in position by bolts, which extend upward
fromthe tops and fit into holes in the short shanks. Each

approxi mately pl ate-shaped di aphragm preferably has two shanks on the
section facing the process chanber wall, the end surface of one shank
bei ng supported on the process chanmber wall, while the other shank is
approximately in the shape of a hook~ 4 Fhe free end of the hook or a

proj ection provided at this end of the shank extends over a strip or

hol | ow prf)% Ll s%tém t&éﬂ%ﬁ %Q:%%gainggg ﬂ I Further details

and char iCS are nore escr characterlzed in the

patent clai ms.as rigurd@ idhei,| @) reaRah ?'Mfaﬁ Gé@@&mr%meﬁfl pagsi bl e
enbodi nents; one of these is schematical y shown in greater detail in the

attached installgsl hédtwesm additionalFivgonemlclixabers Section tHe aramidade
station with hollow profiles attached to both walls of the process chanber
and wi t h chawberedeingaprnpartad tio- eaghkether abhraghine ey cixrnsfeym and

screwed to, res ctlvel , Ihe hol rofil es - Figure 2 shows a
si de vi entFks g‘?ﬁtt §ﬁ° Hidt |d(ﬁﬁa§-,18f F'P‘epr"cess chamber walls 2, 3.

In vacuum chamber 1, anodes 4, 5 are installed parallel to
each other and erosswise to the substrate transport direction and
to the direction in which chambers 1, 1’, and 1" are lined up in
such a way that hollow, rectangular profiles 6, 7 gnd diaphragms
8, 9 extend inward toward the center of the chamber. Coolant
feed conduits 6a,'7e and return conduits 6b, 7b are located in
the hollow profiles, in which centrally situated gas distributor
pipes 6f, 7f are also mounted. In addition, conduits 64, 74,

for the process gas are provided at the bottom with openings
6e, 6e’', .... ; T7e, 7e’, .... , which recur at certain intervals,l
to allow the process gas to escape from conduits 6d, 7d into
vacuum chamber 1. Substrate 10 can be transported in direction
of travel A through vacuum chambers 1, 1’, 1" .... along
substrate plane 11, which extends horizontally underneath anodes
4, S. |

Cathode 12 with its flat target 35 is located above and
between diaphragms 8, 9 and is parallel to hollow profiles 6, 7
and thus transverse to direction of travel A of the substrate.

Two Z-shaped sealing/guide plates 13, 14 are arranged in
such a way that they, together with sealing hoses 30, 31 of

elastic material, seal off the gap remaining between hollow



according to Figure 1, in partial |ongitudinal section; and - Figure
3 shows a top view of a pair of front. di aphragns

-4- for the cathode station according to Figure 1. As Figure 1 shows,
a rectangul ar vacuum chanber 1 is installed between additional vacuum
chanbers 1', 1", the various chanbers being connected to each other in a

line by transfer |ocks (not shown in_dgtail) in process chanber walls 2,
3. I n vacuum chanber 1, anodes 4, 5 are installed parallel to each

other andpgsSSEdESE, LD 4HE SHESES A chdnibis Ml iz, et bEn vakdun! ehbh®er 1.
direction in which chambers 1, 1', and 1" are lined up in such a way that

hol | ow, rect anBallowppodfikes 66 77 ek dii respilractpdt e l@ctSrierildyd bynwaandst ofar d
the center of the chanmber. Coolant feed conduits 6a, 7a and return

condui t s dpsu¥ating pbééeédwn liheandalamwdhmgom#dAMcme@@ﬁt ra:ﬂ ly
si tuat ed gas dlstrlbutor 7f are al so nDunté% n addi

condui ts B8grevws, 16, 17 ?’6?1 ? %c?ﬁ%c%%'s s & PIRKRAY Sh & @m Wit h

openi ngs for which purpose screws 16, 17 are in turn surrounded by
insulating bushings 18, 19. BAnodes 4, 5 are designed as L-shaped
profiles, and each rests with its short shank 4a, 5a on the top
surface of hollow profile 6, 7, where they are held by means of
bolts 21, 21’, .... , anchored in the hollow profiles, and are
clamped rigidly in place by means of thumb screws 32, 32',
Thumb screws 32, 32’, .... , which are easily a?ceésible through
upper opening 28, which can be closed by a cover 23, are for this
purpose held in strips 24, 24’', which, as can be easily seen in
Figure 2, are themselves screwed by way of spacer bushings 25,
25', ... to hollow profiles 6, 7. The two end walls 29, 29’ of
each process chamber 1, 1/, 1", .... are shielded by means of
pairs of,diaphragms 26, 27, made out of pieces of sheet metal,
which are also attached to the top surface of rectangular
profiles 6, 7. Each diaphragm 26, 27.consists of a bottom part
26’, 27', an end wall part 26", 27", a side wall part 26'’’, _
27''', and a collar part 26x, 27x. Strips 24, 24', each of which
extends along the top of one of hollow profiles 6, 7, has a
plurality of threaded bores for wing nuts 32, 32’, .... , the

threaded shafts of which rest on bent-over shanks 4a, 5a of

anodes 4, 5 and hold them immovably on hollow profiles 6, 7.

Strips 24, 24’ are themselves screwed down by means of a row of



6e, 6e',.... ; 7e, 7e'.... ., which recur at certain intervals, to allow
the process gas to escape fromconduits 6d, 7d into vacuum chanber 1.
Substrate 10 can be transported in direction of travel A through vacuum
chanmbers 1, 1', 1" .... along substrate plane 11, which extends

hori zontal |y underneath anodes 4, 5. Cat hode 12 with its flat target
35 is located above and between di aphreagns 8, 9 and is parallel to holl ow
profiles 6, 7 -and thus transverse to direction of travel A of the

substr at &screws 33W3324- shapewithabpagégubdehphgsess 132514 are. afé agETow N
such a way that they, together with sealing hoses 30, 31 of elastic

mat er i al prefilles 6.t o gdmdeameathngabbt hedhowoptrofiile 6, 7 there is a
-5- profiles 6, 7 and process chanber walls 2, 3 of vacuum chanber 1.

Hol | ow prfantepa & dte WHSH dfedormed: ppeankiablynebmd Birst nshanki fy,

DLates 10 on it S bad 958 BTERISR! g pLelnadC ol 20

16, 17 art?o&l@-f:’:ﬁé.' sgé&frf&'m%kb%", 9", which extends upward from the
firgt shank at an angle of approximately 45°. Whereas the end of
first shank 8/, 9’ faciné'away from cathode 12 rests against

. process chamber wall 2, 3 or against a hollow profile 38, 39,

extending parallel to hollow profile 6, 7, the upper end of
second shank 8", 9" extends with its nose-like projection 37, 37
over the top of hollow profile 38, 39 or over a‘finger—like,
vertical projection 40, 40’ extending from the grofile. Hollow
profile 38, 39 is screwed to process chamber wall 2; 3 and is
sealed with respect to the to procesé chamber to process chamber
wall 2, 3 and is sealed with respect to the process chamber wall
by means of a sealing hose 41, 42.

As,?igure 2 shows, lance or gas distributor pipe 6£, 7f has
barrier rings 43, 43’, .... distributed over its length, which
can be slid back and forth along the pipe and which can be held
by means of clamping pieces 44, 44’, .... at precisely determined
points on gas distributor pipe 6f£, 7f. As a result, the sections
or chambers 64, 64, .... ; 7d, 7d‘, .... separated by the
barrier rings can be supplied independently with gas, and thus
the individual nozzles 6e, 6e’, .... ; 7e, 7e’, .... can be

supplied with gas at different flow rates. The combination of

gas distributor pipe, barrier rings, and hollow profile therefore



I nsul ati ng bushings 18, 19. Anodes 4, 5 are designed as L-shaped profiles,
and each rests with its short- shank 4a, 5a on the top surface of holl ow
profile 6, 7, where they are held by nmeans of bolts 21, 21', ....

anchored in the hol | ow profiles, and are clanped rlgldly in place by means
of thunb screws 32, 32', .... Thunb screws 32, 32', .... , which are
easily accessible through upper opening 28, mhich can be cl osed by a cover
23, are for this purpose held in strips 24, 24', which, as can be easily

seen in mikdyr et ZpossEblbefbel ties Jud ayarbdns WlerefingDderom biezkilegs 625,

25", .... to hollow profiles 6, 7. The two end walls 29, 29' of each
process é&apber.1,;17¢, 17¢’,.... arteo 3e cldjpbtied teantdheoprogeisss of
di aphragns 26, 27, made out of pieces of sheet netal, -which are also

attac hedP?ﬁa!‘ﬁEe%?Ep 3nff Bhbs grakes t Hh @AsRible dm (tagns for. thecFageaphr agm
26, 27 consi st

Si de vl Poya degosTtedol sligtract 10 (Vo n Mtk Mired Yt o 11/47"24-6‘
each of whi chyoekhendsaglodethe Lop %@Qg%soégg,oéa QR f'ehees sBiogks has

plurality of ores Tor wn Sihe - threaded
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screwed dawinbBylaeany Thyar| owhdéh con51derab1y reduces their service
- life. The coated anodes must therefore be removed at reéular

intervals from the process chamber and freed of the insulating
layer by sandblasting, for example, which represents a
considerable interruption of the pfoduction process. Anodes 4, 5
according to the invention can be made of steell which increases
their service life. After thumb screws 32, 32’, .... have been
loosened, the anodes can be easily removed from chamber 1, 1’
through opening 28, which leads to a reduction in the amount of
time required to maintain the system. Known anodes are attached
to the wglls of the process chamber by means of insulating
bushings and Teflon strips, which project into the area of the
sputtering zone. After a certain sputtering time, this
arrangement leads to functional problems, because these parts are
not cooled. As a result, the known anodes can be subjected to

only modest thermal loads.



-6- screws 33, 33" .... with spacer bushings 25, 25, .... to hollow
profiles 6, 7. Underneath each hollow profile 6, 7 there is a diaphragm 8,
9, which is fornmed essentially of a first shank 8, 9, parallel to
cathode 12 or its target surface 35, and a hook-Iike second shank 8", 9",
whi ch extends upward fromthe first shank at an angle of approximtely
45[err]. Wereas the end of first shank 8, 9' facing away from cathode 12

rests against process chanber wall 2,83 or against a hd, l r
39, extending parallel to hollo 1 ., the uppe ﬁmiﬂm ' !I
shank 8", 9" extends with its no\é%- | tl'ecglfa%j%sztion 37, 37+ over wmhestop of
hol | ow profile 38, 39 or over a finger-like, wvertical projection 40, 40

extending fromthe profile. Hollow profile 38, 39 is screwed to process

chamber wal | 12, Be@fidei SorS&ppP@ing tthi®shBedrd ad e dubgurenrss(ia)amyer to
process chanmber wall 2, 3 and is sealed with respect to the process

chanber mgans offy theasstboda sputteritpprodgssizin a vacuvisn Rhambe? G@hHows,
| ance or gas distributor p%ge 6f, 7f has barrier rings 43, 43, ....
di stri bhEQuahe WHACE FBRGEWDSHRRER (E2h W Re iwpafad caf beuanananFace
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cathode (12) to be sputtefed and an anode (4, 5), where the plane
. (11) of the substrate extends under the anode (4, 5); where
" hollow profiles (6, 7), which are supported by the walls of the
vacuum chamber (1) and are provided with conduits (6a, 6b, 64,
6f£; 7a, 7b, 7£, 7d), are installed parallel to the plane of the
cathode in the area between the cathode (12) ana the anode (4,
5), through which profiles a coolant and a process gas are
conveyed; and where the hollow profiles (6, 7) have openings (6e,
6e’', .... ;'7e, 7e', .... ), trans- verse to the conduits, to
allow the process gas to escape into the vacuum chamber (1),
charactegized by anodes (4, 5), designed as profiled rails with
an L-shaped cross section, the short shanks (4a, Sa) of which
extend over, and rest on, the tops of the hollow profiles (6, 7),
in which position they are held by_bolté (21, 21¢, .... ),
screws, or clamps, which extend up from the tops of the hollow
profiles (6, 7) and which fit into bores in the short shanks (42,
5a) of the anodes.
2. Device according to Claim 1, characterized in that the
short shanks (4a, 5a) of the anodes (4, 6) are provided with

blind holes (36, 36’, .... ), which match up with the vertically



poinfs on gas distributor pipe 6f, 7f. As a result, the sections or
chanbers 6d, 6d',.... ; 7d, 7d", .... separated by the barrier rings can
be supplied i ndependently with gas, and thus the individual nozzles 6e,

6e', .... ; T7e, 7e', .... can be supplied w “ ' nt flow
rates. The conbi nation of gas distributor pil) I,mm,ﬂ“mm”ﬁm and hol | ow
profile therefore * ¢ L M s7.+ npkes it
possi bl e for the gas streans energing from nozzl es 6e, 6e', .... ; Te,

t
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possi bl e ayer ' béi'ng deposited on substrate 1

di stri bifeghdtidiryrlattached ton tlhléowaﬁadeu'rgaaeoa‘aftaechynemeﬁcpweﬂlebove,
t he anodes becone coated rather quickly during the sputtering process with

an insuleg,ng Jayer, which considerably reduces their service life. The
coat ed anodes nust therefore be renoved at regular intervals fromthe
process chant®er dDevicearesrding itesgladmg, FhesacberiafdbbP¥sting, for
PRI U R AR AT ARV L A2 BT
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distance away from, the top surface of the hollow profiles (6,
7), the strip having a roﬁ of threaded holes for the acceptance
- of screws (32, 32', .... ), whose downward-extending threaded
shafts press the shorter shanks (4a, 5a) of the L-shaped anodes
(4, 5) against their contact surface with the hollow profiles (6,
7).

4. Device according to claim 1, characterized in that,
between the hollow profile (6, 7) and the process chamber wall
(2, 3), there is an electrically insulating plate (15, 157),
which is sedaled off with respect to the process chamber wall (2,
3) by a sealing hose (30, 31) of elastic material, and which
prevents sputtered particles from being deposited on the process
chamber wall (2, 3) in the area of the hollow profile (6, 7).

5. Device for applying thin layers to a substrate (10) by
means of the cathode sputtering process in a vacuum chamber_(l),
through which the substrate (10) to be coated can be transported,
the device also including a diaphragm (8, 9) installed between a
cathode (12) to be sputtered and an anode (4, 5), where the plane
(11) of the substrate extends under the anode (4, 5); where
hollow profiles (6, 7), which are supported by the walls of the

vacuum chamber (1) and are provided with conduits (6a, 6b, €4,



according to the invention can be nade of steel, which increases__their

service life. After thunb screws 32, 32', .... have been  Toosened, the

anodes can be easily renoved from chanber 1, 1 tamm ' “ , Which
| eads to a reduction in the amount of time requir “ﬂ‘m e
system Known anodes are attached to the walls of ®hecpriocess Schanber by
means of insulating bushings and Teflomgstrips, which project into the
area of the sputtering zone. After a certain sputtering tinme, this

ar rangensift; I7@qdgbt, 0 7Euned) pnatre pinbt @hled hptraklel Hes alparplams of e

cooled. As a result, the known anodes can be sub{ ected to only nodest
t hermal lcesdode in the area between the cathode (12) mpndihe|anode (4,

1. Device for applying.thin| rs to a substrate (10) b neans of the
cat hode. Shut EBEPRg L EEEsPrRELISE B APRTERb A 1 FTAIRAR SRR  he
SUBSLT A byl R URREd A0 HEMSATBRGELES, (40571 0¥ e W0,
anode (46e5%’.WhQr% t7ae Bkane, . . . ), transverse to the conduits, to allow
the process gas to escape into the vacuum chamber (1),
characterized in that eaéhlroughly plate-shaped diaphragm (8, 9)
-has two shanks (8’, 8"; 9’, 9") on the section facing the process
chamber wall (2, 3), one of these shanks (8’, 9') being supported
by its end surface on the process chamber wall (2, 3), while the
other shank (8", 9") is designed in the approximaté form of a
hook and extends by its free end or by a nose (57, 38’) provided
at this end over a strip or hollow profile (38, 39) attached to
the process chamber wall. |
6. Device according to claim 5, characterized in that the
diaphragm (8, 9) is made from an approximately rectangular piece
of sheet metal, which, on the top surface facing the cathode
(12), is provided with a strip, a tab, or a shank (8", 9")
parallel to the longitudinal edge forming the boundary of the
opening of the diaphragm, this strip, tab, or shank extending
upward at an angle of approximately 45° to the plane of the
diaphragm toward the process chamber wall (2, 3), the upper free
edge of this shank (8", 9") being provided with one or more noses
(37, 37 .... ), which extend vertically downward from the shank
and which extend over one or more projections (40, 40’', .... ),

which are provided on a strip or a hollow profile (38, 39), which



(11)’of t he substrate extends under the anode (4, 5); where hollow

profiles (6, 7), which are supported by the walls of the ‘vacuum chanber

(1) and are provided with conduits (6a, 6b, 6d, , are
installed parallel to the plane of the cat hode |mllmﬂul,ﬂn"klﬂﬂmnﬁ t he
cat hode (12) and the anode (4, 5), through which proft| és & ceolsant and
process gas are conveyed and where thﬁ_hollom/proflles (6, 7) have

openi ngs (6e y «... ; (e, 7€', .... ), trans- verse to the conduits,

|
char act o 654 f%%%%} 0% R REchl B RS EEP YRR () ),
L-shaped cross; se@idvlle laiRoctahl PO gBaBks éﬂathéairgéed‘ﬁh§hc1§iﬁﬁ§nd over,

and rest on, the tops of the hollow profiles ( 7)Y, in which position
t hey are diglxhdneriaddd im?thatl'the. hol)low pebﬁmae 06, ctppes ahi ch extend up
fromthe tops of the hollow profiles (6, 7) and which fit into bores in
t he shortlosigitheligd, caduisf (6de ddddeshrough wRichesilaneecor dpipet 66,
Claim1, characterjzed in that the short shanks (4a, 5a % of the anodes (4,
6) are prifdi deeFesRdsh coaxiad ol o8 whéchabarrier r}nga/hi(% nd3th up-with the

verticajlg%e mounted in such a way_that they can be moved back and forth
longitudinally and locked in place, as a result of which the
. longitudinal conduit (6d, 7d) can be divided into individual
sections or chambers (64, 64', .... ; 7d, 7d’, ..., ) which can
be supplied with process gas through the pipe (Gf, 7€), the
individual chambers communicating via nozzles (Se,'se', ceee }

7e, 7', .... ) with the vacuum chamber (1).



‘oriented bolts (21, 21', .... ), screws, or clanps, which are _pernmanently
attached to the top surface of each hollow profile (6, 7). 3. Device

)
according to claiml1, characterized by a pernanenﬂl p (24,
24') parallel to, and a certain distance away fro “uﬁﬂﬂﬂmﬂmu e of the
hol l ow profiles (6, 7), the strip having a row of t*hré&adkd 'hol%s *for the

acceptance of screws (32, -32', .... );.whose downward-extendi ng threaded
shafts press the shorter shanks (4a,'5%5'bf t he L-shaped anodes (4, 5)
against their contact surface néfdrdiee rhiswd prDétl es (6, 7). 4.

Device according to claim1l, characterized in that, between the holl ow
profile x,6,17) Bnd the procesascwimnddeamber| (2, 3), there is an
electrically insulating plate (15, 15'), which is sealed off wth respect
to the @ocess chanber wal |l P2ocesy dhyamberawabl hose (30, 31) of elastic
material, and which prevents sputtered particles from being deposited on
the procdess chanber wall (2Pregess ehamberawallthe hollow profile (6, 7).
5. Device for applying thin]a Srs to a substrate (10) by neans of the
cat hode $putering process iﬁpé.%acuun1chanber (1), through which the
substratg (&g) to be coated ﬁggdge transport ed,

6 Hoiiow profile

6a Coolant feed conduit

6b Coolant return conduit

é6c Coolant connecting conduit
6d Process gas conduit

6e, 6’, ... Opening

6f o Gas distributor pipe

6g Reducing part

6h Reducing part

6i ~ Gasket

6k Opening

61 Gasket

7a Coolant feed conduit

7b ' Coolant return conduit

7c Coolant connecting conduit
74 Process gas conduit

7e, 6e’, ... : Opening

7£ Gas distributor pipe

79 ' Reducing part

7h Reducing part



t he device also including a diaphragm (8, 9) install ﬁ ﬂmn t hode
(12) to be sputtered and an anode (4, 5), where the“ﬂm ﬂ"mm he
substrate extends under the anode (4, 5); where holtoW profley (B, 7),

whi ch are supported by the walls of the vacuum chanber (1) and are
provided with conduits (6a, 6b, 6d, .

-10- 6f; 7a, 7b, 7f, 7d), are installeﬁ]&araltel to the plane of the
cathode in the area between the &atgoge (12) and the anode (4, 5), through
whi ch profilgé a coolant and a p BEES gas are conveyed; and where the

hol | ow profilgs (6, 7) have openj (ge, 6e', .... ; Te, Te', .... ),
transverse tzﬁthe conduits,-to aPpg%%ﬁghe process gas to escape into th

vacuum chanbgr %1),B,Gharacterizggabﬁrggat each roughly pl at e-shaped

di aphragm (8,'9) 'has two shanks (8", 8%; 9', 9") on the section facing the
process chaghegsyakl+(2, 3), ongigEh&ag&e shanks (8, 9') being supported
by its end surface on the process chanber wall (2, 3), while the other
shank (8", 94p is designed in theubgptatemate formof a hook and extends
by its free end or by a nose (37, 38') provided at this end over a strip
or hollow prafiile (38, 39) attackuistgate plane

12 _ ‘Cathode

13 Sealing/Guide Plate
14 . Sealing/Guide Plate
15, 15’ Insulating plates
16 Screw

17 Screw

18 T Insulating Bushing
19 Insulating Bushing
20, 20’ Spacers

21, 21°* Bolts

22, 22' Thumb Screws

23 Cover

24, 24’ Strips

25, 257 Spacer Bushingé

26, 26°,...26% Diaphragm

27, 27',...27% Diaphragm

28 Opening

29 | End wall

30 Sealing hose

31 Sealing hose



t he process chanber wall . 6. Device according to claim5b, =
characterized in that the diaphragm (8, 9) is made ”ronlan aiproxinately

rectangul ar piece of sheet nmetal, which, on the top E",Hﬂmﬁl he
cathode (12), is provided with a strip, a tab, or a L(A8R ' '
parallel to the |ongitudinal edge form ng the boundary of the oﬁenTng of
the di aphragm this strip, tab, or shank gxtending upward at an angle of
approximately 45 to the plane of the diaphragmtoward the process chanber
wal I (2, 3),_the upper free edg% of . this shank (8", 9") being provided
with one or ¥redfoses: (37, 37 Thumd SCTGRSch extend vertical |y downward
fromthe sh fgd whi ch extendsQ% r .one or nore projections (40, 40",

- a

), whitTh' provided on a~s rY% or a hollow profile (38, 39), which
- 11 - is pggmanently attached fgrégg process chanmber wall (2, 3).
7. Device according to one of the preceding clains, characterized in that

the hollow psefiser(6,,7) has a gi9pgi bydenal conduit (6d, 7d), through
whi ch a | ance or pipe (6f,

37, 37! " Nose

38 .Hgllow preofile
39 Hbllow profile
40, 40’ Projection, nose
a1 ‘Sealing hose

42 Sealing hose

43, 437, ... Barrier rings
44, 44, ... Clamping pieces

Substrate travel direction



7f) extends coaxially,
In such a way that they can be noved back and forth
as a result of which the
can be divided into individual
) which can

| ocked in

7', .. ..
7f), the
7e, Te',
- 12 -

Vacuum chanber
Pr ocess chanberl

6
conduit 6
Cool ant co

pl ace,

i ndi vi dual

on which barrier

rings (43,

43",

| ongi t udi nal

) are nounted

sections or chanbers (6d, 6d

) with the vacuum chanber (1).
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be supplied with pyjgcess gas t hr ough the'bibe (6f,
chanbers connunlcatlng via nozzl es (6e, .

6e'

Iongitudinally and
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6d

Gas distri butor

Reduci ng part
Gasket 7a
Cool ant

di stributor pi
Reduci ng part
Gasket 7k

28,

FIG.Z

return conduit
Process gas conduit

Process gas conduit 6e, 6e', ... Openi ng - 6f
pi pe 69 Reduci ng part 6h
6i Gasket 6k Qpening 61
Cool ant feed conduit 7b
7c . Cool ant connecting conduit 7d
7e, 6e', 2/ pening 7f Gas
pe 7g Reduci ng part 7h
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'8, 8, 8" Di aphragm 9, 9', 9" Di aphragm 10

Substrate = 11 Substrate plane 12 Cat hode
13 Seal ing/ Guide Plate 14 Seal i ng/ Gui de
Plate 15, 15 Insul ating plates 16 Screw 17
Screw 18 | nsul ati ng Bushi 22 19
| nsul ati ng Bushing 20, 20 sz; rs 21, 21' Bolts
22, 22 ' Thunb Screws 23 o Cover 24, 24
Strips 25, 25 Spacer Bushi ng§! %6, 26" ,...26[err]
D aphragm 27, 27',...27 ?Vr/y///a/ipﬁr/a(%ﬂ 2 eAng
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31 Seal i ng hose

- 32, 32", Thunb screws 33, 33", Screws 35
Target 36, 36" ... Blind bone 37, 37 Nose 38
Hol | ow profile 39 Hol | ow profile 40, 40

Proj ection, nose 41 Seal i ng hose 42

Seal ing hose 43, 43", ... Barrier rings 44, 44',

Cl anpi ng pi eces ‘Substrate travel direction

DEVICE FOR APPLYING THIN LAYERS TO A SUBSTRATE

In a device for applying thin layers to a substrate (10) by
means of the cathode sputtering process in a vacuum chamber (1),
through which the substrate (10) to be coated can be transported,
hollow profiles (6, 7), which are supported by the walls of the
vacuum chamber (1), are iﬁstalled parallel to the plane of the
-cathode in the area between the cathode (12) and the anode (4,
5), through which profiles a coolant and process gas are
conveyed, the hollow profiles (6, 7) being provided with openings
(6e, 6€', .... ; 7, 7¢', .... ) transverse to the-conduité to
allow the process gas to escape into the vacuum chamber (1),
where anodes (4,5), which are designed as profiled rails with an
L-shaped cross section, extend with their short shanks (4a, 5a)
over the hoiiow profiles (6, 7), on the tops of which profiles

(6, 7) these shanks are also supported, and where multi-shanked
diaphragms (8, 9) are provided, one of the shanks of which (8',
9’) is designed as a hook, which extends over cooperating

profiles attached to the process chamber walls (2, 3).

(Figure 1)



