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The present inyention relates to a nozzlhe assenbl y g‘ls)yl g/lég?% wy
a substrate. many ?Mel ds of application, espeC|

wafers and maskls during the treatnment of a substrate |t i S necessary to
deposit a |l ay of liquid such as a devel oper for exanple, on. the wafer

or the mask, In the pagt,,bRiaShas RESLIGARE 11451dNG sauBiAg € nozzl e w nch.
was directed towards the substrate an —or scanned over the nask
or the wafer in raster-like manner in order to we,, the entire surface of
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use of several nutually adjacent nozzles which were directed towards the

surface of the substrate and wetted the entire substrate in the course of
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t hat theewmepmohcewsfepomﬁemskl s reached - i.e. that here is a uniform
degree of devel opnent - over each sub-area of the surface of the substrate
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t he processc{) resse}iE at .a <iOéagegeous a rate as possible. In order to

ensure t RAFeq 8 TPIG SRR 13 RS ¥SRkor sl y as possi bl e when

applying it through a single nozzl e, the nozzle should have a very high
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In order to ensure that the liquid is applied as simultaneously as possible when applying it
through a single nozzle, the nozzle should have a very high scanning speed, and a very high
flow speed for the medium should be selected since large temporal inhomogeneities in the
application of the medium would otherwise arise. However, the high speed of flow leads to a
large mechanical deposition force during the application of the medium, this being something
which should be avoided. Moreover, when using a single nozzle, a pattern corresponding to the
pattern of the nozzle develops on the surface of the substrate because the medium is not usually
applied evenly over the width of the area being supplied by the nozzle - both in regard to the
force of application and the quantity of liquid applied.

When using a plurality of mutually adjacent nozzles, the application time can be substantially
reduced as compared with a single nozzle, whereby the temporal inhomogeneity can be reduced
when the medium is applied in this manner. However, it is still necessary to use high speeds of

flow in order to enable the medium to be applied as simultaneously as possible, this thereby



when the nmediumis applied in this manner. However. it is still necessary
to use high speeds of Flowin order to enable the nediumto be applied as
si mul t aneously as possible, this thereby again resulting in a | arge
mechani cal deposition force during the application of the medium
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a substantially honmpgeneous liquid filmcan he fornmed on the guide plate,
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on the surface of the substrate. Moreover, the liquid [ilm can be applied quickly by means of a

single relative movement between the substrate and the device. Although high liquid tlow

speeds must also be used here, the component of force effective on the surface of the substrate

does not thereby increase, or at least, not substantially so. The mechanical force of application

1s substantially independent of the speed of flow through the nozzles and is essentially

determined by the flow path over the guide plate and the height of the drop between the lower

edge of the guide plate and the surface of the substrate.

In a particularly preferred embodiment of the invention, a downwardly widening gap 1s formed
between the nozzle body and the guide plate, this thereby assisting the formation of a
homogeneous hquid film on the guide plate in a direction towards the lower edge. In order to
simplify the construction of the gap, the latter is preferably formed by a flat surface of the

nozzle body and a flat surface of the guide plate which form an acute angle therebetween.
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between file nozzle body and the guide plate, this thereby assisting the
formation of a honogeneous liquid filmon the guide plate in a direction
Towards the | ower edge. In order to sinplify ti e construction of the gap,
the latter is preferably forned by a flat surface of the nozzle body and a

flai, &H&feeﬁab/&@t]e b Oldides R Rt earvmqagmt@Bm.ﬁgta,%Ht%w@&gheq xntetﬁlpet ween.

; va-?rd i snag.5 rcz 7.i/n7
I'n briageraly Whskbles- ﬂtte f‘Hé\?f‘%’eO‘t%h%@gﬁg‘éﬂ“i‘&t“d\fﬁ‘F‘|‘6G§°qﬂf-‘ﬂW6§ttFaw ng

di f f@!hti RG WeLEP5E hit@Sed t ttkae a'-nggi ie grdfc&alﬂp ette\rca:bbys;aﬂj th@JHLHeSLﬂ'tB €arf Or gat Ib on:
eneous ependence an ui Ther eby be
ach?é?/g gt dﬂ&fﬂgg\'ﬂ? Btaélfaé‘gg]ﬁ‘f Vbt SO Ci a“dg or heq X gsgoﬁnjr]esul ts can
al sd.5Be achi eved, in particular, in an angul ar range 4t between 1 and 3, or
between 1.,i'' and 15 In one embodi nent of the invention, the flat surface

of the gui de pl ate extends downwardly over The entire flat surface of the
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cl eaRletiferRivdrhge bowe Fto&qjcg!?ods)f 1tt)§‘§tcﬁ!%' desdBhe BOdqdin&m twhli pedllgak- anay
pro

ConSE R PG Reh a0 B oA e e ar e EEER GV 8%?&”‘?2'%5 e

noz Zff&tdiddythe havzjpegodi.cul ar, this thereby enables the guide plate and the
nozzl e body to be noved as a unit. Hereby, the guide plate is preferably
attached to the nozzl e body above the nozzles in order to avoid having
at t oérdertd smtpénﬁysﬁtcsonsurutmml placds vivel thowuidhelaos 2llehedmirehlydotiied af fect the
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fil H}deP{oQtV/bﬁl'lﬁOmE%ttacﬂ%hﬁﬁ@é]&pén‘f(s MREEsHa8! bdow @Rl ndz@eb@hiccatiedfahane t he

nozzI es betwe he nozzl e bod nd the guide plate. Preferably, a recess
?’8%%&’&?&% %u‘dﬁgﬁfpg‘ﬁtﬂﬂi} PI¥Si d recess having a conpl enentary shape
to that of the seal. A secure arrangerrent and adequate retention of t=ae

th t
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t he ambte Ineszleabceiyfaod thed pogsibly t\m&m@ftﬁ\hpm@a@@@w pf lhpBAWE 2P NeDBYEYD tvher eby,

en dg%tﬁ%tgkpﬁgt}oﬁ%dtwse iopkied atﬁﬂ/@%eqtozheebeme@ﬁage&ztd ®dpehowet he, outl et

IS arrangenent nts liguid fromdripping fromthe
noz zhids platrd Breferablyy a Eﬁ“éﬁd%ﬁ’rﬁﬁ‘ B%BH?‘%E‘WZ “ﬁié it ﬁF%f"g‘%t‘%ﬁt when the device

IS RELplefen@Rahatd 9Mhd: ofihe WLt A sthee EIngememfdndeafuatcnqtgmtmn Sulech bubbl es
rouL g SV ) bl ER S B 0B8R Sl GPRLTUALY and corpl e el v wet{ g
flowinto a conmon distributor |ine whi ch has a substantially |arger cross
secth|1 SCtordance with a particularly preferred embodiment of the invention, the nozzles are formed
by straight passages in the nozzle body, whereby, in terms of height, the injet ends of the
passages lie below the outlet ends thereof. This arrangement thus prevents liquid from dripping
from the nozzles and thereby producing bubbles in the liguid system when the device is not in
operation i.e. when there is no flow of liquid. Such bubbles would adversely affect the process
of continuously and completely wetting the surface of the substrate. Preferably, the inlet ends of
the nozzles flow into 2 common distributor line which has a substantially larger cross section

than the respective nozzles. A substantially uniform speed of flow through all the nozzles is

thereby ensured.

In order to prevent a build-up of thud pressure on the nozzles when the system is switched-off
which could lead to an outflow of liquid, the infet ends of the nor.zles are located at or in the

proximity of the highest point of the distributor line.
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than the respective nozzles. A substantisally uniform speed of flow throng.;
all the nozzles is thereby ensured. In order To prevent a buil d-up of

fluid pressure on the nozzles when the systemis sw tched-cuff which could

| ead to an outfl ow of quuid the inlet ends of the nozzles are | ocated at
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filled vmatWﬁYIS quﬁ@rmlhﬁﬂed)wﬁblhesld@adlhebblm@umotmhelﬂehenemFor the pur poses of
obtaining a uniformdistribution of pressure within the distributor |ine,
t he feeder Iines between the supply line and the distributor line are
pr ef er abFPr @ SHIRPse P4 CBGINdigeh umf@ﬁ@ %ﬁtlbm@nloéﬁgtsﬁﬂ pPiHebg s Lee: the ne.

I'n order réc‘deﬂﬁfck mwreaema QEIENeOMS the ARBIHUEN 11t afchBefelabBUdvdnlyishiaearvihe

gui de pI I E hﬁg lF#rface of the guide plate directed toward the
nozzl es 111“5‘? 8’?&’5{ P{}t FERFor Ay drophilic . material In order' to enable
conplete wetting of the surface of a substrate, a mechani smfor producing a

rel ative TIRErTS %Em%ﬁﬂé"ﬁo%o&%ﬁ'&m? ?&%ta[@t &t @P ﬂqﬁxﬂ%l&%ﬂﬁe g higk : a'ch at ALk grably

provi ded ani sm n&é noving the
gui de pl auréacseﬁﬁﬁzﬂmdeaﬂawdm@ltpwardttbe nmlesszup <é>lsomad¢1efash,obls@nldute so as
to providegguni form nechani cal force of application Over the

In order to enable complete wetting of the surface of a substrate, a mechanism for producing a
relative movement between the substrate and the guide plate is preferably provided. Hereby, the
mechanism preferably comprises a unit for moving the guide plate substantially paralle] to the
surface of the substrate so as to provide a uniform mechanical force of application over the
entire substrate.

In one embodiment of the invention, the mechamism is a linear-movement unit for moving the
substrate and/or the nozzle body with the guide plate. In an alternative embodiment, the nozzle
body and the guide plate are attached to a pivotal am, whereby the maximum possible pivotal
radius is selected in order to prevent the occurrence of inhomogeneities due to the pivotal

movement.
In order to ensure adequate and uniform wetting of the substrate, the guide plate is preferably

wider than the substrate. This is of particular advantage since the liquid film comprises

inhomogeneities in the boundary regions of the guide plate.
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entire substrate., In one enbodi nent of sthe invention, the nmechanismis a
i near--nmovenent unit for noving the substrate and/or the nozzle body with
the guile plate. In an alternative enbodi nent, the nozzle body and the
guide plate are attached to a pivotal am whereby the nmaxi num possi bl e
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t han t he tigubBli &ittks sublirgel S of particul ar advantage since the liquid film
conpri ses inhonogeneities in the boundary regions of the guide plate.
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fire-deterrnined zl es in particular, the outernost nozzles. For
t he purposes of producing a | or ogeneous I|qU| dIllt-mm a3. <utg,le.
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accor danpertiailt) it faearignise rinponf bawpar 0. £ulndrd3§ osbiditvadrl @0.5candRe. in the field
of wafer and mask production wherein very fine structures have to be

processed and wherein extrenely honpbgeneous process conditions nust
prevai | , The deacqd mmpesrrilage wWthdesiovidied 1§ pariioialdatable forarseiimtiketfistd off wafet he

aai d of anm%&eﬁrbmtewm}eﬁwery%Hbeﬂwegg hav@'f@@e bR SR/ wd &ﬂer ﬂe%&h?%he

dr aw ngs Therein: Fig. shows a scli er natic plan view of eV| ce
treat i ng "AHERDEP S Rrﬁ‘?sb?@éi}t?tﬂﬁ BRSITeVaNaf er s

The invention is described in more detail hereinafter with the aid of a preferred exemplary

embodiment taken in conjunction with the drawings. Therein:

Fig. 1 shows a schematic plan view of a device for treating masks in the production of wafers

which comprises a nozzle assembly in accordance with the present invention;
Fig. 2 aschematic front view of a nozzle body in accordance with the present invention;
Fig. 3 aschematic sectional view through the nozzle body in uccordance with Fig. 2;
Fig. 4 aschematic side view of a nozzle assembly in accordance with the present invention;

Fig. 5 aschematic partial sectional view through a nozzle assembly in accordance with the

present invention;
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whi ch conprises a nozzle assenbly in acgordance with the present invention,
Fir. 2 a schematic front vi of a n02zle body in accordance wth the present
invention; Fig. 3 a schematic sectional view through the nozzle body in
accordance with Fig. 2; Fig. 4 a schematic side view of a nozzle assenbly
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Furthermore, a nozzle assembly 22 in accordance with the invention can be perceived in Fig. 1,

this assembly being arranged partly above the mask 2 in the illustration of Fig. 1.

The nozzle assembly 22 consists of an inlet line 24, a nozzle body 26 and a deflector or guide
plate 28 which is not visible in Fig. 1 but ¢an best be seen in Fig. 4.

The inlet Jine 24 incorporates a tubing section 30 which extends substantially perpendicularly
relative to the plane of the drawing of Fig. 1 and is connected 1o a swivelling mechanism in an
appropriate manner for the purposes of pivoting the inlet line 24 about a pivotal axis extending
perpendicularly to the plane of the drawing in the vicinity of the section 30. Furthermore, the
inlet line 24 includes a section which forms an extension arm 32 that extends substantially in the
plane of the drawing in accordance with Fig. 1. The nozzle body 26 is mounted on the free end
of the extension arm 32 in an appropriate manner. The nozzle body 26 is formed by a straight
clongated body which extends at an angle with respect to the main direction of extent of the
extension arm 32. Due 1o the fact that the inlet line 24 is pivotal in the vicinity of the section 30,

the nozzle body 26 can be pivoted from a region within which it is not arranged above the mask
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The inlet line 24 incorporates a tubing7section 30 which extends
substantially perpendicularly relative to the plane of the draawin of Fig.
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body 26. bdl@0noZsicddyIGundtde ploganected to a distributor line 38 which
extends perpendicularly relative to the nozzles 36 and is forned by a
straight blind bore 40 in the nozzle body 26, The blind bore 40 extends

i nt o t heAlmoagvedy,bodyor2 60 towdalshextendcirhgetelyfthroapintle ﬁozdabbdeG amd he I i ne

24. Th f gp! 8 |
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reduce t Rgzzles can be effected from one side in the case of the blind bore or from both sides in the casc
of a through-bore in order to obtain a more symmetrical arrangement.

Furthermore, a supply line 44 is provided in the nozzle body 20, this line being formed by an
appropriate blind bore 46. Although this is not perceptible in I1g. 3, the supply line 44 is, in
terms of height, below the distributor linc 38. Moreover, the nozzles 36 are connected to the
distributor line at or in the proxmmity of the highest point thercof. Furthermore, in the case of a
normal alignment of the nozzle body 26, the nozzles 36 rise with respect to the horizontal, i.e.
they have an inlet end 50 which communicates with the distributor line 38 and lies at a lower
level relative to the outlel end 51 thereof. These characteristics of the geometrical arrangement
of the supply line 44, the distributor line 38 and the nozzles 36 are also basically apparent from
the schematic side view in accordance with Fig. 4 or the schematic partial sectional view in

accordance with Fig. S.
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nunber of nozzles 36 supplied with the Igi quid. Such a decrease in the
nunber of operable. nozzles can be effected fromone side in the case of
~the blind bore or fromboth sides in the case of a through-bore in order
to obtain a, nore symetrical arrangenent. Furthernore, a supply line 44 is
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supply line 44 and consequentially wGin the distributor line J9, 1t7. th
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t he gui de® pI a ody 26. As can best be perceived from
Fig. 4, the guide plate 28 conprises a trapezoi dal base plate 60 whose

| onger shéle bﬁ%%ﬁ @U"@&Hpﬁé&@a '&%&dneb&‘é’@?’ w%ﬁ:h J/Ztk%dl E&g&-fdxc’iﬂlﬂﬁ ﬂc&tlpé‘{ct th¥

provi ded a, | ayer E} Ic_material ayer ext ends
beyond t HET Bdgsand eﬁ%ﬁﬂmﬁlécu 36;5%0@590@59“6@“%“%%1?311 wtéfisah&mnééi&éﬂ& The

base bodyerffle ommhé S€&1dAy Q80 h: et 63 SRendbiicbugxhepsts cer prndizeldbady by
relative a1|1d a ccgrpcspondmg bore 69 in the nozzle body 26 and is screwed into the ball nut 66. The
guide plate 28 is held on the nozzle body 26 thereby. The guide plate 28 is hereby pivotal about
the ball nut 66 to a small extent. The degree to which pivotal movement can occur is basically
limited by the play of the bolt 68 in the through-bore in the basc body 60. The degree of pivotal
movement s adjusted by means of a set screw 70 within the nozzle body 26. Naturally.
although only one fixing bolt 68 and one set screw 70 are illusicated in Fig. 4, a plurality of

fixing bolts and/or set screws can be provided over the whole width of the guide plate 28.

As can be seen in Fig. 4, the fixing boits 68 and set screws 70 are located above the nozzles 36
and above the hydrophobic layer 62. The hydrophobic layer 62 extends downwardly {rom the
through-bore in the base body 60, but naturally, it could also extend above the through-bore. A
dove tail groove 72 for accommodating a round sealing element 74 is provided in the nozzle
body 26. The dove tail groove 72 is provided in a surface of the nozzle body 26 facing towards
the guide plate 28 and, in terms of height, is Jocated between the nozzles 36 and the bores for

accommodating the fixing bolts 68. The round sealing element accommodated in the dove tail
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mai n sides and has a sem circular recess for acconmodating a ball nut 66 at
the mad thereof renote fromthe nozzle body 26, A bolt Eft extends through
the bore 65 in the nozzle body 60 and a correspondi ng bore 69 in the
nozzl e body 16 and is screwed into the ball nut 66, The guide plate 28 is
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fiat wall together W th the guide plate 28 and particularly with the
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hydropho er I'n or to prevent t ui at was orrre
t her ebet méws 1B bea Mgl dverlip, offthe faﬁtethp olelhgeugrnozzles 36 in the

nozzle body 26 only has one neighbouring nozzle in each case. The width of the homogeneous
central region 86 of the liquid film 84 corresponds to at least the width of the mask which is to
be wetted in order to ensure homogeneous coating thereof. This can be achieved by virtue of
the guide plate 28 having a greater width than the mask which is to be coated and by virtue of
the spacing between the outer nozzles 36 in the nozzle body 26 being greater than the width of
the mask. If, as in the device illustrated in Fig. 1, the nozzle assembly 22 1s pivoted over the
mask 2, the length of the homogeneous central region must naiurally be such as to correspond to
at least the maximum covering of the mask 2, this being achievable by means of an appropriate

length of the guide plate and an appropriate spacing between the outer nozzles.

The employment of the nozzle assembly in accordance with the invention will be described in

more detail hereinafter with the aid of the Figures.
Firstly, the nozzle assembly 22 is moved out of the range of vertical movement of the seating

mechanism 15. Subsequently, the seating mechanism 15 1s raised vertically. A mask requiring

processing 2 is seated on the seating elements 17 of the seating mechanism 15 by a not
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Fig. 6 shows a scharnatic view of the gude plate 28 and a liquid 1'ihsi.
34 running off it. "he nozzle body 26 is not perceptible in this view
because it basically lies behind the guide plate 28. The width of the
gui de plate 28 and the nozzle body |ocated behind ii is greater than the
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nozzl e bg}fy w\/ﬁoge]lllﬁég nPwoa? hec2d Suﬁ?eat“ FT%‘H@“"N’P’Q ﬁ&?)g“?/n?r t Otfiiced

via the gupptise hishe 244 unifbven $rieqdii thea desvardipwamnaiyligund tllm 84 dpptty tbimea 44

. and_ t heﬂox%ék odé'lﬁlufdh‘iyér%ﬁ@?er Plas'»-lktfs 54 into the distributor line H The
us Ti1s

liquidt es against the torce of gravity whereby air cavities in the
respective lines are avoided. Fromthe distributor line 38, the liquid

enters tpgoNB2Rd @ﬁecﬁéfth%@fﬁ@yss&ﬂﬂslywzxzdh@ﬁm&@z B alsfahbé BAwELOME IdReer kgL om
he .noz r cavities In

L ﬁedlue t?f Pgﬁah’%a‘&bg%@véo{e .aagabc B 69 rhe T%QSE 2&3@? P%f%%g\awsa'ﬁwé&*&m ed by

virtue obeltdwa 1Madthitdiatindelkeén be made very small in order to keep the mechanical force with
which the liquid film 84 is applied to the surface of the mask very low. The speed of flow of the
liquid in the nozzle assembly 22 and hence the speed of flow of the Jiquid film 84, as well as the
speed of the pivotal movement are selected in such a manner that a liquid layer having a suitable

layer thickness is formed on the mask 2.

After the sweep of the nozzle assembly 22 over the mask 2, the flow of liquid into the nozzle
assembly 22 is switched off and the nozzle assembly 22 is pivoted back into its starting position,
i.e. outside the range of vertical movement of the seating mechanism 15. Since the nozzle
assembly 22 is filled against the force of gravity, there is no fear of liquid flowing out
inadvertently after the strcam of liquid has been switched off so that the nozzle assembly 22 can

be pivoted back safely.
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liquid is introduced into the nozzle body 26 at high pressu e. Wen the
liquid issues fromthe outlet ends Si of the nozzles 36, it inpinges on
the guide plate 28, and in particular, the hydrophilic |ayer 62. Due to
the pressure, the liquid spreads Iaterally and downwar dl y along the gui de
pl ate 28 _ a revent ed by. the -
hormgeneghléS&m pﬁ\c? B\agl?ﬁ JS. L})‘tﬁnﬁ’g) SSC'POI’ %%oavn L %vay% ﬁ nlas(.:k 3 g rglpo

this f. #hentthe Lmtmhnng off domnmardly The honogeneity of the fornlng
liquid |ayer is assisted by the downwardly w dening gap 80 which also
contributes to a cal m ng, ol he curent flow \Wen the downwardly fl ow ng
liquid filPFinganidas: beanﬂ,eacrlheﬁgeww P ek baRIdofznrplerpl Ge¥EIay  means of

the not imbbdicat @dhPinveliah, ﬂﬂf{dlﬁ@@lh@llﬁiﬂl@hlt(ﬁlh%&ﬁt@éteﬁyhﬂlﬁsutahﬁ ex&ﬁﬁl&f}e body
sweeps O | owi ng

.t he Jn re a form
e PP dien R bR B s S Ryl AR S aar L)
Prior t ostieleSfaetp vettiighd saozzhducas seifdl yr ayenhd liypes nhslbs2ated. He pditguince

b i : f
Che " maok 15 epgfeibn 8785 B¢ 18licih g RLARIERh G RBlss Bk RUBHE P Al ac 0
made ver yelsmnducion wafedseschch«e@ppqnhets foled tiecein Wioelk bavgi dilnensigrisdh thehe

liquid finbBnBderirsh ARR) L&y fb@dés*ﬂ:%yédeIfL%%rxﬁére tH@ fsh‘on M%fxd}dﬁwobllhfye?@?ed

of flow of the Ii UId in the nozzl e asse hence the speed o
f1 ow car °B H@ auactﬁm © P8 i e3 Algpglutely nggepsarife R%ém@bew gogderade aﬁmlélbe
novement f@ned beheaicenbdy@osweb. a nanner that a liquid |ayer having a
suitable layer thickness is forned ot. the mask 2. After the sweep of the
nozzl e assenbly 22 over the mask 2, the flow of liquid into the nozzle
assenbly 22 is switched off and the nozzle assenbly 22 is pivoted back into
its starting position, i.e, acts ide the range of vertical novenent of the
seating nechanism 15. Since the nozzle assenbly 2'2 is filled against the
force of gravity', there is no fear of liquid floating out inadvertently
after the streamof liquid has been switched off s;, that the nozzle
assenbly 22 can be pivoted back safely. TTO! : i]3l dVNF 'e' ' d-Va | song
alaRrtotJc ZTL5a3CPTQZt;;F... Xi'd QZ 9T 900Z 7iii;F Subseyuentiy, the nmask
2 is further processed in known manner. Finally, the mask 2 is renoved

fromhe device |l . Inc invention has bwn descri bed herei nabove with the aid
of a preferred exe-"npiary, enbodinment of the invention, wthout being
limted to the concretely illustrated exenplar; enbodinent. For exanple,

the nozzl e assenbly in accordance with the invention is also suitable for
the. wetting of Beni ecnductor wafers or any other types of substrates. in
particular. the ap 7lication of a wetting liquid in as Force-free a manner
as possible is also necessary for
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sem conductor waf rs since the compon ng;s | rri |ed thereon which have d
tensions in the nanoneter range can easily be destroyed. F_u-thernnre, the
provi sion: oi'a hydrophobic |layer 62 on the guide plate 28 is not

absol utely necessarily. Ratllerrtn.?re, the guide' late 28 could be

fo:nned by a base body 60 al one. rnrng%?hEFdS'P,: + e:l-FS SOC ZI e 9a;|-TW
ZI~ ESfiTitQzB6' { xv'i oz :,i tOCZ Zt ains A nozzle assenbly (22) for
applying; a liquid to a substrate, wherein the nozzle assenbly (22)

conprises a ngzghAe bﬁslmu(y%@i) fbmmﬁ@rr mlqﬁlg té @gmqn&@b\wu&fzmm@ﬁé&& 4s3bly
| ocat ed subségntl al in a

%ﬁa a su Statlf vertlcallé) )itendln
gui de plate ( “WéRfisﬁba Boz2{9 bé’tdy SUPABROBP USSR PleRPR] JHeZFleWe) ¢dged (61) and
Whe(r:I ei nI t he E@b?thﬁﬁa]l@&ﬁ)x rl:v’:lé endhi f@@ﬁaﬁﬁhd ly viceriwati gl exttﬁdani l;a'ﬂe {Sldfef (&8)9heﬁfﬂng8 ﬁ)e

ui de ate ove,t r e

Porme bt he GTeHERRIgE 8 Fuah Era Teaies) b St b Borids ey dirfsd

nozzl e assenbloya(d®2ie flat sarderod dreqaide dlatc QRaiabo i, lhe:hmeaedgr(ﬁé)assb mﬂalhw.nda

d i dly =w ' f 26 d
the gul de. pl of it {55Mhs S8R AR e (RO TRE 9BEL METR oL BE LA EUES RO o s, ™"

characterised in that the wdening gap (8:tj is fornmed by a flat surface
(76) of the nﬁl%&ﬁe Bayibiy26)) 1ﬁ'§9corr<iﬁcé l»vﬂh CﬁManﬁQﬁarﬁétcrlich@nﬂﬁt deorhweh iy 28)

whi ch are arran at an’acute Ive to e an

nozzl e asserrb't‘kfig epigg pagy <8é?&z§dpa%%@§9wmﬁla@ lﬁ yé%@é‘fﬂgg a‘i‘"ﬁzéhat t he
angle (a) is adjustable. S. A nozzle assenbly (22) in accordance with
Claim3

o oo 2oy bt S S Eh ) Mol Dk SR DR (Bl LR e et
c ai :ﬂeSasggﬁ‘L 2apt(80) is gahmied by hdlat surtaca () ef ?\ﬁ)‘lozilt bsdsh@byeeithd flaf suaack & S, A
gggﬁact eri sedh'?{ﬁ\(‘"t%%é al[en(tzgf &B’I( Ht%& sag‘l} c‘felalo Xflgg aléﬁg&ag ?llaﬁ? t%(0 %g)aﬁmh Tends

downwardly over the entire flat surface (76) of the nozzle body (20 ). 8.

A nozzl ejassegblyy,1§ zs%émblry (PHGRLARERCIMIR BRI PThiD8ciNAGE HaDGe ChBETE) is
characterlsedaz%‘ﬁsta hat the ¢ tide plate (26) is attached directly to the

nozzl e body ( * A nozzle assenbly (22i in accordance with C aim 87
characteri sed |n that the ?ai de pI ate (26) is attached to the nozzl e body

26 b h h
by of UHe pracotts SepbpIL) i R Rber 1By & L ahintonfte ek R AR5 ot e
above t he noz@l) &ss §e36yended weksf, ptetcrady bbtevebo dyard2B) and

6. A nozzle assembly (22) in accordance with Claim 5, characterised in that the angle (a)
lies between 1.5° and 2.5°.

7. A nozzle assembly (22) in accordance with any of the Claims 3 to 6, characterised in that
the flat surface of the guide plate (28) extends downwardly over the entire flat surface
(76) of the nozzle body (26).

8. A nozzle assembly (22) in accordance with any of the preceding Claims, characterised in
that the guide plate (20) is attached directly to the nozzle body (26).

0. A nozzle assembly (22) in accordance with Claim 8, characterised in that the guide plate
(26) is attached to the nozzle body (26) above the nozzles (36).

10. A nozzle assembly (22) in accordance with any of the preceding Claims, characterized

by a seal (74) which is located above the nozzles (36) between the nozzle body (26) and
the guide plate (28).
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the guide plats (28). 71TI6Z r rraaTdtiv F 1'd-t d 900 3JasrgDjt

ZTLsSSVPi O ST* "va Tz: ST ton 11, A ,nozzle assenbly (22) in accordance Wth
Claim 10, cnarata'cnzed by a recess in the nozzle body (26) for
acconmmodating the seal (74). 12. A nozzle assernb':y (22) in accordance

with either of f,hg. gs@fn (%%) A cgo:l'dang @thﬂ(\él%m 0. ?é%?&()ﬁ&@tb h'gce%?ﬂ'l thg 74)

has a round cross sectl asse In ac ance wth any
of the pre ednqrzle °Idéi@ﬁ§ fo‘cﬁﬁﬁ‘?@@?@%‘i”ﬂé}@jﬁ jepl 7ﬁhat the nozzles (36) are
formed by straight passages in the nozzl e body (26), whereby, in terns of
hei ght, i nl et t he p ssage lies helo outlet end (511.

14. A nodoi e AdSEAp gwg%ﬁmné&@ A REn B s s TigradeTeck R e
that the inlein tfmd}se seaBOY) lofs atrbendwadslsesidp36) flow into a conmon
distributor line (38) which has a substantially |arger cross section than
t he respeelive nozzles (36). 15. A nozzle assenbly (22) in accordance with
d ai m 1413 chasactge ksedbiyr(2hatcdohdancabvith agpndfthe (B5@pdiof Aldims ndaretegised i86)

sz e. CassoritPHFARIAY & ol OF SRiotR gh the Bl WiHBERBELRY MRS A
char act eri sedin tbf}i‘lsafslenﬁbl iil¢tend 40) ohie phssage lisdaEtedabeltsnveahe i st ri but or

line (38) and is connected by a plurality of feeder lines (54) to the

distributor |ine A nozzl e assenbly é gl in accordance with Claim
16, c: hat%ct eéniogeaassenblare{ﬁ)ﬂﬁéaf%%re% wuh.@%@@ Saharaierissg enigt G aeFreyer

the entire | e bf ki n@izlc@ (mlfﬁvﬂn&u& &mbi Gistrdhlor AnB oZZ hdhiasisRbl y (22) in
accordance with a

_ recedin ai s chara sed in that at

| east one sur?"z?étén%’f“ytlﬂéergq.’ig écﬁ1°3tt@““(%‘°85esﬁq°}lébfl‘éif elsg rd the nozzles (36)
consists of a hydrophilic |ayer (62"p. 19, A nozzle assenbly (22) in
accordance w r. [ : ch nism
for pr OdEgl ng}\rhﬁﬂ?aﬁér\r}élygo@ 13%&?) %ﬁc%@bﬁﬂg E“aﬁﬁl%& “Szegé‘} thﬁ?'%lg ﬂg dzzle
assenbly (22)(50pofibe porrlesdd@risiay o @2ahe proximiboricanelessipdint ditd distributor line
characteri Sedi” that t: 20, mechani smconprises a unit for noving the

nozzl e assenbly (22) subst ant i ally parallel to the surface of the
substrate (2:), 7.1.. nozzle ,assenbly (221 in accordance with Caim19 or

20, ch, n@ctepinsgde Q%elﬂblfyr(ﬂﬁ)rin accordance with either of the Claims 14 or 15, characterized
by a supply line (44) which is located below the distributor line (38) and is connected by
a plurality of feeder lines (54) to the distributor line (38).

17. A nozzle assembly (22) in accordance with Claim 16, characterised in that the feeder
lines (54) are evenly spaced over the eutire length of the disteibutor line (38).

18. A nozzle assembly (22) in accordance with any of the preceding Claims, characterised in
that at least one surface of the guide plate (28) directed toward the nozzles (36) consists
of a hydrophilic layer (62).

19. A nozzle assembly (22) in accordance with any of the preceding Claims, characterized
by a mechanism for producing a relative movement between the substrate (2) and the

nozzle assembly (22).
20. A nozzle assembly (22) in accordance with Claim 19, characterised in that the
mechanism comprises a unit for moving the nozzle assembly (22) substantially parallel

to the surface of the substrate (2).

21. A nozzle assembly (22) in accordance with Claim 19 or 20, characterized by a lincar-

movement unit for moving the substrate (2) and/or the nozzle assembly (22).
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novenent unit for noving the substrase (2) and or the nozzle assenbly (22).
htSflF.e < U,!-5,: : SOON al<'!G:)TA 7": I.CC~i tiT(I7f "- YVT ™. :CF
f-nip 7T,t7 A nozzle assenbly (22) in accordance with C ai ki 20,
criaracwised in that the nozzle body (26) and the guide plate (28) are
attached to a pivotal a nn (32): 23. A nozzle assenbly (22) in accordance

wth th rec .Clains, characterised in at, the guide plate is
Wi derﬁ{]ZS) PHZJEF ‘?Sh"é" U t”é?‘é?o@We ‘2&“8 "H&Qz?'@“ﬁé‘é'é ‘I‘Vh"(té%ngﬁgaccor dance
w th any dfody (®)pnéteduitg pCia(28s arccltactadtes psed! e (2hat the outertr| ost
nozzles (36) along the line are spaced by .e distance which is greater

than the width of the substrate (2). A nozzle assenbly (22) in accordance
with Zhy of notrde peacdyi2 iCkabrdencecwislr agt @rthepdeedmg Glames hbaraasenised @) f or

adj usting d]% ﬁé{q‘gé’g{)e?se‘%epggkg& VB hstB I)_( 64) of the guide plate (28)

card the su zl'e assenbly (22) in accordance with any
of the preceding Cains, characterised in that the | ouver edge (64) of the

gui dexpl at £ b2 askénidly $119 hpa&eﬂﬁnc%m fhy\Qagd e@e’iﬁ@g"@iaﬂns(, Zﬂaradtéhs«aaw dance
with any of the preccdl%% 2 filract eri Z%g’r b% nJ sm for opening
and cl osi ﬁéﬂ tERsoHReRHORERS (e) Hohe e link arg sRagsd firi%qewlv IS BER#Er nost

nozzl es. 2Ban 1Ac RoOdE bethasaasraley 2, 22) in accordance with any of tlLe preceding
Clainms, characterised in that an angle !within the range of 90 to 94, and

preferably between 90.5' and 93 is famed bet-ween the nozzles 06) and the
gui de2¥pl atlen¢2B) ass@ehly 2 orazdcerdas@enit yny(F2he praceaiogotidans eharpdtérizzdy of t he

B ecedi ng b%arhéi‘&an&]ﬁ&;%cfﬁxe{_dj%gﬂ{; it V\Bgi%%%iﬁqgeffﬂghﬁv&iegée 823 YEE0 dAQ- 5 and

ern
plate (28) and the substrate (2).

26. A nozzle assembly (22) in accordance with any of the preceding Claims, characterised in
that the lower edge (64) of the guide plate (28) is a sharp edge.

27. A nozzle assembly (22) in accordance with any of the preceding Claims, characterized
by a mechanism for opening and closing pre-determined nozzles, and in particular, the

outermost nozzles.
28. A nozzle assembly (22) in accordance with any of the preceding Claims, characterised in
that an angle within the range of 90° to 94°, and preferably between 90.5° and 93° is

formed between the nozzles (36) and the puide plate (28).

29. A nozzle assembly (22) in accordance with any of the preceding Claims, characterised in
that the angle lies between 90.5° and 92°.
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