2 June 2005 A Device for an Etch Treatnent of a Di sk-Like Object
Specification |In accordance with an aspect of the present invention, there
is provided a device for an etch treatnent of a disk-like object, in
particular a wafer, having a neans for receiving the disk-Iike lbbg2®6

wi t hout - cont aat DanidteatfolreastEttakn Tgaatharg: ofl enbhsls-IdikspObdecthormal |y to the
means and limting the position of the disk-like object at its periphery,
characterized in that at |east one nozzle nmeans is associated wth each
gui di ng el ement, through whi ci¥Re§dstdr? EAex®ing nedi um may be | ed

agai nst the lower surface of the disk-like object, directly adjacent the

respective gui el emrent. For such ! Vi, o] fromthe EP
0 611 274 ﬂccqglggﬂcetﬁé%/a?léra?%ecp ftelt(%lnec}) Steﬁloutlgggl!ﬁ? ‘5{] \(A%r‘ia‘lrg'n air
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treatnent, jéatpr'%pkﬂﬁ%lcﬁygp Qe%bf§§ fRLvMef ex mééﬁ@tﬁgﬂtreééﬂﬁﬁkpnlng
accordlng t principle have proven their worth.
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characterized in that at least one nozzle means 1is associated
with each guiding element, through which a gasecus treating
medium may be led against the lower surface of the disk-like

object, directly adjacent the respective guiding element.

For example, such a device is known from the EP 0 611 274
Al.

Here, the wafer is positioned without contact (on an air
cushion) on an associated support of the means and is rotated
during treatment. In principle, such devices for wafer
treatment, functioning according to the Bernoulli principle
have proven their worth. The "resting" of the wafer on the
means without contact prevents that the lower surface facing

the means is damaged during treatment.

At most, the wafer contacts lateral guiding elements (often

also called pins) being carried excentrically according to

the EP 0 611 274 Al.

It was found, especially in the etch treatment, that etching
fluid may run to the lower surface in the edge region, that

is in particular in the region of said pins. The result is




It was found, especially in the etch treatnent, that etching fluid may run
to tthe lower surface in the edge region, that 1is in particular in the
region of said pins. The result is | 2 June 2005 that the | ower surface of
the wafer, too, has etched portions in the region of the pins, Zmaczllded
pin marks. This problemis nentioned and solved in the JP 9-107023 A in

t hat i ndivi dual pins are gradually removed (w thdrawn) from the wafer edge

for some time dyLi ﬁ‘?w@@f%rﬁafc%abifeﬂhe whe¥BYefso SUE acarans requires a
consi derabtl ¢ instalfation wth reg ect .to eq?mﬁ;’) nt, and Iggp]ggol t echni que
and, nor SVELONPt 1Rakhe e Hi¥ada gﬁgBlf‘ﬁat agelﬁﬁ n§*'hah are actually
needed for guiding the wafer laterally have to be provided, so that the
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et ched areas serve on the lower . surface in,t | at er al .
gui di ng eHereNes: FRCk MaraHe FREBAFFBN? s?%f??’sd‘ﬁ??’ g F?‘lie){ac%ngll deration

to pr evera,tlthyras§@ee| td ceqtﬁd;dlehtoaaﬁ)cgatsrd] dwdhrdtpuehan@t ching fluid or

other treating mediumreaghes E I i de, of depinel efayiard he waf er
edge, thaf“ofrgggﬁlétl?{ncaefsl %% Jifge QM%%&? ifa P
© actually needed for guldlng the wafer laterally have to be -
provided, so that the wafer still remains in its exact

position even if one or two pins are withdrawn.

In this respect, the object of the invention is to solve the
problem mentioned in the published Japanese application and
mentioned apove in an alternative way. In particular, the
point is to avoid the etched areas observed on the lower

surface in the region of the lateral guiding elements.

1 at the inventien starts out from the consideration to
prevent by a specific (additional) gas flow that the etching
fluid or other treating medium reaches the lower side of the

‘wafer via the wafer edge, that is specifically in the region

of the guiding elements for the wafer.

Then the invention in its most general embodiment proposes a
device of the type mentioned in the beginning, wherein at
least one nozzle means is associated with each guiding
.element, through which a gaseous treating medium may be fed
against the lower surface of the disk-like object, directly

-adjacent the respective guiding elcment.

In other words, each gquiding element has associated a
separate nozzle, through which a pressurized gas is jetted
to the region of the associated guiding element from below.
In this way, the treating fluid is blown away before it may
reach the regions not to be etched on the lower surface of




of the guiding elenents for the wafer. Then the invention in its nost
gener al enbodi nent proposes a device of the type nentioned in the

begi nning, wherein at |east one nozzle neans is associated with each
guiding elenent, through which a gaseous treating nmedi um nmay Eluhezos
agai nst the | ower surface of the disk-like object, directly adjacent the
respective guiding elenent. In other words, each guiding el enent has
associated a separate nozzle, through which a pressurized gas is jetted

to the region of the associated guiding elenent frombelow In this way,
the treating fluid is bl own away before if_| [ t eg,pRscHot to be
et ched onthfevdEfer %Tlﬁfaébé”%lesgfa-gﬁ?- %;_eé;{&é‘@’g Oteet%% lggegune 5005 t he

vaf er, angs apnaingesd f abl eraveatesnt of the |ower surface of the water is

prevented. The effectiveness of the nozzle nmeans may be increased, if it
Is adjusted in such a manner that the associated gaseous treating nmedi um
washes arpneadefhecebsacist ef ghednegzlel Baent M3 ReIPCIBASPHe fhner side.

I'n this egpoding 10 ! 5~ fdfnerotnbhecnozzdHdTeged gikends bel ow
t he waf erggnﬁs %@i?seé‘%gllen ;%dcglnaangl ge§ 1 and < 90 cif}\/igf}lgdr.espect to the

pl ane of theavihernediame vadh§ise3TRENReERS 185 EF HF *Bden found to be

favourablglemént, at least on the inner side. In this embodiment, the
- outlet -ermd—of the nozzle means extends below the wafer and
preférable at an angle > 1 and < 90° with_reSpect to the
plane of the wafer. Here, angles between 10 and 60° have

been found to be favourable.

The inclined air jet ensures that possible fluid is blown
away radially to the outside before it may reach the lower

surface of the wafer in that region via the wafer edge.

An embodiment provides that éach nozzle means has at least
one gas supply channel which is disposed within an imaginary

surface portion enclosed by the guiding elements.

Here, the surface extending inside the nozzle means, which
serves for guiding the wafer without contact, is defined as
the support in a device functioning according to the

Bernoulli principle.

The shape of the nozzle means, especially the shape of the
cross section of an associated gas channel, depends in
particular on the constructive design of thg guiding '
elements (pins). In cylindrical pins the gas supply channel
will have a circular cross section or have a slit shape and
the cross-sectional area will be dimensioned in such a
manner that a jet may be directed additionally and two-
dimensionally at least to the region of the lower surface of
the wafer adjacent the guiding element. Splitting the gas
supply channels into individual part channels is also

possible.




The inclined air jet ensures that possible fluid is blowmn away radially to
the outside before it may reach the lower surface of the wafer in that
region via the wafer edge. An enbodi ment provides that each nozzl e neans
has at | east one gas supply channel which is disposed wthin ahung@@iSnary

surface portion enclosed by the guiding elenents. Here, the surface
extendi ng i nside the nozzle neans, which serves for guiding the wafer

Wit hout comtagtnoks)defddred s pehaisppped toltsialedenicer f aindis tomiaey

according to the Bernoulli principle. The ap f the nez ns,
especi al | y 1fAB @hhpe Yt dHE SCP§§§R5809?%ﬁ:d$”éﬁl28538?% gd&%gé channel ,

.depends i nthpastppataramah thee ddeksiiket Phveedesicqgordfinghte giitali ng el ement s
(pins) . lp.cylindric [ the gas supply channel wll have a circul ar
_Cross sectESH %?fﬂ%v%fi?%§4¥%‘shape and the cross-sectional area will be
di rensioned in such a manner that a jet may be directed additionally and

two- di mensgional! Yodly | 9Pl Ami A8y e8e O Ahathenkopett sou face of the
waf er adj acent the gu ding el enent. | i téﬂg% tge ﬂas sqﬂgéé c%annels into
i ndi vi dual 9paReUE HerRidl iDg Sedivy sPBRLT¢f Shrpuah;He BoR% nozzl e
means nay _bﬂo\di&m@@l: Qulasitde candfatha histlageentiom af rigg arrs@onsss whi ch
a gas C“Sh£§E5é£5§(%JH?EmP%E%§§Hg against the lower surface of the

‘disk-like object. The total quantity also includes the gas

portion being necessary for guiding the wafer on the device

“without contact and at a distance.

With respect to the geometry and the number of guiding
elements the device according te the invention is not
subject to limitations. Thus, it is sufficient ip pxrinciple
to provide two guiding elements which correspondingly have
the form of a segment of a circle, for example. Here, a
certain line or surface contact with the edge of the wafexrs
occurs inevitably, which nay be reduced, if cylindrical
guiding elements (pins) are used, for example, at least
three of wnich have to be provided then.

In every case, the guiding elements - as known from the EP 0
611 274 A - may again be positioned at least in two
different positions with respect to the disk-like object.

In the device according to the invention any "underetching”
in the region of the guiding elements is prevented by the
nozzle means nentioned above. No additional expenditure-of
control technique is required by that, because the same
treating medium may be used for regulating the Bernoulli
éffect (for guiding the wafer).

The teaching according to the invention is formed in such a
manner that known devices, too, for example according to the

EP 0 611 274 Al, may be retrofitted according to the
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t he support and the disk-1ike object according to the Bernoulli principle.
It was found in prelimnary tests that the portion of gaseous treating
medi um suppl i ed through: the nozzl e neans should be at |east 10% of the
total quantity of the gaseous treating nmediumflow ng agai nst 2Jee 209%er
surface of the disk-like object. The total quantity also includes the gas
portion being necessary for guiding the wafer on the device w thout
contact and at a distance. Wth respect to the geometry and the nunber of
guiding elenents the dewice . gcqgar t.ect bes ppventdgreride not subject to
linmitati oA8YEFRHSD | |§j¥i fﬁbﬁ%n?hgg prf%0|plg plpr vide two guiding

el ement s whti@hlenaleb@mmlirfgl%behé\?‘élophéffB‘P?n[b]fnsa @’é‘d‘ﬁgn? of acircle, for
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provi ded {hen, I@hgyeﬁyegéﬁﬁh dﬂ@eb@uhdghgrethﬁmnﬂhﬁ-saésp%ﬁéﬁHrFr A the EP 0O
611 274 A - may again E $OSJ Q?%Q%E l:gast in two different positions
with respestdipdt hBedY3kE 1'%e¢t"n fhe device according to the

i nvention any "underetchlng" |n the region of the guiding elenents is

prevent ed iRt isenedrabavea i Npdaddi wiiohaknexpendi ture
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' embodiment which shows — sC ematlca rti ecti

through a device according to the invention.

a support 10 can be seen as a component of a means 12
through which a gas 1s jetted

In this way, it is ensured
is

Here,
having an annular nozzle 14,
:n the direction of the arrow P.
rhat a wafer 16 disposed on the support 10 (means 12)

cuided securely at a distance from the support surface 100,
. the actual “guiding" being effected through 1ateral pins 18
pIOjeCtlng from the seat 12. The pins are guided 7
excentrically and contact the associated edge of the wafer
16 in the operétional position in a point or line,

respectively.

A gas supply channel 20 is disposed in the seat 12 adjacent
the nozzle 14, which extends at an angle o of about 45° with
respect to the support surface 100 and is adjusted in such a
manner that a gas supplied through the channel 20 is jetted

sociated pin 18 and the adjacent portion of the
In other

0 and

against an as
lower surface 16u of the wafer 16, respectively.
words, the central longitudinal axis of the channel 2

the pin 18 are in one plane. In this manner it is prevented

reliably that etching fluid might reach the surface portion
16u of the wafer 16 and undesirable etchings (so-called pin

marks) are effected.

In the illustrated-embodiment, the portion of gas flowing

through the channel 20 is about 2 units of volume per




treating nmedium may be used for regulating the Bernoulli effect (for

gui ding the wafer). The teaching according to the invention is formed in
such a manner that known devices, too, for exanple according to the EP O
611 274 Al, may be retrofitted according to the 4 2 June 2005 3 hwed®l5on.
For that it is only necessary to provide additional bores in the region of
the pins (guiding elenents), through which the pressurized gas is jetted
agai nst the pins and the adjacent |ower surface of the wafer. That
pressure may be higher than the gas pressure for guidin tge waf er wi t hout
contact. Tieukpyerheoaasstheseeitbed iof gofeldetind BHIVWWHR an

~enbodi ment_ | h&hlﬁhe%éﬁgiﬁ&@eé%d&%' WY it sdoPavdl@he T80t imAutehr ough a

devi ce accordingto I nvention. Here, a support 10 can be seen as a
conponent of a nmeans 12 having an annul ar nozzle 14, through which a gas
is jetted "n the direction of the arrow P. In this way, it is ensured
that a wafer 16 di sposed on the support 10 (neans 12) is guided securely
at a distance fromthe support surface 100, the actual "guiding" being
effected through lateral pins 18 projecting fromthe seat 12. The pins are
gui ded excentrically and contact the associ ated edge of the wafer 16 in
the operational position in a point or |ine,




respectively. A gas supply channel 20 is disposed in the seat 12 adjacent

t he.nozzl e 14, which extends at an angle a of about 45 with respect to the
. support surface 100 and is adjusted in such a manner that a gas supplied

t hrough the channel 20 is jetted against an associated pin 18 Zahde 2006

adj acent portion of the [|ower surface 16u of the wafer 16, respectively.
In other words, the central |ongitudinal axis of the channel 20 and the
pin 18 are in one plane. In this nmanner it is prevented reliably that
etching fluid mght reach the surface portion 16u of the wafer 16 and
undesirabl e etchings (so-called pin marks) are effected. In the
illustrated enbodi nent, the portion of gas flowng through the channel 20
is about 2 units of volume per 5 2 June 2005 minute, whereas the portion
of -gas flow ng through the nozzle 14 conprises about "“o units of volune per
mnute. 6 2 June 2005 Cains 1. A device for an etch treatnent of a

di sk-1i ke object 6), in particular a wafer, having a neans .kl12) for
receiving the disk-1ike object (16) wi thout contact and at |east two
guiding elenments (18) disposed nocied kynd 0

A device for an etch treatment of a disk-like object

(16), in particular a wafer, having a means #12) for
“ (16} without contact and

1.

receiving the disk-like object
st two guiding elements ¢(18) disposed normally to

at lesz : .
¢12) and limiting the position ot the disk-

the means -
like object (16} at 1its periphery, characterized in

o) 1S & jated with
+that at least one nozzle means {(20) is assoc

each guiding element (18}, through 3hich a gaseous
treating madium may be led against the lower surface

{ ¥ ' 1 ¥ bject 3 jiractly jacant
(¥6u) of the disk-liXe opbject (15}, diractly ad]

the respectivs guiding element (xs).

2. The device according to claim 1, wherein each nozzle

means {20) comprises a gas supply chgnnel extending

within an imaginary surface portion_enclosed by the

guiding elements (18).

according to claim 1, wherein each nozzle

3. . The device ‘
. with

(20) is adjusted at an angle > 1 and < 90°

means ‘ '
the plane of the disk-like object (16).

respect to

wherein each nozzle

The device according to claim 3,
with

is adjusted at an angle > 10 and < 60°
the plane of the disk-like object (16).

fi=Y
f

means (20)
respect to




the means (" 12) and limting the position of the disk- |ike object (16) at
its periphery, characterized in that at |east one nozzle neans (-20) is
associated with each guiding el ement (.18), through which a gaseous
treating nmedium nmay be | ed against the | ower surface (16u) of 2leec2005
di sk-1i ke object (16), directly adjacent the respective guiding el enent
(1'9). 2_ The device according to claim1l, wherein each nozzle neans (20)
conprises a gas supply channel extending wthin an inmagi nary_surface
pFrtion §33I0f§9 &leggaad%gﬁﬁiﬂg ebepents [18)heFinTiwe @Pééliccordingdto
claim1l, “wherein each nozzle neans S j ust alr sakcafighe 2 1 and <
90 with respeeang oldthe i %pﬁeghgggg%ﬂ{al ?r%g%%'ag?th( 16). 4 .. The device
according to £laidn oy eitii chaeh gaszzhehipmaks {amed LRy B°at an
angle > 10 and < 60 wth egt: Lot $&6r 0 1 dhexatigikinigk&oobj ect
(16). 7 2 Juﬂ@aQ@®5(f%i W%éq%gbﬁég&é%gggd?%g to glgin11, wherei n each
nozzl e neans {RP)résnslikpogedr@irdiede and at a .distance froma region
across which a gas cushion is fornmed between the neans (12) and the
di sk-1i ke object (16) according to the.Bernoull i nGiypl e The device
accor di ng.t o Thali deﬁ:?LCW@W%W%Eg?Il@ i POhdte i | QPlrfoz

means (20) is adjusted in such a manner that the

associated gaseous treating medium washes around the
associated guiding element {18), at least on the 1nner

side.

wherein the portion of
through the nozzle

7. The device according to claim 1,

gaseous treating medium supplied

means (20) is at least 10% of the total quantity of the

gaseous treating medium flowing against the lower
surfzce of the disk-like object (16)“‘
g The device according to claim 1, wherein each guiding
element (18) may be positioned at least in two

different positions with respect to the disk-like

object (16) -




means (20) is adjusted in such a manner that the associated gaseous
treating nmedi um washes around the associated guiding elenment (18), at

| east on the inner side. 7. The device according to claim1, wherein the
portion of gaseous treating nmedi um supplied through the nozzl e Juea¥s (20)
is at least 10% of the total quantity of the gaseous treating nedium

fl owi ng agai nst the |ower surface of the disk-like object (16). 8. The
device according to claim1, wherein each guiding elenent (18) may be
positioned at least in tw different positions with respect to the

di sk-1i ke object (16). 8 A Device for an Etch Treatnent of a D sk-Like

hj ect Abstract The invention concerns a device for an etch treatnent of
a disk-like object, in particular a wafer, having a means for receiving
the disk-1ike object without contact and at |least tw guiding elenents

di sposed nornmally to the neans and limting the position of the disk-Iike
object at its -periphery. Sole Figure :

A Device for an Etch Treatment of a Disk~Like Cbject
Abstract

The invention concerns a device for an etch treatment of a
disk-like object, in particular a wafer, having a means for
receiving the disk-like object without contact and at least
two guiding elements disposed normally to the means and
limiting the position of the disk-like object at its

periphery.

Sole Figure




