1 PLASMA SOURCE OF DI RECTED BEAMS AND APPLI CATI ON
THEREOF TO M CROLI THOGRAPHY; Thi s present invention
concerns the generation of 5 radi ati on at a desired
wavel ength. More precisely, the invention concerns a
process for the generation in a given direction of
radi ation emssions in a desired range of
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We are already familiar with processes and devices of the

type mentioned above.
One (non-limiting) example of implementation  thus
20 concerns the generation of radiation at a desired wavelength

intended for an optical chain, for lithography applications on

& photosensitive gubstrate. Figure 1 thus diagrammatically
illustrates an optical éystem 100, that «consists of the
following in succegsion:
25 - a generator 10 of radiation in a desired range of
wavelengths,

- a lens assembly 11 which receives the radiation
coming from the generator 10 and processes it (e.g. by
subjecting it to collimation and/or focussing of its beams),

30 _ - a mask 12 which receives the processed radiation
coming from the lens assembly, and selectively allows to

pass only the beams arriving at the mask via a transmission
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2 pattern 120, with the remai nder of the radiation
being stopped by the mask. 5 a substrate 13 which
receives the beans that have been transnitted by the
mask, and whose surface exposed to 5 the radiation
bears a photo-resistant or photosensitive product.
The beans arriving at the substrate react mﬁth t he

uct thus F on the surface of th
- ?Jflét a Bat h&ie“ﬁ'&fléiﬁés ¢he ftfe%ngmdé@téﬁn being
ﬁE@ﬁ Eilgﬁ@,ﬂgga. 10 The desired range of
wavel engths of the generator 10 can in particular be
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BRAUGtd of the order of a few tens of nms for
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_quantity of patterns on a su e of sarme
in partscwnecedsaryoduvel em tiheassotiaatve aladi ation spectrum, or

fllterln eso s with the radiation generator. 25
in fhe extr %ﬁ% g” Q#ﬁsc§?§§ Lrain particul ar for radiation
geraicat @St Whas e pyay el €ngt hyks dovihie 1BV 1 g@se thE term
enerator includes a radiation source of thé plasmi
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(less than 100 nm, and of the order of a few tens of nms for
example, where an application corresponds to a wavelength of
13.5 nm). This is advantageous in particular for
photolithography applications, since in a corresponding
manner, the patterns drawn by the beams can be of very small
dimensions. In particular, this allows the formation of a
larger quantity of patterns on a substrate of the same size.

It is necessary however to associate radiation £filtering
resources with the radiation generator.

In fact in certain cases - in particular for radiation
generators whose wavelength is in the EUV rande - the
generator includes a radiation source of the plasma source
type.

Now in addition to the desired radiation, such radiation'

sources also emit:

- radiation whose wavelengths do not correspond to the

~ desired range, and/or
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desired range, and/or 3 solid debris resulting from

the interaction between the plasma and solid parts of

the chanber in which this pPasma is |ocated (target,

wal | s of the chanber, etc.). In order to isolate, in

the radiation comng fromthe 5 source of the

generator, only the beans that are at a desired

wavel ength, it is therefore necessary to provide
filterirmpliesiniscias dosmbt IlRANT6omt BReSOUEe@aleidn between

ggnedlatel 8mnstrean1of the source, in order to
i A9t ROl kP2 XS debr itheanraateenl dndatigh this

pldsmd 01 M SckDoan (TRANS! u%l{'lclﬁj éhtt%” %%a&%%?“r%é ).

i nclude a nultl-layer n1rror S6l ective
reﬂrlec@sdehe tiveabso latoeor dhng Heo rdskeiaitﬂmelcemgh«g from the

. %%%P i-la er mrror thﬁgﬁfunctlons as
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wavbh%n@ﬂ@@s' @b|%;dﬁﬁék§fo%@'QEdE§%a &ﬁﬁQ) Neiltering
source, so that the elenents Iocated do strean1o

respHECER| t edpWastBe®nr caxf ar haot ®xwosed (o gsuchimmediately
dowfl sol ution actua allows, filterin
oufiBPERam SR D e 3 el it UL oces i Hey mask
to Oebblie Wwhiphoduakd gueigdetyy s. However one drawback
associated with such a known configuration is that

t he" débr KBO¥R Maspasy tﬁlécléolfrldée@,fang dmm@erctafe include a
L pf | teri. r r our.se
mulg%u% Eggrék Gfig T esqury % el C ﬁg A gtssalé beams

e possi bl'e to envi sage dista
accéirdieying tlesboreesef¢mmi.he source, so as to reduce

tﬂg %ﬁrobablllt that debris will damage the mrror of
& i Metilng WeSodHde®r || Supgktompwager, band-pass

fild#dere would be a significant 30 reduction in the
radi ati on streamrecovered by the filtering
It obviously does not pass on the undesirable debris

which can be emitted by the source, so that the elements
located downstream of the filtering resources are not exposed
to such debrig.

Such a solution actually allows filtering out of the
beams emitted by a radiation source that is liable to produce
such debris,

However one drawback associated with such a known
configuration is that the debris emitted by the source can
damage the mirror of the filtering resources. |

Of course it would be possible to envisage distancing the
said filtering resources from the source, so as to reduce the

probability that debris will damage the mirror of these

filtering resources.

In this case however, there would be a significant

~reduction in the radiation stream recovered by the filtering

resources, thus adversely affecting the performance of the

whole optical system.
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resources, thus adversely affecting the performance of
the whole optical system 4 It therefore appears that
t he known configurations for4 generating radiation at
a desired wavel ength are associated w th drawbacks
when the radiation source is liable to generate
debris. 5 In particular, this disadvantage concerns
applications in which the desired wavel engths fall in

t hertEl 4ieAE£3re THBpALALOT e LiNention |3, 10 8

one to d%t arazndgpt%ese rambacés?&#ﬁpbréé#f%§¥%§ﬂ%ﬁﬁﬁ tor

geneyiad ioly ecadva;idheat nventiesired wavelesgsh ancor disegciated
eneratjion, in a

.. to first aspect,.a pracess for the :
Wltéivgﬁwgﬁi§ﬁ e&iF@@tE@%}aGFOPaﬁpéFFSn SnlaablgsFpegenerate
debrarge of wavel engths, where the said process includes:
15 - the production of initial radiation by a
r adPabreficvdarcethihodésadvehengehsonnetudeapheisatdons in

. i.red : - fi [ f.1h idinitial
WhlggzkégigéggggdagaY% é%%%@?aﬁ?%%lf?séﬁ?H#ﬁé%%%Fhe beans

of Thbealifi tdfaltHeadidtd0 30$8 WAV eheRdEh ong ¥ Sbde around
the said desired range, characterised in that the

thegg grewbarkei on is achi eved by introducing a

copf r ol gd,di I bt of .the refraction index 20 of

t he begns Fn zkioﬁ¥%% regF%EgtthU%§E€%§Verggﬁabyl?ﬁ%ntlon
proposesal gadimtingn, teo as firs=el aspevel y defdrectedshefor the

beans of .the initial radiation according to their . _
IENGEYet gt AT En@H'ET rFERETOT helbeakkoRs af despiegion in a
desﬁ@é&'ﬁ@ﬁé@-of*ﬁgﬁﬂﬁéﬁﬁtﬂévnﬁﬂﬁfgntﬂé @%ﬁﬁn%roeéegcﬁﬁcghdes:

such a process 25 are as follows: 30 - the sa

cont roltleel grsducbinm onfofirtihelalef radtatoion i hgex aofadiation

sIEcReATR.LE ORVEIOSG.BY SR0TIGE LAY 406 RS 1 Y range,

~ filtering of the said initial radiation, so as to
substantially eliminate the beams of the initial radiation
whose wavelength is outside the said desired range,

characterised in that the said filtration is achieved by
introducing a controlled distribution of the refraction index
of the beams in a control region that is traversed by the
initial radiation, so as to selectively deflect the beams of
the initial radiation according to their wavelength, and to
recover the beams of a desired wavelength.

Preferred, though not limiting, aspects of such a process
are as follows:

- the said controlled distribution of the refraction
index of the beams is obtained by controlling the density
distribution of electrons in the said control region,

- the said control region is located in a plasma,

- the said plasma containing the said control region
is itself contained in a chamber associated with the said

radiation source,
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di stribution of electrons in the said control region,

- the said control region is located in a plasnma, -

the said plasma containing the said control region is
itself contained in a chanber associated with the said

radi ation source, 5 - electron density control is

effected so as to obtain an electron density which is
greater. at a distance froma median initial radiation

em ssi og1kicRechhaBnkt ti,ScORc+be 1§aé§fé@@éc?rbc?rﬁ§5&c9nobtaln
line of the initial radiation, 5 - the sard nedian
¢M|ﬁlaptradléﬁmsmtenm@schnﬂsrgx&at&r @ﬂra|@hstan08|drom a

i ation e said initial, atiqn

WAL SRR B IS R et brd hah Yorfeopn che
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straight initial radiation line, 10 - in order to

obt aim £he said @ﬁféé@ﬁohﬂt{‘@mltlyadmisncm kﬁmmonarllne is a
rgyqis Lied to the sald ashma al ong

faaly MeRas D RRERkEGR JrheR STe” AR S dnitiar

rertkirsgyi dmple  pso@héedt g e Qiﬁ.ﬁﬁti‘@(ﬂl@lfld~1‘5 tberce with a

ITlolasma along the said nmedian initial radiation |ine,

OL&, oF ddFSFo B EimetEisald Fiimduitden (aeound the said
el Ng .QReLat i-9Rs r red: establishnment of an
elgggﬁﬁcaﬁ‘voltage a?egﬁn fgﬁéterm'nals of the chanber
contalnlmg théepl asom, obheisai dhter gridl s ieichgonpackthsity

t % general dlreCtIOcngflned by the said nedi qh .
R ERRHE L9 atTon LBRPE S PPREIY agl | BBk + 18- oft Canthe said
pehemdy Beanyt arial dafgdi @il d i thak ihadi AL o0 £ S%n&%smn

line, 25 - Tn order to recover the beans of a desired
1&a@elength, there is at | east one wi ndow downstream of

the _ the said energy input is effected by ionisation of

‘the plasma along the said median initial radiation emission

line,

- in order to effect the said ionisation, the
following operations are required:

- establishment of an electrical voltage at the
terminals of the chamber containing the plasma, the said
terminals being sgspaced in the general direction defined
by the said median initial radiation emission line,

- application. of an energy beam to said median
initial radiation emigsion line,

- in order to recover the beamg of a desired
wavelength, there is at least one window downstream of the
said control region, to selectively pass beams in the
desired wavelength range,

- each window is positioned on the said median initial
radiation emission line, with a curvilinear abscissa

corresponding to the place of intersection of the said beams

'in the desired wavelength range which were deflected with

the said median initial radiation emission line,




10

15

20

25

30

said control region, to selectively pass beans in the
desired wavel ength range, - each wi ndow is positioned

on the said nmedian initial 80 radiation em ssion

line, with a curvilinear abscissa corresponding to

the place of intersection of the said beans in the

desired wavel ength range which were deflected with the

said nedian initial radiation emssion line, 6 - the

sai d degsitreedsahdigdest redvebangt ke fadvSl andgttisn fdlles within
i.nterval 0-120 nn&i - the said desired range of

v et g AR AP T LO0i #M n the EUV spectrum 5

Accordi Rl 052 §€60B8-83PeGhget R 1 PYSMA AR Sa11s within

proposes a device tor the géneration, 1n™a given
@ Sionspieeectmon, of radiation in a desired range

of .wavel.engt hs, where the said devicge includes; - a
SolVEET8rBniE & SFard FOR hosEPiavEVBRGEAG 2180 Broposes

a deRtbedeoihe Iraidghdasicied,r aR0e, givehl bRELBIchea9HESESon, of
of the said initial radiation, "so as to substantially
radgpt pPRatie? t Ae desdmedofratige | of t watveleadbhsi owhatresghe said

dev ¥e£§?QEBeES outsi de the said desired range, 15
characterised in that the said filtering resources

i ncl udeat heoteass 60 iiMindice @Rl | @lose wavelengths
distribution of  the refraction index of the beans in
1Rcdyrler &he it ish dafdesds rapgaver sed by the initial

radi atigny 8P4 ta [ y..defl ect the .hea foo s

t he init?aF réggatigﬁgggg%rggigt?% Fﬁgﬁr il Fadlation,
swa\ee engt pulsaichrita aldgoedrintihe tee arise obeamdesifr ethe initial

~wavelength. . Preferred, though not linjiting, aspects ,
R G, Hbpres. VAV S aRST| e SUrSiNS S HEam tdpsired

rhAfeoduce a controlled distribution of the refraction

i ndex includes resources to
characterised in that the said filtering resources

include the means to introduce a controlled distribution of
the refraction index of the beams in a control region that is
traversed by the initial radiation, so as to sgselectively
deflect the beams of the initial radiation according to their
Wavelength, and to récover the beams of a desired wavelength.

Preferred, though not limiting, aspects of such a device
are as follows:

_ - the said means to introduce a controlled
distribution of the refraction index includes resources to
control the electron density distribution in the said
control region,

- the said control region is located in a plasma,
- the said plasma containing the said control region
is itself contained in a chamber agsociated with the said
- radiation source,
- the said resources to control the electron deﬁsity
distribution are capable of achieving an electron density

which is greater at a distance from a median initial
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25 control the electron density distribution in the

said control region, - the said control region is

| ocated in a plasnma, - the said plasma cont ai ni ng the
said control region is itself contained in a chanber
associated with the said 30 radiation source, - the

said resources to control the electron density
di stribution are capabl e of achieving an el ectron
E@ﬂé&tyonmmsi@rgr éaner titam ditst asceohr orhea medidanmedian
igiéla adi ation em.ssiqn line than it is on the

dF AR HPE | A AR5 reni ssion line, - the
sai d medihan danidt kldikadiat t9R1 ephasheNohi BRiLS8ién line is a
straight initial radiation line, and the said
§esdvig ‘éslﬂétlﬁlc@ﬁﬂmtl@heleheetﬁ@d dédresisgid resources to

u n ca abI of _ach [.n n el ectron
R B LR e ST
atdftel@amg st—mal ghictirid | dbnsagi atdit | iBemore 1B SR axi-

resources to control the electron density distribution
TG el Gk ARy ftée safidcerngieher gpitapd radiagpon line,

sa|d_plgﬁgagﬁfﬁﬂké%gﬁfﬁaéiﬂ?dhéﬂtkgit%%eréﬁgéﬁf&H‘den81ty

em ssion i sai d resources for 1njec

- dErsdngibutnicinudecIngizouesesrtes f6ﬂ|$ﬁgeonlﬁ§ éher@yaSmao the

al.o t he sai.d nedi an ssion line of _the initia
SPdd g?t%éwa Pgong ﬁéleséﬁag] megiprednibial nragiphten emission

189R@r,gy include resources to: establish an electrica
voltage at the terninals of the chanber contai ning

the pl asha, swid tdesougamied t domi nahgebeiing seaeeglyi ninclude
SAE 920 3 0EaLl 00 20, SelL ot DYy 1, S8 IS0 o
el ssdboth Neekeadfi Rhel @hitial radiation,

- the said resources for injecting energy include
resources'to:

- establish an electriéal voltage at the
terminals of the chamber containing the plasma, with the
said terminals being spaced in the general direction
defined by the said median initial radiation emission
line, |

- apply an energy beam to said median initial
radiation emission line,

- downstream of the said control region, the device
includes at least one window to selectively pass beams in
the desired wavelength range,

- each window is positioned on the said median initial
radiation emission 1line, with a curvilinear abscissa
corresponding to the place of intersection of the said beams
in the desired wavelength range, which were deflected with
the said median initial radiation emission line,

- the device includes an additional multi—layer

filtration mirror in association with at least some windows,
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radi ati on em ssion line, - downstream of the said

control region, the device .25 includes at | east one

wi ndow to sel ectively pass b&ans in the desired

wavel engt h range, - each wi ndow i s positioned on the

said nmedian initial radiation emssion line, with a
curvilinear abscissa corresponding to the place of

i ntersection of the said beans 30 in the desired

wavel enghle dardees dhicthdeer @ defibepl edivgtbhf hbeubBadd which
ne%éan iTitiaI radi ati on_em ssion line, - the device

THCP udBS I UACaddi FPGRE REI tiitdedr radiptisn Gndr peepciated
i M BSS0%d atd ' l.gast S0 ' s r8sc

e Ao anatdes e o A7ar SBRARAT ~Broutbe ehge can

benclsrid o smilileetofthenitdddlatriadi atbyacaad assdHriat®tion, in
tical resource

filtering resources, as wel] as ap o

?Eéﬁ#(ﬁﬁfkﬁﬁgiﬁﬁg tF Cxbsege P%etgadgﬁY}ﬁ%'subjected

to filteRei Quid NopPihUeh-s@uir8adif£Ch Ify19YtSiagR O mirror

the device. - the said optical resource is a

Whilah -iayalsai cemeblghich final seinmphblening of the said
i i.sing filtering of the said radiation, - the

%égl g zg?red range of wavelengths falls within 10 the

i ntervath¢ 0sd08 Mdsired heaspd dofleghielehghB8 ®hlls within
velengths falls within the EWspectrum The

Ehgyv érteonati A8rL§OcBiterns a |ithography device that

i ncl udes, a gengr atl evi accordj f €. i

above 15 aspectgksggﬁgrlggﬁg%téf %%?%%%ﬁ%@@gaﬁélﬁg within

thdvaiVagpscofumhe i nvention wll appear nore clearly
0 readiégkthe fgllo i ng description, of the )
i O Wit ht 133 ht By FEBASTRE har éf EhertaPhy fRyice that
inciaRReNdgd LIRWAGS,ONgXRE b, a%g,%ﬂiihgo@c; | gHE® JE WRLED above
has 20 already been descri bed above:
aspects.

 Other agpects, objectives and advantages of the invention
will appear more clearly on reading the following deScription

of the invention, which is provided with reference to the

-appended drawings on which, apart from figure 1 which has

already been described above:

- figure 2 1is a schematic diagram of a radiation
generator according to the invention,

- figure 3 is a similar representation, illustrating
an electron density distribution which is controlled in a
particular manner in the context of the invention,

- figure 4 illustrates a particular method of
implémentation of the invention with a wmultiplicity of
radiation sources.

Figure 2 diagrammatically illustrates a vradiation
generator 20 according to the invention.

This radiation generator includes a chamber 21 which is
generally closed but with one side 210 open to let pass the

beams emitted by the chamber.
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figure 2 is a schematic diagramof a radiation
.generator according to the ipvention, - figure 3 is a
simlar representation, illuStrating an electron
density distribution which is controlled in a 25
particul ar manner in the context of the invention,
figure 4 illustrates a particular nethod of

i mpl enmentation of the invention with a multiplicity of

r adi’gt i GRS ces. 1Frjudes 2adisayrammitlilcaiiat is capable of
PrddddﬁifQEﬁ§i§1r$%h§EE9§n gg generator 20 according to
I'a

the indvention. I's ra I'on generator includes a

chdypéra2lywhheéh is ageoerat! yoat@sethduw puddmone

sigﬁ5210 open to | et pass the beans emtted by the

chafifier N9t kb clRghisdion inelydes abewis ceEE t Wavelength
corr®spdRakl 800k qREPLUEG! PAnLAI LE A L 3t RO.

Typ??ally ?his Is a sourgg c%%?%?ﬁ?%%ﬁkh%$hsna. The

i nLRi af rpdéderoedi nokudesotbednBrivbiose waydheagtibn S5of the
In a

: .esponds tp a desired range of wavel engths. a .
1“V%§%F§Pre&%ﬁuté)%?&trﬁ nFEPAY Sgpl"‘iaéfé‘tlie&i‘ﬁtéﬁ tiifg 1s within the
intepvedt ifon1ob hempesi red range of wavel engths falls
wthin the interval [0-100 nm. This desired range of
vwatel engepirednrenas bé lvevatleggiths tant dnBWbe located in

theS tL ~chanber 21 is thus capable of producing
ei%??ia#Q&E%gﬁation in which a significant quantity of

bekins coram@zpondl t 0st hehdesidahpiay ebengbholah98g ASnitial
dnentloned previously, it is possible however that 15
TAdiHoE r 5| Bhéfhedt §igad fieanss seiaatdd ywicth hemms correspond

to el Ssdon-d4 dihe, rce the initial radiation can
al S0 contal n beans Eﬁ/ﬁ%sxg:ﬁ‘l“;{/\e/a'veI engt hs do not

core egpurdoaxrdct pyetbotiheydesit ed 5 apgesible however that
undesirable effects can be associated with the emission from
the source:
- the initial radiation can also contain beams whose
wavelengths do not correspond exactly to the desired range,
- and it is also possible that the source 211 may emit
a certain amount of debris with the initial radiation.

In order to prevent these undesirable effects, the

~generator 20 includes resources for filtering the initial

radiation.

These filtering resources are capable of introducing a

‘controlled distribution of the refraction index of the beams

in a control region 212 traversed by the initial radiation, so
as to selectively deflect the beams of the initial radiation
according to their wavelength.

The beams of a desired‘wavelength are then recovered (in
particular using resources which will be described in this
text) . ‘

We are thus making use of a physical principle similar to

that, fqr example, which causes the deflection of light beams
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- and it is also possible that the source 211 may em t
. 20 a certain anount of debris with the initia
radiation. In order to prev&ﬁt t hese undesirabl e
effects, the generator 20 includes resources for
filtering the initial radiation. These filtering
resources are capable of introducing a 25 controlled
~distribution of the refraction index of the beanms in
in gthenprefenegi of 2lzradiestsed byhe heefradtijgin index of the
. radjatio . 0 selectively.deflect the beaps of
alrtr hezﬁéftF%?]%‘?:é%?fa#oncasa%co? i ng*to VhERr &é@gl egé{nﬁ?rature
gratierregns of a desired wavel ength are then recovered
(in 30 particular using resources which will be

ded&r itBY FRSehitd lupkxafed wen afdgulas 2makiliy eeet®e?l aregion
; Cal spIdanGl ple€ . sl . r exanpl e,
o %hict%?adggé%%hgfdgﬁkg% ?%%é%flé%%ﬁﬁ %gans 10 in the
pr Bsercehaft aitgrigi€to goddidlreff@actilon: | asledef fdeion to
b ir %tﬁs particul ar case of air with high tenperature
e 3P£&i &Rl SRtainle; ffdecghemper Ut r aflenFhreapuerk bhethatter on
theCoRLhab+ LeWH [ {.nsi of the chanber
rearfos gm%?ettﬁﬁafniigfﬁe{a‘i’f%gﬂpﬁi ble for this
cofienbrotegifonthe dhetkobation outfsitte t hefrhatben Abdex in
downstreamof. the |atter on the trajectory, of the
they ﬁPP?EP r a8PaPPo 2™ Cohit %ﬁn%Yethlgy dFSEF TRt 1% G1S tHectron
dentefyagiboRibldexni M ik the £ IHQlo1r §¢l@Bncan be
achieved by controlling the el ectron 15 density
di 52 r ithudsi oredard helsaild cont £ebtr agisoribllen thi exploit the
lregard%.it i.,s.in fact possible to exploit the
relg et TR nilg iAg nfgm heeHed Tkt oANPRdeXt i FOt Gheneslectron
den&iegtron density ne: 71 = (1 - ne/n~) 1/2, where n
represents a critical electron
N = (1 - ne/n.)Y?, where n represents a critical electron

density value beyond which the beams are no longer able to
pass, since this value of n, is reiated to the wavelength of
the beams concerned).

Returning to the method of implementation illustrated in

figure 2, the control region 212 i1s therefore located in. the

. chamber 21, and this contrel region is thus in the plasma

associated with the source 211.

Control of the electron density distribution in the
control region allows one to influence the trajectories of the
different beams of the initial radiation, according to the
wavelength of these beams. This is illustrated in figure 2,
which shows two general trajectories of two types of beam:

_ - beams of a first wavelength Al. These beams have the
trajectory R1.

- beams of a sgecond wavelength l2, which is shorter
than the first wavelength Al. These beams have the

trajectory R2.
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‘the Dea®sy | §rown

density val ue beyond which the beans are no | onger
able to pass, since this vaJue of nc is related to
the wavel ength of the beans concerned). Returning to
the method of inplementation illustrated in 20 figure
2, the control region 212 is therefore |located in, the
chanber 21, and this control region is thus in the
pl asma . associ ated with the source 211. Control of the
ol 2t 1 e deRet ¥ T8RS tAGa o ehetheormventieg gfich is
1118w ene fa infl Ceei@@ti%ﬁje§F%rﬁ% (ﬁdfggi B%%lon is
di fferent beans’ of e Initi accordi ing to '
estﬁh@l#ﬁmﬂ@ emgthtbé tdmnmaxmeaEEglﬁhJSsushlIdh&ﬂ:rahed ¢Dectron
4 fi.qur ch shows two, general trajectories of two
enﬁﬂggé &F bgﬁﬁﬁterbeﬁﬁs df AFFIRFE wlEengt hRALarhekpitial
radhednbnhavg ddien trigje iy i - 1§0 Pﬁ@nga?é ﬁe&f&ﬁngnltlal
wavel ength k2, which is shorter an the first
radmaﬁépéngthXﬂonTﬁese beans have the trajectory R2. 11
€. ferred app ication.of the invention which is
|IFh§tra g&aﬁeﬁgl HeF@QﬁPgﬁOBeﬁ@F?§lﬁPsﬁFF%ut?%ﬁr?%ponds

in eatablisshed imidihe Qonttf@t}{@gé:@fb%j%ﬁﬁ that Aha&ote that in
el ectron__density is greater at a distance froma

the nc@issh iLhalvpPhrated adiexs ontler §§|amhelr| e t hepi¢aliy én the

e el VAR onoB EbeE) R M Ak dhpdion 1o

ifan initial I 'on emSS|on

emitned herithsea ofiolreguire Ress 0 alkdie syinmatghtal i @8 sAridateon of
that in the gase illustrated here, the chanber is
lﬁﬁﬁﬁ)%hape of a round cylinder, and

t hgle t Renisighirak 1Ladi (gf | QB Sel@é%f‘c#r?dd%hggtg & Aution
| ess axi-synmmetrical distribution e beans,
desxr&iwmhlthesAcaﬂhelsonilgﬂtaatem &f agiwened teictaldy in figure

B A et s cace 15
_ In this figure, it can be seen that the electron density
value is greater at the edges of the chamber (distanced from
line A) than in the middle of this chémber (close to line A).

It can also be seen that the three electron density
curves that are shown diverge in the peripheral region of the
chamber. We will come back to this aspect.

It will Dbe seen that such an electron density
distribution is opposite to the electron density distribution
that can normally be observed in the chamber of a radiation
source.

In the case of a chamber of known type, in fact one
generally observes a higher density at the centre of the
chamber.

The density configuration shown in figﬁre 3 is therefore

specific, and it is created by design for the application of

the invention described here. In order to create such an

electron density distribution in the control region, energy is
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15 3, which shows electron density curves. In this
figure, it can be seen that %Pe el ectron density
value is greater at the edges of the chanber
(distanced from line A) than in the mddle of this
chanmber (close to line A). It can also be seen that
the three electron density 20 curves that are shown
di verge in the peripheral region of the chanber. W

InigFiet ot bdde B3 asmas ofspde .chambir R1lbelosen thisatsaid line

2. such an electron density distribution is opposite to

the el ectron density distribution that can normally

be Tdiserivgaiti of henehgyrbeanotbea affdicAleidon £35 SR&MEE, by a
beér'tEe case of a chanber of known type, in fact one

gen8ral FYC00E@VeSTa RYgher 1RaRy t Peam t réleeeke@ omto the
corith®1 ara Sl cQaki i, oy wn in

figure 3 is t%gggfgﬁg é%%ssggg%ggééﬁggguﬁ$q%3 created

by T@ési gmpudr eheenppbicats onl bistitdted ndbayiammatically by
arr %SCﬁib here. In,order.to,create such an el ectron

ensity i stFi Bii§Dn On +ABLEBNtT R PLBFBA, Hhertdye i sontrol

regidni npeehgdliinéont he plasma of the chamber 21 al ong

the said line A This input of energy can be

ef FEEPEd, L9 ortd@nplr@utby of tsewmcof, eliect wems ppsbybae to

b ' ed knto th contraol regio | on

s e L e P RER S B R or ety PE Chambes
conthinstgatkd gilaghanmeiheabhyd by erali hOW Ebelihg Sspts@d along
hel O, lONise the plasma in_the control region, along
the | gpiexalp idgrecs 1om sdrhpnedofbendiyy, skidwamegdssi biritial

radifcidd &siabid.sh g electric voltage at the termnals

of the chanber containing the plasma, the said

t efxgurd s3 beii agrapaseiical bpg repliesganer alicti reciniomls 2121
andﬂf%%f?d by the said nmedian initial radiation em ssion

It is thus possible to create an electron density
distribution of the type of those shown in figure 3.

Note that such a distribution can be obtained by starting
from a density distribution of known type, 1in which the
density is higher at the centre of the chamber.

The input of energy and the ionisation associated with it
ig' in fact wused in this case to ‘“invert” the density
configuration, and to obtain a higher density close to the
peripheral walls of the chamber.

Figure 3 shows three density distribution curves as

‘mentioned.

These three curves are more or less coincident in the
central region of the chamber (close to line A), but have
different values of density close to the walls of the chamber.

These three curves correspond to successive étates of the
electron density distribution; when ionisation of the central

zone of the control region has been effected.
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Figure 3 diagrammatically represents such term nals
2121 15 and 2122. It is thus, possible to create an
el ectron density distribution of the type of those
shown in figure 3. Note that such a distribution can
be obtained by starting froma density distribution
of known type, in which the 20 density is higher at

‘the centre of, the chapber. The input of energy and the
%’rt a{%‘%ne&gs i afBA Widh 1e015abi9Rf a¢e G484 i t flgctron

io
derAise t Qhilchvert” Siy; nfig i -

obf%g?n a hi gher d%%%%pcl%ﬁggeﬁg %Eeur’r}géer ?{ﬁ%‘é‘?ﬁ%‘{?@ IO;': the
corgfralhgagiamber. 25 Figure 3 shows three density

di gteri l%&églcurves g% neEEioned These three curves

ar & ore st Tes i M leALLPKSt hBe PAEra oPsed to
devilepghaities dod Disfidad dldmeyA)l Wen hav@ndi{dtetated, and

val yes of density close to the walls of the chanber.
theyyaties ©ft e delisv 6y edldespont tncseesesat vehst pertphery .

e lectyo L ty-distribution, when ionisation .

n g%u%%et%gngg ﬁ 8%%%£§%f%%ﬁgégsﬁ?rgFeFSBFoﬁnhégxﬁ%énquantlty
at ehleegtead phb3yAbft theenthpibeatGhi 1an HaeRl satdie® fiddoaus

an electron density which is already higher at the :

thepdntsaa) oratise of oiis Fegier. 99 mebwevEingdfe layer of

waliheBaghh m@yté¥h§déﬁy$¥éPQ§fi eh?%%a%?n 5 devel op

this configuration t hen cone accentuated, and
t hBh ¥l vel oing heeat®nsico yami ddd bigiadrmali neeas e fAte i rons at

periphery. | ct the high-density el ectrons present
the; ﬁ)eéfrigile%é’ua?#i {:66 Eﬁ“aml?@rpervi’ ySotlt héughifperincreases
the Weldchaye dedendency dipcayse  the internal walls of

this chanber to nelt, single layer of 10 wall coating

byF 53 ¢ee e2| @pmcidfiomdllly coepierpntEhis wehtlowg 2Zadshtoh is

. Bt [ t .of el ect t, th i.ph f
pos {RLAA PNtk HoML 0Tl SELETS, 1 Lhe BT WIS Fectony
R2. '

This window corresponds to a resource for recovery of
beams of a desired wavelength, from amongst the beams of the
initial radiation.

It has been seen that the different beams emitted by the
initial radiation RO were deflected in a different wmanner, by
the electron density distribution which existed in the control
region, according to their wavelength.

This selective deflection causes the beams associated -
with a given wavelength to converge toward a specific point on
line A - which we will call the “focal point”.

The position of the focal point on line A {a position
that can be defined by a curvilinear abscissa of a marker
linked to the said line A) therefore depends on the wavelength
associated with this focal point.

Figure 2 shows focal points FI and F2 associaﬁed

respectively with the beams of trajectories R1 and R2.
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the electron density in this area. Figure 2

specifically represents a window 222 which is 15

positioned at the focal point of the beans on the

trajectory R2. 20 This wi ndow corresponds to a

resource for recovery of beans of a desired

wavel ength, from anongst the beans of the initia

ra '%tion. [t %f beenbseen that the different beans

enitred BPThe 4 T i BRUF aBPSEFHPS0 dler EOGRY | BeiRd Fa. The
fungtdichf esent hABNREMAY idheel enskkLy

di stribution which éﬁ?s%%dgfnEﬁﬁgﬁggﬁ?rgﬁb%eéFgﬁi the beams

arrzydpgdphg liset Reimonsawel degish atTHosadepethtve2 (that is the
he beans associated 25 with a

beadefgﬁgtion ﬁauses _ . i
OFvET WERETEREHR t d2comrerigels odadd wispewi f42@ poigiudes an
opeffingl bB8gAR 1 BRI ¢ ' I ;focal. point". The
peporsllgt.i on of %he ?gcig?eg%%%}?fgnéﬁ%ge% O(na plo S 1 on
t hdhiganibdodethned chysaicutwksl kneadvahssgssas ofedource for

ker linked to the said_|ine_ A) therefore depends
reconéjfﬁ%g Yenbth tbﬁ?masss%jéi & eteagnas t npeelergrh. It thus

imppovas. £ otFLr Zoshavs fagal ot s Kl - 2Rg Fﬂy the initial
associ ated respectively with the beans of
radigtaj@etories RL and R2. 14 The window 222 is thus
posjti d focal point F2... The function of this .
mf%%o&?ﬁ% tgggrlol td”%a§?s§ﬁpgétﬂé°b &FP@@Wﬁg p any
desirewe posdtLonr chessmat £ ocabcPpriig Fo (that WardiR®gth that
beans of wavelength .2. To this end, w ndow 222

OneiWﬁﬂQﬁ%éxhﬁ§Q§%R%ﬂing 2220 which is preferably

S SRS, T O IR DS SIS AES e beans
of af dediesid edawalehnendt h(ott dthugesifed Oy flidigtakl ONto be
exac f, the beans _emtted by the initial radiation. 10 In

Hi SN, TS S5hddi Bite ofd IRAGBEWRAEBSE - i n any

And in the case of the invention, one is not exposging a
filtration‘resource, such as a multi-layer mirror, to debris
that is liable to damage it.

In the case of the invention, the fact that the desired
beams are recovered at a specific point toward which they were
deflected already allows a large part of any debris emitted by
the source 21 to be avoided.

Implementation of recovery resources such as a window
allows the guantity of debris to be reduced still further.

The result is that at the end of this filtration, there
is no debris at all - or very little in any case.

Note that downstream of the focal ﬁoint of the beams that
need to be recovered, it is possible to create resources for
optical conditioning of the beam formed by these filtered
beams.

In particular, this optical conditioning can be a

collimation and/or a focussing process.
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~desired position on line A according to the

wavel ength that one wished t-0 isolate. It can

therefore be seen that the invention allows beans of

a desired wavel ength (or at desired wavel engths, to be

15 exact) to be isolated in an efficient nmanner. And

in the case of the invention, one is not exposing a
filtration resource, such as a multi-layer mrror, _to
debrtSs TTHACTEE 1RS5 30 HapeRfeTq . Pe nSehe agechiy toward

a thendgpegity ekt he fact that the desired 20 beans are

recovered at a specific point toward which they were
defltectdadse endysabl ewsca diaege pdret wdcamyratbbbésn toward

1.t . .the_source 21 to be avoi ded.
adcﬁ?p ogl%gn& tlitgﬁlgfg FEEQVEFG t eSSt as a wi ndow
al lsod tatRliquamnkilt \fiaftdehl $d@ubecedusedi Stidde a multi-
further. 25 The result is that at the end of this .
layen t mnsy, thére ihore debrich atcemstitwre verlel i fileering
i . t t . downstream of the focal point
re%%ﬁf%%% A3 a%%a?ngag %S¥EF tf .

the beans nee eEFecovered, it is
- poShebleyeascogatstidhe sounaas fieferoptiadr congdi déoNgmed (in
of the beamforned by these filtered 30 beans. In _
compeptFiaParand hitdightices) ceadi thani tdiecamipsoy selectively
[ hon diQr f s I . The .
e r Cd bsam Sea Ehererort o BTt | [esadips to =
congitiohogkapiny nesk.tHd iBragigsocpadstbbe,towHickctlihies the

ecovered beamtoward additional filtering resqurces,,
ref L gCRLVHEY| Pod the SHOH i | bha wiVEL 8RERE Pés dilfetncident
beag@n.include a nmulti- layer mrror |ike those which

constitute the filtering resources that are known

cut?ehbiy. v@heanhyepssvetasufhlaemihgi reapercasr rore arsed in
serf€8: IPRE HLLounEDARLE ' 00 ARLACEEHISERLeRR, Wiict ersorms
a selective deflection of beams and their recovery, provides

Pprotection for the resource furthest downstream (the multi-

layer mirror) from the debris emitted by the source.

Note finally that it is possible to implement thé
invention in a device that includes a multiplicity of sources
of initial radiation, each associated with resources that can
be used to control a distribution of the refraction index in
an associated control region.

This mode of implementation isg illustrated
diagrammatically in figure 4.

In this figure, a multiplicity of chambers 21i which are
similar to the chamber 21 already described, direct their
respective radiation along respective median lines Ai, which
converge toward a central optic 23.

The ceﬁtral optic can thus reqeivé the beams emitted by

one or more chambers 21i, according to the chambers that are

active,.




10

10 reflects only the beans of a given wavel ength
(according to a condition k as the Bragg
condition, which links the Teflectivity of the mrror
to the wavel ength of the incident beans). In this
variant, several filtering resources are used in 15
series The resource that is furthest upstream which

iRF sel ect |ve defl ecti on of beans _and their
rec e?@ngFBG?d LWEESt 't oRPFSF ﬁﬁ% pedogrel chamber is
adjunddiest cdownsdream (the Mutddrads nPH: ]hna(% r o%{rggength

debris emtted by the source. hbte

as%ﬂﬁ%ﬁﬁﬂda%kih|ﬁ@0®n@ntlwhechaabenvent|on |n a deV|ce
of sources initia

th [ |ICJty
ra atlon eachtgg éf 1 tRe ré?ﬁﬁ#%e@e?%%tC@hndlggerent

wamﬂ@hgﬁhsﬂ;or&dﬂﬁlﬂn st rdpﬂféﬁh@fcﬂaﬁ%éﬁ:j r %‘3 o0-idexe the
in an associated control region. This node of
oPtigpl2énent ation is 25 dlagrannatlcally in figure 4.

il hust ed this fi ure, ltiplicity of ch

21F%mh%§ a?%983|§§1ar Fblfhe haﬁ%eﬁﬂg%aalpeaﬁﬁglrecg the
recdéved bedmsdicoeat-dt Baer extespeet | ¥adr agkatF O at ®R-d other

respective median lines A, which converge toward a
oPtigh rQrogﬁ?ﬁéngsre§9u?ﬁéscéﬁﬁﬁﬁ asptd cl kdwarapdy mask) for
exaﬁ%ESLVe the beans emtted by one or nore chanbers

i, according to the chanbers that are active. 16

The di stance between the optic 23 and each chanber is

adjusted to select the radiation filtering wavel ength

associated with each active chanber. It is also thus

possi bl e to cause beans of different 5 wavel engths,

comng fromdifferent chanbers, to arrive at the

optic 23. In any case, the optic 23 is able to

redirect the




~

10

15

- 20

25

30

recei ved beans toward the exterior, and therefore
toward other optical procegf}ng resources (such as a
l'ithography mask) for 10 exanple. 17 CLAIMS 1. A
process for the generation, in a given direction of
em ssion, of radiation in a desired range of
wavel engths, 5 where the said process includes: the
production of initial radiation by a radiation source
whose wavel engt hs i ncl ude 448M8ai d desired range,
filtering of the said initial radiation, so as to
substantially elimnate the beans of the initia
radi-at i an prirashosonatikerginkras iout siide 4 hgisaehddirection
haracterised in that the said

' desi red range,
of [N 8 EﬁfgéeFéanwni Rt RIS BeRIRt PEI Wayelengths,

whe@kSthebdkiANpebcblg GRELAGLLON index of the beams in
a control region that is traversed by the initia
radi ati bhe goagkidtocgel et iuttyatlefhddtttiba gans okdiation
the initial radjation according to. their
soude. BRgtnvedrichatpetBolics h’g_‘%e%ﬁl’sd S TR iTEwe:
wavel engidteZind RIrOCERs 8asAr Al it:0 tPLaPLELSd Ndo as to
claim _characterised in that the said controlled
subgtant i pliy o loMmitmias 0 thef reaamon ofndelxe ofintite Beamsdiation

o S2FBLLY orp Lo hef rasionofndese ofi i
wbob? PR SRR T Lot s VB O TR ocess

acdmthatgetsddiei pr engdi nYeClsRii@ fiQha=aGlel isekifected by

. thé the said control region is located ina 25 .
INEIpANGHNT 42 ROBFERédedaddstaiRytiont I priea otk Figh @l arm index
of €haracdsrd sed | e .sai-d. pl t al.nj e

° said cﬁét' rgﬁlg rg]egitjgﬁ&lrtgﬁi tlss%]f%lgoﬁﬁgl@ng%ni g&%ir%‘%%%epy the
initigslocradbat 180, webh dashetsasdl cadiwdipndetlece. the Adeams of

rocess.according to one of the twq precedin cl ai s,
g gﬁnggh, and to

the CHETERE: 1 A Phaf CEPECH P CRerIHhF CHAYP

recover the beams of a desired wavelength.

2. A  process according to the preceding claim,
characterised in that the said controlled distribution of the
refraction index of the beams is obtained by controlling the

electron density distribution in the said control region.

3. A  process according to the preceding claim,
characterised in that the said control region is located in a

plasma.

4, A process according to the preceding claim,

characterised in that the said plasma containing the said

control region is itself contained in a chamber associated

with the said radiation source.

5. A process according to one of the two prededing

claims, characterised in that electron density control is
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18 effected so as to obtain an el ectron density which

is greater at a distance frgma nmedian initia

radi ation emission line than it is on the said nedian

initial radiation emssion line. 5 6. A process

according to the preceding claim characterised in

that the said nedian initial radiation em ssion Iine
|n| radlailon I|n and the,

t
ot 1A 150 onbh81nr B0uEbEoRyR Sy Wi gl b oreater

atS@UHQ%twth F O €2 Oleli®SA AMitIYTMBIIiGRion emission line
distribution around 10 the said straight initia
thamditatisoRn ithe, spidAmphdeessnicbor diadfatlathenission line.
preceding claim characterised in that, in order to
obtain the said electron density distribution an
~input ok energyess applbedihg the 15tpaid }_:fﬂe&?ef@ﬁr@ onglaim,
t he sai d nedlan emission line of the initia
charagitarisrd gina SPeEesshgccopéfingmediahe préeéal ngradiation

eml%EQbﬁlljﬁﬂgrﬁg r'§§¥5 thﬂﬁr%@$%395$1é998£ angnegg%i the

is effected 0 1onisation asnma al ong
saidai dniethan weissiiom | iime pDédﬁ&Eﬁthﬁl aMeradaaﬂ|0ﬁad1atlon'
cess accordlngsto t he precedi

9. A |
sougfigy HEEBr FaBALEn OFhAEoSt 8% 8T FURTSTHECAR) &1 § b st i o, around

thet Bid25c £91 §RW DQ; OPLT atd PNS @€ 11eQuI red: .
establishment of an electric voltage at the termnals

of the chanber containing the plasm, the said

Lepm nal s Eﬁ%¥%ﬁ daggd?%% ordln g?éhﬂgngége%%dﬁpﬁe(ﬁlalm’

: generally
chateténiddedl in3GHAad aiﬂ1°6rdé?D'tbCQ:§Ht§HhrPf tB8 @38KJYelectron
beamto the said nedian initial radiati on enission
dengifyg digtrdbukiprocess Aspukdiodg ercedie 6F t3eplied to the

said r@%%%k@t %fcln‘?% e %QE& %é(?fél’? q‘ﬂ:l! & itol}latl inLen oof.r q:er{e tl%it ial
radiation.

8. A process according to the preceding claim,
characterised in that the said input of energy is effected by
ionisation of the plasma along the said median emission line

of the initial radiation.

9. A process according to the preceding claim,

characterised in that, to effect the said ionisation, the

following operations are required:

- establishment of an electric voltage at the
terminals of the chamber containing the plasma, the said
terminals being spaced according to the direction generally
defined by the said median emission line of the initial

radiation,

- application of an energy beam to the said median

initial radiation emission line.
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desi red wavel ength, there is at |east one w ndow
downstream of the said contrpl region to selectively
pass beans in the desired wavel ength range. 11. A
process according to the preceding claim
characterised in that each window is positioned on the
said nedian initial radiation emssion line, with a
curvilinear 10 abscissa.corresponding to the place of
e

i ntdrselt RFPEST RECTS D dehsOnn PhetdesPregeding claims,
cha¥a¥elkenglh Fﬁ@g%h%',chiﬂveroﬁd%gf | ggt %gc%gg;é%% St%égms of a

medi an initial radiation em Ssion
despredevevadengting therenésohtt heaprteoadi ngndbai @Bynstream of
characterised jn_that the said desired range of

Ehe vt Endt BTl FEF/PPNI 1Ot RElSREMEdY (82990 heqms 180 the

desﬁr@ﬁoﬁaﬁéléﬁgﬁhdkaﬁgé9 the preceding claim 20
characterised in that the said desired range of
wavel engths falls within the EUV spectrum 14. A

deyj ce for e. generation.of radiati in a desired .
ra%%é o% mé%%?%%ﬁihs?CFﬁrglﬁgvegxﬂirgg?ioﬁrgFegégg claim,

chaeatssrpsedwWier ecidte satH devides i1K! yoest ishapubsetdk . said
jnitial radiation whose wavel engths include the sa

medifll gy tigHge Fafi pEPRNEHEG It ed 16E. t el tdni @ i quavidlinear
Lat i o ,sub nt l-i M nat.e the bea
abs%%d%%i t%re%%nﬁgpat?%nﬁj oséﬂméa%eﬁgng |]§Seou lsolndeg% the

said hebsand dési r ¢éther angeiredar achenissedh n riamae t R@isdl d were
iinclude the neans to introduce a

filtering resources e ntro .
Aef185HTD| M Hi S0 baet&n AdLathe Jefngdt | BAG Herd ofemiss ion
l1ind he beans in a control region that is 20 traversed by

the initial radiation, so as to selectively deflect

the beans of the initial radiation according to their

elength, and to recover the bea of a desired
wavel e%t%{focess accorc?lng to one rc‘& tfh_e preced?.ng claims,
characterised in that the said desired range of wavelengths

falls within the interval [0-100 nm].

13. A process according to the preceding claim,
characterised in that the said desired range of wavelengths

falls within the EUV spectrum.

14. A device for the generation of radiation in a
desired range of wavelengths, in a given direction of
emission, where the said device includes:

- a source of initial radiation whose wavelengths
include the said desired range,

- filtering resources of the said initial radiation,
so as to substantially eliminate the beamé of initial
radiation whose wavelength is outside the said desired range,

characterised in that the said filtering resources

include the means to introduce a controlled distribution of

the refraction index of the beams in a control region that is
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5 15. A device according to the preceding claim

characterised in that the sapd neans to introduce a

controlled distribution of the refraction index

i ncludes resources to control the electron density

distribution in the said control region. 10 16. A

devi ce according to the preceding claim

characterised in that, the said control region is .
traygisrdd PR atdh% iads F3ALAL{RD cePAc T diffg Eelemeively
defpeeeedhrg HdadigMor oha act ariSed-dd 4hadn thecS@ithg to their

plasma containing the said control region is itself
wavedrparhedand hochendesr agvodierret ofvia Meatigeshiwdvelength.

radi ati on source. 20 18. A device according to one of

the two preceding clainms, characterised in that the

sal¥. resourdgesided cegtbelinghe €bectun demskbbMing claim,

di stribution are capable of achieving an el ectron
chagapkerySaRi ¢R FhBalreae eraitd wmeaist bacentromuee nediamtrolled

AL adjat | 18S] ine than it Jis.on the said

aistELbuelod 30T 1B SR ehnigRo el o oRo8RtEs co
conigew]l cehacetrdingnt dehbétpr @dediripuetianmin the said control

characterised in that the said nedian initia
T®9}%Yi ation enission line is a straight initial

radiation line, and the 30 said resources to contro

the electron density distribution are capable of

adli-eviing alevdlcect rancdehsigy ttrat ithenorprecedimss claim,

Xi.-symefrical. around the. said straight initial ,
chasiEeRineT |1 st P ReidyFOREAeLoFAPRER 65 fEcated in a
plagueceding claim characterised in that the said

resources to control the electron density
di stribution include resources for injecting 5 energy

int-o the said,plas 0 the, said dian_initial ,
radi ation eni§5|onq$#§éfé¥hg £e™ “ehe preceding  claim,
characterised in that the said plasma containing the said
control region is itself contained in a chamber associated

with the said radiation source.

18. A device according to one of the two preceding
claims, characterised iﬁ that the said resources to control
the electron density distribution are capable'of achieving an
electron density which is greater at a distance from a median

initial radiation emission line than it is on the sgaid median

. initial radiation emission line.

135. A device according to the ©preceding «claim,
characterised in that the said median initial radiation
emission line is a straight initial radiation line, and the
said resources to control the electron density distribution
are capable of achieving an electron density that is more or

less axi-symmetrical around the said ‘straight initial

radiation line.
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21. A device according to the preceding claim

characterised in that the sad resources for injecting

energy 10 includes resources for ionisation of the

plasma along the said nedian initial radiation

em ssion line. 22. A device according to the preceding

claim characterised in that the said resources for

i njecting energy 15 includes resources to: establish

an electric voltage at the termnals of the chanber

cori ning theipkasnBecdh@isal deber iiwadl S BRIGing  claim,

spaced in the general direction defined by the said
chapifiterises tiial thotat tba emddi oresdureps20to apphyrah the

- ' ian initia radi ati on gmssion

1A AR SRS Ml B R £ “hSEeting
eneprpcednhg tHedi BBidChallaaiLr k366gi Rhehataide @eMizee initial

i.ncl.udes, downstream 25 of the said control region, at
radialdPn, fIiGPARBW.EBSsel ectivel y pass beanms in the

desi red wavel ength range. 24. A device according to

the preceding claim characterised in that each

wi Adlow Rs padsvidcenechauordimgsai o 30 tiedi apreseial claim,

radiation.enmission line, with a curvilinear abscissa
chag LBl nG T I s b IR SEC i (O RS energy
inc3abiédsbeaBsutBet hesdesi | r U

22 deflected with thgbggig%%ﬁi%g%% t@%ﬁ%ﬁ%ﬁ&% sald
medgpfssndhial | pedition eeidsieomddaedi ng to one of the

two preceding 5 clainms, characterised in that the

devi ce includes an additional nmulti-layer filtration

M2IIOr An aRSAUAti @BckrBingat | £asthaomMe W RdOVSy 261 41m,

A device according to the preceding claim 10
chaxagiact®rd st Fhathahet ke idevieseuraebufes dnjecting energy

inCIﬁﬁéérﬁéég%?Eég Jmwdul es whi ch each include a source of
Initi radi at1on ‘and

- establigh an electric voltage at the terminals of
the chamber containing the plasma, the said terminals being
spaced in the general direction defined by the said median
initial radiation emission line,

- apply an energy beam to said median initial

radiation emission line.

23. A device according to one of the nine preceding -
claims, characterised in that the device includes, downstream
of the said control region, at least one window to selectiveiy

pass beams in the desired wavelength range.

24. A device aécording to the preceding claim,
¢haracterised in that each window is positioned on the said
median initial radiation emission line, with a curvilinear
abscissa corresponding to the place of interséction. of thé

said beams in the desired wavelength range which were
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associated filtering resources, as well as an optica
resource that can be used tgzcollect the radiation
subjected to filtration, in order to re-direct it
outsi de of the device. 15 27. A device according to
the preceding claim characterised in that the said
optical resource is a nulti- layer mrror which is

deflSq Lapahlig, of i fi nali si iltrati.on_qf _the said S
eradiation.tglo %gé As %@iggm%%¥5r g oﬁ@gb?tTﬂé emission
lirfeourt een preceding clains, characterised in that the

said desired range of wavelengths falls within the

interval [0-100 nm. 25 29. A device according to the
pr egedi s [ inth t sai d .
0 L8t | SPERRNLELISA B B PR sl preceoing

desired range of wave S W

clagpect r unhaBactéri sedogriaphytlteyi cehkhatddwnaddidesn@ludes an
neration . 30 device cording to one of the sixteen

addgfégggﬁndm%}%}hﬂgyer f?itratiog mirror in association with

at least some windows.

26. A device according to the preceding claim,
characterised in that the device includes a multiplicity of
modules which each include a source of initial radiation and
associated filtering resources, as well as an optical resource
that can be used to collect the radiation subjected to

fiitration, in order to re?direct it outside of the device.

27. A device according to the preceding claim,
characterised in that the said optical resource is a multi-
layer mirror which is also capable of finalising filtration of

the said radiation.

28. A device according to one of the fourteen preceding
claims, characterised in that the said desired range of

wavelengths falls within the interval [0-100 nm].

‘29, A device according to " the preceding claim,
characterised in that the said desired range of wavelengths

falls within the EUV spectrum.

30. A lithecgraphy device that includes a generation

device according to one of the sixteen preceding c¢laims.




