
(err) (err) Decription                                   mance, it is
unlikely that a customer  would be; (err)    Interested in buying the
reactor This invention, relates to plasma  reactors and,      The document
DE-A-3214256  shows pins ser- in particular, to parallel plate plasma
reactors  ng to control the placementofawater. As known inthe artthe
plasmas reaction in a    5       In view  of the foregoing, it is therefore
an chamber, whether it be to deposit or remove ma-  object of the present
invention to enable a single : terial, is a complex balance of many
parameters. It    .          plasma reactor to be used for  a  variety
ofpro- is organized, forexample in US-A-4A306, that cesses. reactor
geometry has an effect on the nature of an            in accordance with
the invention there etch: Thus, not only must the gas ofgas mixture,   10
is provided a plasma reactor having upper and pressure, substrate
temperature,   power etc. be       lower electrodes separated by an
Insulator which chosen with care the design of, the  reactor charm-
extends inwardly from  a sidewall, in which reactor ber  itself becomes a
compromise among compet          an article to be treatedcan be placed
onsaid lower. interests.    .    .
electrode wherein the lower electrode comprises Ep-A- 0.149.089, which is a
document  accord-   15 an annular depression definig a central pedestal ing
to Article 54(3) Epc for the major surface ,(err)     forming a first maJor
surface of the elelectrode;and a DEand GB, describes: aplasma   reactor
having   ring fits In the depression, surrounds said pedestal, upper and
lower electrodes, -separated an in  and extends under said insulator; said
ring has an sulator which extends Inwardly from asidewall, and  -upper
major. surface which, is, not co-planar. with in which reactor an article
to be treated can be  2o   said first major:surface of the, pedestal; said
ring placed on said lower electrode. The' lower elec-   comprises at least
one, raised   ember formed on trade comprises an oute lower part defining a
cen-       said upper surface for locating said article to be
tral.pedestal. Aring surroundsald pedestal and has  treated. an upper
majorsurface which.is not co-planar with       By choice of the material
forthe ring, the the major surface of the pedestal. The ring com-   25
thickness of the ring, and the diameter of the ridge, prises a raised
member for: locating the article to  a variety of processes and wafer
diameters c   be be treated.                               '
accommodated. It was found, but was not expect- in the past, plasma
reactors have been single       ed, that the ring improved uniformity and
etch rate function machines, at least outside .the laboratory.  in
cooperation with other elements of the plasma. Thus, for example,
converting a frontside etch re-   30  reactor. .   ':actor to a backside
etch reactor involved a sub-       Advantages of the invention are that It
improve stantial reconstruction of the machine, e.g the low-  .the etch
rate or the uniformity ofa plasma reactor er electrode assemby in a
parallel plate reactor  ,or simultaneously improves its  flexibility and
perfor- .must be modified or replaced                        mance. While
swapping sub-assemblies seen fea-   35    A more complete understanding of
the present sible one must consider their cost as well as he     invention
can be obtained by, considering the fol- need to avoid corners, i.e.outside
corners, pock       lowing detailed description in conjunction with the
ets, :I.e. inside comers, and gaps,  all of which may      accompanying
drawings, in which: deteriorate the performance of the reactor... In. the
FIG. 1 Illustrates the lower.eectrode .of. a plas- case of parallel plate
reactors, it is not pratical to   40   ma reactor and the ring in
accordance with the .:swap complete lower electrode assemblies due to
present invention. the plumbing and electrical connections  well as
FIG. 2 illustrates an alternative embodiment of the cost of machining the
electrode.                the ring. Further, the materials used in the
reactor         FIG. 3 Illustrates a plasma reactor chamber in chamber, or
at least their surface finish often re-   45    accordance with the
present:Invention. quired modification in order to accommodate  var-
FIG. 4 illustrates a detail of the present inven-  -   - - lous processes.
When-this is combined with the     tion concerning frontside etch. number
of wafer sizes now in use, it  is apparent        FIG. 5 illustrates a
detail of the present inven- that there is a large number of prcesses and
tion concerning backside etch. wafer sizes confronting. the manufacturer
plasma 50       FiG. 1 illustrates an.. exploded  view of a portion
reactors. Yet, to 'reduce manufacturing costs, the   of a lower electrode
assembly in accordance with proliferation of possibilities must somehow
be  ac-  the present invention. In particular, lower electrode, commodated.
At the     same  time, the customer or  10 comprises an annular depression
11 defining user wants improved performance, e.g. better uni-    central
pedestal 12 for receiving a, semiconductor   semiconductor 



formity, higher etch rates better anisotropy and/or 55 wafer. The depth of
annular depression 11 and the selectivity. Thus any change., in the
equipment to  thickness of ring, 13 are chosen so that, for front- make it
more flexible cannot ,reduce performance.  side etches, ring 13  is
slightly- thinner than the in fact, If the change does, not improve
perfor-.       depth of depression 11 thereby assuring that ped- (err)
(err) (err) estal 12 will extendthrough central aperture 14 and
invention,plasma reactor 30 comprises an upper above ring 13. Surrounding,
central aperture 14 is a  electrode 31 and a lower electrode 32. Lower
elec- raised  portion  1. As  more fully  described  trode 32 is separated
from upper electrode 31 by. .hererinafter, raised portion 15 preferably,
comprises  insulating ring 33 and side wall 3.4. Upper elect.rode a flat
upper portion and beveled sides   raised   :5  31 has atached thereto an
-interior baffle 35 and -portion 15 serves to locate  a wafer,not shown,
cover 36. Cover 36 defines an exhaust chamber directly above pedestal 12 at
the approximate cen-           which is connected to exhaust 45  remove ter
of the  plasma reactor chamber.
about .the periph- Lower  electrode 10 typically comprises alu-   ery of
the reactor. Baffle 35 provides a path for the minum. Ring 13, depending
upon the process cho-   10   gas or gas mixture from a suitable source of
supply sen can comprise a variety  of materials While not: .    connected
to fitting 46. Upper electrode 31and part of the present invention, it is
believed that the  lower electrode 32 define a reaction chamber 40
variation in dielectric constant among to  various  into which wafer 41 is
placed  for processing. Upper materials usable as ring.13 controls the
process   electrode 31 and interior baffle 35 define plenum parameters and
in particular  the power distribution   42 which serves to equalize. the
pressure and flow within the plasma  reactor chamber, thereby obtain-  of
the gas across .the. surface of the wafer through, ing the improved  and
unexpected results  in accor-       a plurality of apertures 43 in  upper
electrode 31. As dance with the present invention.,.               thus
configured, plasma reactor 30 is what Is By way of example, but not by way
of limita-      tion  known in the art as a parallel plate, radial flow
tion, ring 13 can , comprise aluminium when the   20   reactor. That is,
the gases are supplied by a central plasma reactor Is used for etching
nitride  or poly-  means and flow radially outward across thewafer silicon
using processes, based upon sulfur hex-      where they are collected
about the edge of the. afluoride or  a mixture of sulfur   hexafluride  and
reactor. Freon 11. Anodized or hard anodized aluminum           Lower
electrode 32 comprises  an annular ridge can be used with chloride
chemistries to reduce  25   having ring 51 placed therein. The1 annular
raised loading when etching aluminum. Ring 13can corn-       portion of
ring.51 preferably comprises a flattened prise MACOR (registered trade
mark,alumina-        top portion 52, as opposed to a peak, and'at least ca.
material sold by Coming Glass).for a back-  an interior sloped wall 53 for
receiving wafer 41. side etch of polysilicon or silicon  nitride using   .
Sloped wall 53 serves two functions, it provides a sulfur hexafluoride
chemistries. Ring 13 can corn-   30   centering action for the wafer
upon'receiptfrom a' prise quartz for use in etching, photoresist   in an
wafer transport mechanism and by. being larger at oxygen plasma. As known
in the prior  art there are         the top than at the bottom,reduces the
precision many chemistries available, for a variety of etches.   with which
the wafer transport must locate the lt,is understood that the foregoing
ismerely to    wafer within the chamber, it has been found that illustrae
that various materials can be used for ring   35  the interior sloped
portion   of 'ring 51 should  be 13 depending upon the  function to be as
smooth as possible to minimum the generation. FIg. 2  illustrates an
alternativeve embodiment of   particles caused by the rubbing of the wafer
a ring in which ring.21 comprises a central aperture  thereon durig the
centering action.This is particu- 22and a pluralityof raised portions 23,
24, 25       larly'true when ring 51  comprises quartz or ce- arranged in a
pattern around aperture 22 provide   40  ramic. the same wafer capture
function as obtained from            It has been found desirable to slope
the out- raised portion 15 on ringA13 ..1FIG.1>.:n umber.       side edge
of rIng'51'as.:ndicated by reference and' location of raised portions:
23-251  not .critical  numeral 54. This not only eases the assembly of
-:-although it is appreciated that ther   - n'.lst be at  ring 51 and lower
electrode. 32, but. minimizes the ":':least three raised portions,.in a
patterr er/ormpas*s-   4s   exposed metal surface of lower electrode 32
about :,-.   ing.more than a semicircle4  . " K,                 the
periphery thereof. This helps to Sconrol the: , - .:.Y~Wth respect to
thewembodiments 'qf FIGS. 1' plasma or, more particularly, the fieid and
power 



'and 2, the distance from'.the outside of the' aperture  density of the
plasma. to; the Inner. edge of the r.aised .portbion.,is,,preferably  As
can be seen from FIG. 3 lower electrode 32 only sufficient to cover the
f.at on .the w aft and no   a.  comprises a- planar upper Ssurface from
which is more.:The width of the' outer portionW' othe ring,     milled'the
depression for ring:51 In so doing, lower extending from the outside edge
of i:the, ring in-     electrode 32 is easily manufactured and, in particu-
; -wardly, to the raised Poron,,' nied Q~l!e. large    . ar, the pedestl
thereof       lapped to a flat enough to be, overlapped. by. a' mat9i , g
Pisulating  surface. Lower electrode 32 .als oomprises plumb- ''ring within
the pla.,sma    toas'Dlu        in FIG. '   Ing and electrical
connectionqs, 'not shown. 'but well- , 3. ,          - .            - ,n
VI!'               known to those of skill In the. art. In.operation,.lower
-In FIG. 3i which Illust#tesaiprefw embodi, ,ele de 32 is typicaly conne
cted. to,a source of W:2nelf, a  mein                             paresen:
t t f  FF powr  heuper e; to~e 31 Ishlda -:  ;t Of    -a     r-ac on n
- ' -d. ;1!: ,.                         : .  .  1'  ,. . 3; * .;.
i'::,...'' :'",;':- .. 'l~ ......-"'''''i    - b         .    EP 0202 904
1                       6. ground potential.
it Is understood by those of skill in the arf that the While Indicated as
coplanar with the pedestal,  particular size gap at which a plasma will
Ignite is ring 51 Is not actually coplanar as more fully illus-  determined
by a host of factors Including for exam- trated In FIGS. 4 and 5. FIG. 4
illustrates, a configu-  pie the pressure within the chamber. Thus, the
ration for a frontside etch in which ring 71 has a   6   exact critical
dimension is readily obtained empiri- thickness less than the height of
pedestal 51. In  cally depending upon the particular reactor geome-
particular, there is a gap 61 which may!.be on.the  try as well as other
parameters.: Further, while order of 0.25mm (0.010 inches) between owafer
41   electrode 32 and ring 51 are described as simply and ring 71. In
addition, since wafer 41 is rarely  comprising quartz or aluminum, It is
understood perfectly centered, a gap 62 will. exist at least  to  that more
complex structures can be used In ac- around a portion of the periphery of
wafer 41. If  cordance with the present Invention, for example, a gap 62 or
gap 61 Is of sufficient size,- a plasma  ceramic ring 51 having a layer of
aluminum depos- glow discharge may ignite undemeath the wafer      ited
thereon. destroying the symmetry. of the glow discharge and absorbing power
from the main discharge, thereby   ls producing a process variation which
may not be detected until the wafer has received even further  Claims
processing. In practice, these discharges can be minimized by keeping gap
61 and gap'62 smaller     1. A plasma reactor (30) having upper (31) and
than approximately 0.25mm (0.010 inches).      20      lower (32)
electrodes, separated by an insula- FIG. 5 illustrates -a backside etch in
which        tor (33) which extends Inwardly from a sidewall wafer 41 is
held above lower electrode 32 forming      (34), and In which reactor an
article (41) to be gap 65. In the backside etch, the active devices are
treated can be placed oar said lower electrode, being formed on what is now
the lower surface of       wherein wafer 41. In the backside etch, the
upper surface of  25  the lower electrode comprises an annular wafer 41, as
Illustrated In FIG. 5, is Intended to be     depression defining a central
pedestal for- etched. Thus gap 65 should be smaller than about
ming a first major surface of the electrode; 0.25 mm (0.010 inches) to
avoid the initiation of a       and glow discharge between: wafer 41 and
lower elec-          a ring (51) fits in the depression, surrounds trode
32.                                     so          said pedestal, and
extends under said in- There is thus provided by the present Invention
sulator; an improved plasma reactor which is' easily manu-        said ring
has an upper major surface which factured yet accommodates a variety of
processes         Is not co-planar with said first major surface and wafer
diameters simply by changing the ring           of the pedestal; material,
in the case of different processes, or the   35  said ring comprises at
least one raised lower electrode plate and the ring In the case of
member (52, 53) formed on said upper sur-. different wafer sizes. By
restricting the. exposed        face for locating said article to be
treated. lower electrode to the. central area, by way of insulator 33 and
ring 51, one obtains better control  2. The plasma reactor as set forth'in'
claim 1' 



of the plasma, increases the power and density,  40    wherein said raised-
member is, an annular and improves. uniformity. of the etch.
ridge.            . Having thus described the invention., it will be
apparent to those of skill in the art that various  3  The plasma reactor
as set forth In claim 2 modifications can be made within the. spirit and
wherein said ridge has a flattened top portion scope of the present
invention. For example, while '4  (52) and a sloped portion. (53)non the
interior   . it Is understood by.those of skill in the art that one  side
thereof. wants to obtain maximum contact area between wafer 41 and lower
electrode 32, one can accom-    4  The plasma reactor as set forth in claim
3 modate wafers of slightly different size by merely     wherein said ring
comprises conductive ma- changing ring 51 rather. than ring :51 and lower
so   terial. electrode 32. While illustrated as comprising a par- allel
plate radial flow reaction of a particular con-  5. The plasma reactor as
set forth In claim 3 figuration, It is understood that various other con-
wherein said ring comprises non-conductive figurations can benefit from the
present'invention     material. by modifying the lower electrode thereof.
The an-  s5 gles of the various bevels Illustrated in the figures  .    6.
The plasma reactor as set forth In claim 4 or 5 is not critical and may
comprise, for ..example,       wherein said upper surface Is lower than the
bevels in the range of 30 to 60 degrees. Similarly,    top of said
pedestal. 4    :   :.  5  .   f; ::   EP 0 202904 E1              .a ',un
poeta.,'-              :                          '
. ....-- '.'',,.-:'  VP  'h':at tha 'h: '.''"''' r . ; ground potential.
.                    : . it is understood by those of skill intheart
thatthe While indicated as coplanar with th~ pedestal,   particular size
gap at which a plasma will ignite Is ring .51 Is not actually :coplanar as
morehfully lllus-  determined by a host of factors including for exam-
trated in FIGS. 4 :and 5.' FIG. 4 illustrates a conflgu-  pie the pressure
within the chamber. Thus, the ration for a frontside etch in which ring 71
has a   5   exact critical dimension is readily obtained empiri- thickness
less than the height of pedestal 51. In   cally depending upon the
particular reactor geome- particular, there is a gap 81 which: mae on .the
try as well as other parameters. Further, while order of 0.25mm (0.010
inches) between'wafer 41     electrode 32 and ring 51 are described as
simply and ring 71. In addition, since wafer 41: is rarely  comprising
quartz or aluminum, It is understood perfectly centered, a gap 62 will
Sexit at least  to  that more complex structures can be used in ac- around
a portion of the periphery: of wafer 41. If   cordance with the present
invention, for example, a gap 62 or gap 61 Is of sufficient sIze -a plasma
ceramic ring 51 having a layer of aluminum depos- glow discharge may ignite
underneath: the wafer      Ited thereon. destroying the symmetry, of the
glow dispharge and absorbing power from the main discharge, thereby    s:
producing a process varation which may not be detected until the wafer has.
received  pen further  Claims processing. In practice, these discharges can
be minimized by keeping. gap 61 and gapi62 smaller      1. A plasma.
reactor (30) haying upper (31) and than approximately 0.25mm (0.010
idches).      20       lower (32) electrodes, separated by an :insula- FIG.
5 Illustrates a backside etch: in which        tor (33) which extends
Inwardly from a sidewall wafer 41 Is held above lower electrode 32 forming
(34), and in which reactor an article (41) to be gap 65. In the backside
etch, the active devices are    treated can be placed on said lower
electrode, being formed on what is now the lower surface of        wherein
wafer 41. In the backside. etch, the uppensurface of  26  the lower
electrode comprises an annular wafer 41, as lllustrated in .FIG.. 5, Is
intended to be    depression defining a central . pedestal for- etched.
Thus gap 65 should be smaller'than about           ming a first major
surface of the electrode; 0.25 mm (0,010 inches) to avoid the, initiation
of a       and glow discharge between waferl4 and lower elec-            a
ring (51) fits in the depression, surrounds trode 32.
30         said pedestal, and extends under said in- There is thus provided
by the present invention        sulator; an improved plasma reactor which
isi easily manu-          said ring has an upper major surface which 



factured yet accommodates a variety of processes           is not co-planar
with .said first major surface and wafer diameters simply by changing the
ring            of the pedestal; material, in. the case of different
processes, or the   a5  said ring comprises -at least one raised lower
electrode plate and. the ring In thte case of .      member (52, 53) formed
ion said upper sur- different wafer -sizes. By restricting the exposed    .
face for locating said! article to be treated. lower electrode :to the,
central area, by way of insulator 33 and ring 51, one obtains better
control  2. The plasma reactor as set forth In claim 1 of the plasma,
increases the power and density,   40    wherein said raised member Is an
annular and improves, uniformity; ofthe etch.                   ridge.
Having.thus described the inventio  it will be. apparent to those of skill
in the art :that various  3  The plasma reactor as set forth in claim 2
modifications can be made within the :spirit and        wherein said ridge
has a flattened top portion scope of the present invention. For:exanple,
while  4o  (52) and a sloped portion (53) on the interior it Is understood
by those of skill in the art that one  side thereof. ::wants to obtain
maximum contact area between wafer 41 and lower electrode 32, one: qan
accom-    4  The plasma reactor as set forth in claim 3 modate wafers of
slightly different lizeoiby merely     wherein said ring comprises
conductive ma- changing ring 51 rather.than ring.'51 :and lower  so
terial. electrode 32. While illustrated. as comprising a par- allel plate
radial flow reaction of a par.icular con-  5. The plasma reactor as set
forth In claim 3 figuration, It is understood that varlous:'other con-
wherein said ring coprises non-conducive figurations can benefit from the
present Invention      material. -   'by modifying the lower electrode
thereof. The an-    s. gles of the various bevels Illustrated .in the
figures  .    6. The plasma reactor as set forth in claim 4 or 5 Is .not
critical and may comprise,' fo. 'example,       wherein said .upper.
surface; Is lower-than the bevels in the range of 30 to 60
degreesSilmilarly,      top of said pedestal. :  ;   :    0 0 0.    ~4
-11111111111111111111111111111I!0    :,,7        i . .:t, . EP0202904Z   f
.: * - . . 7. The plasma reactor as set forth in ol.am 4 or 5     .
Reacteur a plasma selon la revendicatlon 5, wherein said uppersurface is
higher than the           dans Iequel apartis inclin~e sGt lisse. top. of.
Saidpdetl 2.  .,  topof sai p~esestaL'  , ;   ;',:     ,9.  Reacteur a
plasma selon la revendication 1, 8. The plasma: reactor as set forth Inh
.claim 5    s      dans lequel la bague a une partie (54) de bord wherein
said   p       rniqul ast inclinte vers 'int,,;rier euis. P
su      ,     .. 9. The plasma reactor'as set tforth.i Oclaim  I '' '
wherein said ring comprises arniedge portion (54) which slopes Inwardly a
ray :'om  said   1o   AnsprUche : . i-, '  upper surface,, .:  ',.,,
i-S. ~t0   1.  Ein Plasmareaktor'(30).mIt ener oberen (31) j :.
und einer,,unteren (32), Elektrode, wobel die .Revendlcatlons
i                        Elektroden durch Geinn Isojator (33), welcher 15
sich nach Innen von ,iner Seitenwand .(34) 1. Reacteur (30) a plasma.ayant
des electrodes             erstreckt, vonelnander getrennt sind, und in
superieure (31) et Ihnfrieure (32)j,:seiar-ss par      dem Reaktor ein zu
bearbeitendes Werkastilck - -. . un isolateur (33) qui .drpasse:
tveI'intbrieur  (41) auf der unteren ElskIrqe angeordnet wer- -. .: d'une
parol laterale (34), un articlea(4.)` & traiter  den kann, wobel pouvant
8tre place dans ce rdacteur,,sur Ielec-   20     die untere Elektrode enes
rlngf8rmlige Var-t trode inffirieure, darts lequel:
tiefung, die elnen zentralen Sockel definiert, ;   l'6lectrode inferieure a
une cavit6 annulaire         der sine erste Hauptoberflache der Elektro-
d~flmial ;un socie. central forrmnet. une pro-         de blidet, umfa~t;
Ud miere grande faoe de l'llectrqde, tet                   in Ring (51) In
die Vertiefung eingepaBt iet, une bague (51),se'loge dansia,.lat6, en-   25
der den .zentralen Sockel umgibt und sich. * 7' '  ' ' '''   ' toure le
socsl et stend sousl5isQIateUr,     '     unter dem Isolator erstrecit la
bague ayant une grande faceessup6rieure             wobel der Ring esne
obere Hauptoberflache :.  .  qui n'est pas copianaire & la priere gran-
aufweist, welche ncht kplanar zu der er-tu 



deJace du ~sodae             *stan Hauptoberfl~cho.des Sockeis. 1st; .und.
la bague ayant a:.u momsd uni -.rgane en   80          der. Ring wenigptens
sinten erh6hten Tail 2,,,,,,,53,,,,, ,,,ms ,,,  la' o'>  a m i r.(52, 53),
der auf deroberen Oberfllche zur s,,i-.iet(52,n53) fonner r
Varaicetsuriorer           Anordnung des zu behandelnden Werkst k- at
destin4 &4 positiona i'ril   traitor. I                   Ic~~~~~~~es
geblidet: Ist, umfalot. 2.M RaeUr A plasma, .salon la'reveridication 1,
dans lequel lPorgrin saile: esf une. nervure   as   2.  Der Plasmareaktor
nach Arispruch: 1'. wobel der annulaire.
erh6hte Tell ein ringftrmigt Stag ist.' 3.  Reacteur & plasma sa.lon la
rreYvndication 2,      3. Der Plasmareaktor nach'Anspruch ,Z. wobi der,
dans lequel Ia nervure a une partbe supdrieure         Steg oenen
abgeflachten oberen Abschnftt (52) ' '' ' ' '   :    '' aplatie (52) et une
partie inclinee'', (53)! A sa face   40  und einen geneigten Abschnitt (53)
auf seiner .' :  ''  :' ,.in~terne; ; ..i-:'        "$|  t
Innenssitsa ;Lfei . ,-. 4.  R6acteur a plasma selon ia re, endication 3,
4.  Der Plasmaroaktor nach Anspruch 3, wobei der ':* .":.,' ''.' 2 :.':
dans lequel Ia bague est form :5: d    matdauLF Ring IeItlges Material
umfat., condupteur,.                                  45 5. Der
Plasmareaktor nach; Anspruch 3, wobei der 5. .Reacteur ... plasma:salon la
reyvenjoication .3,       Ring nicht Ieitfthiges Materoal(umfal~t. dans
loquel la bague est for,6el d&unimatiriau non conducta~~~~~r
6.  Der Plasmareaktr nach'Anspruch 4 oder 5, . ; .  ;  ; non conducte~u~r.
.............   .  *,  .   60  wobei die obere OberflAcheo niedriger ala
die :6.  Rdacteur a plasma salon la revendlption 4 ou         Oberseite des
Sockels !st. .5. 5dans lequeli la surfac  suprlr   t io -rieure &h la
-paRte supO1l04*d4sol                 7. Der Plasarnsraktor.:nach.
Anapruch: 4 o-der .5, wobel! die obere Obprfl[cbe hQe  aSdi 7.  R6acteur A
plasmaselonla revendl tion 4 ou   65       Oberseite. des Sockels l     ;t:
5,dans. lequel Ia surfe su TneU5s~t supO-               e ' *    riure  l
ia partie                 8upioS        &  :Der uPlamareaktor nach Anopruch
6, wobsi der genet  Abschntt gatt 1st. *ll PI Fii itl     Hl Iii C IIll
LM R       *    9                  EP 0202 904B81                       10
t. Der Plasmareaktor nach Anspruch 1 a wobei dler Ring omnen Randabschnitt
(54) umla~t, weicher nach innen .  vnde  bee  ObQjfllche weg abfllt.
10~~~~~~~~~~~~~~~~~~~ 15 20 25 80 *        ~~~40 48 *        ~~~60 55.I
9.'~~ *  9.'~~~~~~~~~~~~~    


