9 JAN 2004 -1 Process for treating sem conductor substrates The invention
relates to a process for treating sem conductor substrates in whichH Ht04
surfaces are exposed. 5 The netal surfaces can be bondi ng pads which are

| ocated on the surface of sem conductor chips. These bonding pads are used
in the production of integrated circuits for connection to wires (for
exanple, fine gold wires) which in turn are connected to the 10 external
circuit or other electronic or electrical conponents. These bondi ng pads

are produced in the so-called "back and forth? c
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failure and other anbient influences, such as particle radiation. This
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first layer which is located on the netal |a [

! _ ( yer (thickness 0.3 - 3
mcrons, US 5,911,887) which is then LI he_ | or dieleatud
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: e dielectric |ayer
(thicknegsea of semiconductor production. Y

15 The metal surfaces {(metal layers) which are designed to represent
the bonding pads of the semiconductor chips are coated with a
passivation layer, 1ike the remaining surface of the chip. This
passivation layer is used for insulation and protection of the
semiconductor structures against impurities, moisture, mechanical

20 failure and other ambient influences, such as particle radiation.

This passivation layer consists in the simplest case of a layer,
conventionally silicen dioxide or gilicon nitride. Ordinarily
| it has a two-layer structure, the layer which is applied first
25 and which faces the metal layer is then usually silicon dioxide
and the second layer is usually silicon nitride. Another layer
as part of the passivation layer can be applied over these two
layers, for example, a polyimide layer which is used as an
additional protective layer especially against particle radiation

30 from the environment.

Often it is distinguished between a first layer which is located
on the metal layer (thickness 0.3 - 3 microns, US 5,911,887)
which is then called the insulator or dielectric layer, and a

35 second layer which is located on the dielectric layer (thickness



-9 JAN 1004 -2 0.3 - 3 microns US 5,911,887) which is then called j]@g N 2004
actual passivation |ayer. Between the netal |ayer and the passivat A
ayer or the 5 dielectric layer a so-called anti-reflex coating (ARC) can
have been applied in a thickness of 5 - 250 nm (US 5,911,887). This |ayer
is then used to enable or facilitate exposure in photolith- ographic
treatnment. This anti-reflex coating canyconsist for exanple of titanium
titaniumnitride or titaniumtungsten. 10 In addition, between the netal

llayer and 4he antj;hefl-exsLontéNg o 9F) tHRiPASSIVaHON dAYVREdatEe Actual
so-cal l ed etch stop layer in a thi ckness of 6 - 250 nm can have been

appl i ed g3 5yaAeN 8BFYer - This layer is used to greatly reduce the etching
rate when this 15 layer is reached so that the underlying netal |ayer is
not attacked. The etch stop g?/ the sane tine assu
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si

e of for exanple 100 x 100 microns wth a distance from (?Lne anot her of
50 to 10Dn m@dbmo;(lug:egwq@g,@z%)metal layer and the anti-reflex coating

or the passivation layer also a so-called etch stop layer in a
thickness of 6 - 250 nm can have been applied (US 5,911, 887).
This layer is used to greatly reduce the etching rate when this
i5 layer is reached so that the underlying wmetal layer is not
attacked. The etch stop layer can at the same time assume the

function of the anti-reflex coating.

Furthermore, between the metal layer and the passivation layer

20 or when present the anti-reflex coating and the passivation layer
a so-called diffusion barrier layer (US 5,756,376) can be
applied.

i To structure or expose the bonding pads or metal layers a
25 photoresist is applied to the uppermost of the aforementioned
layers and after exposure, developing or hardening, it is used
as an etching mask. If the uppermost layer is for example a
photosensitive polyimide, after exposure of the metal layers it
plays the part of an additiocnal passivation layer and need not

30 be removed.

The bonding pads can have a size of for example 100 x 100 microns
with a distance from one another of 50 to 100 microns (US
5,433,823).

a5




35 - 9 JAN 2004 -3 US 5,443,823 nentions that surfaces of this magnitude
can be wet etched, but dry etching is preferred. The reason for pfeftdriling
dry etching is that layers of this thickness (up to greater than 1 mcron)
can be renoved either only slowly with high chem cal 5 consunption or with
very aggressive etching solutions. Mreover there is the danger that

et ching takes place under the photo- resist (hardened photoresist) Now wet
etching could take place for exposing3the bonding pads is not nentioned in

US 5,443,823. A dry etching process for the_passivation I‘g%e%%é ere
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whi ch ¢ sane an anti-reflex coating is offered, -Th
passi vatiesri st)ayasnd apgatpat dFBPeétllfFE@SIlSFePaéFéelre%Y@g‘ i aarf‘tf?éfegr%g

etching coating (here titanium-tungsten).

15 US 5,824,234 describes a process for producing bonding pads,
etching of the layers located over the metal surface taking place
for exposing the metal surfaces using a fluorine-containing gas
by reactive ion etching or plasma etching. The resulting
fluorine-containing layers:represent‘unwanted.contaminaticn1since

20 they increase the ohmic resistance of contact. These contami-
nants can on the one hand be fluorine-containing polymers and on
the other metal fluorides ({(for example AlF,). Cleaning of the
bonding pads or the removal of the impurities 1is done DYy
immersion of the wafers in a cleaning solution. The cleaning

25 solution is an aqueous basic solution; it contains for example

tetra-methyl ammonium hydroxide (TMAH).

Us 5,911,887 proposes different superstructures of the layers
over the bonding pad, and an etch stop layer which can at the
30 same time be an anti-reflex coating is offered. The passivation
layer and the dielectric layer are removed in a first dry etching
step (plasma etching or reactive ion etching). This etching step
which hardly attacks the etch stop layer is carried out with
fluorine-containing etching gases (for example, C.F and/or CHF,) .
35 In a second etching step the etch stop layer is removed and thus

the metal layer is exposed. This second etching step ig likewise




step (plasma etching or reactive ion etching) . This etching step whic
hardly attacks the etch stop layer is carried out with fluorine- co%ﬂéﬂﬂWhg
etching gases (for exanple, C2Ffi and/or CHF3) . 35 In a second etching
step the etch stop layer is renoved and thus the netal |ayer is exposed.
This second etching step is |ikew se -9,JAN2004 -4 a dry etching step mhich
may not use any carbon-containi ng gases to prevent formation of polyners.'
Exanpl es i ncl ude anong others 0121 HC1*or SF6. 5 Even if no polyners form
on the nmetal surface, when fl uori ne-cont ai ni.n east e
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cont am naling, t henbondi 89 RaUsaedhinssti spdvanktagemovtdt be akewerdestsi bed
i mpurities on the bonding pads can be: a high ohm c resistance of the

coAttact with a wire, poor adhesive strength of the wire on the bondi ng pad

or 25 lagk ef 7cantagt &ésbrepssaacthaal evrat padfyreteswhiebnsrelrrimgaiter
testing. In the i_.t _can
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the bonding pads are removed wet- chemlcally The solutions used
contain for example dimethyl sulfoxide and monocethanol amine.
15 This step takes place here before thin grinding of the wafer,
during which the surface of the wafer on which the structures are
located is protected using a self-adhesive film. The removal of
the polymers before thin grinding is intended to prevent the
remainder of the film from adhering to the polymers and thus

20 highly contaminating the bonding pads.

This disadvantages of the above described impurities on the
bonding pads can be: a high ohmic resistance of the contact with
[ a wire, poor adhesive strength of the wire on the bonding pad or
25 lack of contact with contact elements of a test means during
testing. In the latter case it can lead to an actually service-
able semiconductor chip being discarded as bad because only the

bonding pads are contaminated.

30 The object of the invention was to make available a simplified,
shortened process for exposing a metal layer, according to which

the bending pads are free of impurities at the same time.

As claimed in the invention, a process is proposed for at least
35 partial exposure of a metal layer by removing one or more layers

of the surface of a semiconductor substrate which have been




bondi ng pads are contam nated. 30 The object of the invention was tg‘rﬁrﬁ
available a sinplified, shortened process for exposing a netal |ay rﬁ 04
according to which the bonding pads are free of inpurities at the sane
time. As clainmed in the invention, a process is proposed for at |least 35
partial exposure of a metal |ayer by renoving one or nore | ayers of the
surface of a sem conductor substrate which have been - 9 JAN 7004 -5
applied to the nmetal layer, in which thé-exposure takes place in a tine
sequence to_a first part of _the layer by a dry etching step and to a
second papPPléed: he ngemelé@lalwé%retw%l%lﬁetd?e FARPIWS takes melace in

by- produgt & 1wl gafiamerd ofdesd Enrbhepdry FChiHY 18F&P BFNAOHRE daenpsid ed
directly on the netal |ayer. Rather they are deposited at |east in part on
t he secoRb®BafPdfF Re SSCAREY Hﬁi’ﬁtcr?fhé%h%&ta%ﬁé% beh WehRied 1R e eFE8Re end
of the dry etching step. This second part is now renoved by a wet etching
10 step,_by which at_the sane tine the, by-products or the .resjdues .of the
dry &t ChFRYEREBoVaY et PErBt SREarUThe Hah Res RRT oot b S Biphl oo
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| ayer th assunes, the .15 function_of . rotectiv, ayer ring,t er
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conventi%%g ﬁﬁgh%gr‘?lpi ggidlsgry etc i%%r%%egggs?é@%k%ﬁefgg raer‘?;oet\}al?eq;?(r%lenr%val
of the |ayep.wbick Béefhgplimed taver tige byepaloduchfeor ¢die Beadghtes

econoni cak. HBe gs4crd ikt g hed afow Gt ithsBhercifet his case can
25'then be renmoved with a’sl ow wet etching process since only little nore

need be renmoved. O it is done with a high speed wet etching process,
si nce asog@heesyrtoddss heremsl l@m reimbnikg tayeted out between the two

etching steps. The remaining part of the layer thus assumes the

15 function of a protective layer during the other process steps.

The first part of the layer which has been removed with the dry
etching step can be more than 80% or even more than 90% of the
originally applied layer. Because this step is carried out with
20 conventionally high speed dry etching processes, complete removal
(removal of the layer which has been applied over the metal

layer) can be kept economical.

[ The second part of the layer which is smaller in this case can

25 then be removed with a slow wet etching process since only little
more need be removed. Or it is done with a high speed wet
etching process, since as a result of the smaller remaining layer
thickness the uniformity which can otherwise only be achieved
with difficulty represents a lesser problem.

30
The exposed metal layers can be any type of bonding pads, i.e.
for the formation of via holes between two metallization planes
or also bonding pads which are used to connect the semiconductor
to the wires.

35




t hi ckness the uniformty which can otherw se only be achieved wth
difficulty represents a | esser problem 30 The exposed netal Iayeré‘%@ﬁNZﬂy
any type of bonding pads, i.e. for the formation of via holes between two
nmetal li zati on planes or also bonding pads which are used to connect the
sem conductor to the wires. 35 - 9 JAl 2004 -6 5 10 15 The process as
claimed in the invention yields an advantage when the netal |ayers to be
exposed are bondi ng pads which are used® to connect the semiconductor to

wires, since in this case. relativyely.large, surfac nmust _he_exposed, In
one enbdBRGSISR B8 grocdsd a5 Ehs) aderf 1HevART Bt FonaSr L PR YbeBar
of the ltyemeqisi Bigept aof besexpated alreansbridieng geoimdelpbeit epasiused of
a second material, apd the first terial  di.ffers fromthe secaqnd

ot or | AIES THEGE@REL, got et ST 7 S%p b e sTbfitRd Bhediial Fges

I mredi atredly taifueely therdge rsurpaces ohushebbagrepossdrenmoved. This can take
pl ace either by an end point detection systemor by the second |ayer

hardly being attacked by the dry etching step. In another enbodi nent of the
pr ocess Ias coleakembddimetrtie ofntbat popce shex pariavoret sirothehéndeptéorhi Agest ep
are Cho%q:sscuﬁ%aft'abft h:?’xe fiéférp%h ehcihe d ayer; is-atlAckad oL eqsthangl y
than the seco part of the 1ayer, gy whi ch the etching rate 1s reduced.
Thi s camerPnhka gessdifirg ot Ae?ec Py AHMFET IR a W 48 E1rsfpBrarare!l a
sui tabl ey ERSSUre-Of Shét 3bEEngORROSELLPN Of the etching gas mixture.

10
This enables the dry etching step to be stopped essentially
immediately after the first part of the layer is removed. This
can take place either by an end point detection system or by the
second layer hardly being attacked by the dry etching step.

15
In another embodiment of the process as claimed in the invention
the parameters of the dry etching step are chosen such that the
first part of the layer is attacked more strongly than the second
part of the layer, by which the.etching rate is reduced. This can

20 take place among others by choosing a suitable temperature, a
suitable pressure or suitable composition of the etching gas

mixture.

f Suitable processes for the dry etching step can be chosen from
25 the group plasma etching, reactive ion etching, and electron beam

etching. Plasma etching has been found to be advantageous.

According to one embodiment of the process, the etching medium
of the dry etching step contains a fluorine-containing gas. This
30 is especially advantageous when the first part of the layer to
be removed consists of a silicon-containing nonconductor, for

example silicon dioxide and/or silicon nitride.

According to another embodiment of the process, the etching
35 medium of the dry etching step alsc contains oxygen in addition

to the fluorine-containing gas. This is advantageocus when the




25 Suitable processes for the dry etching step can be chosen from the
group plasma etching, reactive ion etching, and el ectron beam etchigngwy 2004
Plasma et ching has been found to be advantageous. According to one

enbodi ment of the process, the etching medium of the dry etching step
contains a fluorine-containing gas. This 30 is especially advantageous when
the first part of the layer to be renoved consists of a silicon-containing
gfncogductor, forh exaggle silicon dioxide and/or silicon nitride.

ccording to anot her embaodi nent of the process, the etchin 5 medi, um of
the dry f8eeti ngagitephl w%ggﬁgﬁﬁs l'o‘%y&%n ?ﬁm‘&'ﬂ@i&ti‘%ﬁpﬁbﬂt%ec’% siiicon
fluori nerigantal ning gas. This is advantageous when the - 9 JAN 2004 -7
first part of the layer to be renpved consists of silicon nitride. If the
paranmeters of the wet etching step are chosen such that 5 the second part

of the Imyeihé spapanesetangly takt ackedtidamd e dp reate peidsat shehl apet
the remaini ng sid

walls of the first, t which f d
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process ara%%ﬁef%npi)nﬁzai QR 18 N gje Qo dUHBF S O PEORSESat Srdef itned as
a processin e one or a host of wafers are | mersed corrpl,etelyé into a
|i G d, speedicimg seneRBLFaELPE eAnthe seorPeRrphssePfetBar FRRASCOP tﬁge

vaf er (8)golefe SHE a¥net eRLAYnAr 9¢ga8athe liquid is sprayed onto the
surfaces, and the wafers can also rotate at the sane tinme. 20
Possible wet etching processes are immersion processes, spray
etching processes and rotation processes, or a combination
15 thereof. An immersion process is defined as a process in which
one or a host of wafers are immersed completely into a liguid,
in doing so the liquid can alsc flow pass the surfaces of the
wafer(s). In a spray etching process the liquid is sprayed onto
the surfaces, and the wafers can also rotate at the same time.
20
A rotation etching process, also spin etch process, is defined
as a process in which the etching liguid is applied to at least
one surface of the wafer in a continuous flow without atomization
) of the liquid, while it is rotating and the liquid is flung off

25 over the peripheral-side edge of the wafer.

A rotation etching process is advantageoug in which the wafers
are treated individually one after another, as is described for
example in EP 0 444 714 Bl.

30
In one embodiment of the process as claimed in the invention, the
etching agent of the wet etching step is an agueous golution.
This entails among others the advantage that the used etching
solution can be disposed of more easily.

35




A rotation etching process, also spin etch process, is defined as

process in which the etching liquid is applied to at |east one surf!h:tlk# o4
the wafer in a continuous flow wi thout atom zation of the liquid, while it

is rotating and the liquid is flung off 25 over the peripheral-side edge
of the wafer. 30 A rotation etching process is advantageous in which the
wafers are treated individually one after another, as is described for
exanple in EP 0 444 714 Bl. In one enbedinent of the process as clained in
the invention, the etching agent of the wet etching step is an aqueous
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solwion. An etching agent Whl ch contains nitric acid and hydrofluoric
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per oxi de part o I nvention is a process for thinning of
waf ers halaki chtipe odfr NEL chi BG 1% eprf BRer EABYE NG thEOf P80 Part of a
| aygs is done to expose the second part of a |ayer before

Results are also good with basic solutions to remove the second
part of the layer. One advantageous etching agent contains

ammonia or an amine and hydrogen peroxide.

15 Another part of the invention is a process for thinning of wafers
in which the dry etching step for removing the first part of a
layer is done to expose the second part of a layer Dbefore
thinning and the wet etching step is done to remove the second

part of the layer to expose a metal layer after thinning.

20
Thinning is done for example by mechanical thin grinding of the
back, immediately before grinding a film being applied to the
surface of the wafer which bears the structures for their
) protection. Immediately after grinding, the film is removed
25 again. Then the surface from which the film has been removed is

subjected to the wet etching step by which an additional cleaning
step for removal of the adhesive residue of the film can be

eliminated.

30 Other details of the invention follow from the example below.

On the surface of a silicon wafer which is intended to bear the
structures, bonding pads will be formed which are later to be
connected to gold wires. To do this the following layers are

35 applied in the following sequence:




thinning and the wet etching step is done to renove the second part of the
| ayer to expose a netal layer after thinning. 20 Thinning is done fdf JAN 2004
exanpl e by mechanical thin grinding of the back, inmediately before
grinding a filmbeing applied to the surface of the wafer which bears the
structures for their protection. Imediately after grinding, the filmis
renmoved 25 again. Then the surface fromwhich the filmhas been renoved is
subjected to the wet etching step by whwch an additional cleaning step for
removal of the adhesive residue of the filmcan be elinmnated. } 30 Oher
details @) the 6avem itdvi dopllowitoml elierexhiphelBePbrcOATEHeacEPFdéBI0f a

sil1con Wafe.ftcwﬂr@ j'[i%éftg{lﬁﬁggéﬂeﬁe%fthﬁe BLRUShHT 8aashondi ng pads wil|

be formed which are er to _connected toﬁgold Wres. To do this the
fol | owi @)l ayeera0 are tlEckppitediim tABeFoRPollRgaBEduEREeX COAFAND004 -9

(1) a 60Qnm g hizgk ghuiWR | ayernWiinChdsrSdd uthiveed asced ngifEastiba

| ater arrangenent of the bonding pads, (2) a 20 nmthick titaniumlayer as
the5an;|-refﬂ@&Iﬁkﬁﬁlh©Yer(3) a 30 nmthick titaniumnitride |ayer as the
di ffusi o) 5 Dagshenm! anerk E4) 12c30Qikxdditly st hison dpDxéde hayerrusi ng
plasma as part_ of the passjyation |ayer, (5) a 500 nmthick silicon
nitride | ayerchusthy Pr&asmEAaicPartY®bf the passivation layer, 10 (6) a

phot osengiyti v pobyhri daibayen 1aycspinitedald rigayey csisg slasveéuasdpart
accordingly, the areas over the later bonding pads being renoved. At this

poi nt pl asma ¥t cHrRgPRPRAYAEAP W KA gas mi xture of

10 (6) a photosensitive polyimide layer by spin-coating which is
structured accordingly, the areas over the later bonding

pads being removed.

At this point plasma etching treatment with a gas mixture of
15 carbon tetrafluoride and oxygen takes place, the silicon nitride
layer and the silicon dioxide layer being removed. When the
titanium nitride layer is zreached the etching rate drops

dramatically, and the plasma etching step is ended.

20 Then, to remove the titanium nitride and the titanium the surface
is treated with an aqueous solution of nitric acid (c = 10
mole/1l} and hydrofluoric acid (¢ = 3 mole/l) on a SEZ Spin
Processor 203 with a rotational speed of 500 rpm (T = 25 C,

} volumetric flow: 15 1/min). The back is flushed with nitrogen

25 during the process. When the aluminum layer is exposed, which
is indicated by an end point detection system, application of the
etching liquid is stopped and immediately after the etching
liquid is spun off, it is flushed with deionized water and dried.

30 The aluminum layer can be selectively conditioned by slight
controlled overetching, this taking place by defined removal of

the aluminum (roughly 20 nm).




15 carbon tetrafluoride and oxygen takes place, the silicon nitride |ayer
and the silicon dioxide |ayer being renoved. Wien the titanium nitrd ¢g&y 2004
I ayer is reached the etching rate drops dramatically, and the plasma
etching step is ended. 20 Then, to renove the titaniumnitride and the
titaniumthe surface is treated with an aqueous solution of nitric acid (c
= 10 male/1) and hydrofluoric acid (¢ = 3 nole/1l) on a SEZ Spin Processor
203 with a rotational speed of 500 rpmifT = 25 C, volunetric flow 15

1/ min). The back is flushed with nitrogen 25 during the process. Wien the
al um nursll ae}wr I s exposed, which 1is indicated by an end point detection
system appli cat ion of the etchi ng liquid is stopped and imedi ately after
t he etching uid is %pun ofL, is flushed with deioni z%d ter and
e, 30 The aPHRFAGH FRYorCoLir bl RETUAL FABPRHICE GnBAC) LRV GH On
control |l ed over ehehi #grfabes dakbngs@hbcendyctief i nebgteraneal bef ei'shsive

al um num (roughly 20 nm. 9 _JAN 2004 -10 C a Proocess_fo east
par ti al exposurEgBPVﬁH' a2t &S T PG HEYSH fwggec%#% s%?ﬁ%o%%%i %d L8
substrate by er@sieveetaénbagerofchirdeastipae lraydratbinch ha&ebeequappéi ed
to the netal er characterize i q C t
part of the Iayg?/‘ 1?‘8@09%6@@%(1%% f}'ﬂ% éq tolt‘%%aﬁgegggdgtgﬁﬁ ﬁ

| ayer by a wet etchi mgooi@l padt 4:h82(185€II bY a wet EtChlﬂg

10 2. Process as claimed in claim 1, wherein with dry etching

more than 80%, especially more than 90% of the layer, are

removed.
3. Process as claimed in one of claims 1 and 2, wherein the
15 metal layers to be exposed are bonding pads which are

used to connect the semiconductor substrate to wires.

4. Process as claimed in one of claims 1 to 3, wherein the
first part of the layer consists of a first material and
20 the second part consists of a second material, and the

first material differs f£rom the second material.

5. Process as claimed in claim 4, wherein the first part of
! the layer is attacked more strongly than the second part
25 of the layer during dry etching.

6. Process as claimed in one of claims 1 to 5, wherein dry
etching is chosen from the group consisting of plasma

etching, reactive ion etching, and electron beam etching.

30
7. Process as claimed in claim 6, wherein plasma etching is
done as dry etching.
8. Process as claimed in one of claims 1 to 7, wherein in
35 dry etching an etching medium is used which contains a

fluorine-containing gas.




25 6. 30 7. 8. 35 Process as clainmed in claim1l1, wherein with dry etching
nore than 80% especially nore than 90%of the |ayer, are renoved. E

as clainmed in one of clains 1 and 2, wherein the netal |ayers to be JR&ﬁ@f
exposed are bondi ng pads which are used to connect the sem conductor
substrate to wires. Process as clainmed in one of clains | to 3, wherein the
first part of the layer consists of a first material and the second part
consists of a second material, and the l¥irst material differs fromthe
second material. Process as clalned inclaim4, wherein the first part of
the layeP.is at tRIMeeSIRL StFHIRI i1 HER I s dETFETRrD DY tHENREAD

during dry etchif\.hFiQcrRSSida £4ahs8d WHienecehtshiakmexygen.5 wherein dry
etching is chosen fromthe group consisting of plasma etching, reactive

ion etching, and el ectron beam etching. Process as clained in claim®é,
wherein phasma epehéddsiSs @P@ﬂn@cﬁ myozeécdnﬂ ngll.a Miooesmnd s clvwiemst i refone

of clains 1 to 7, wherein c I ng.an_et chi lLum.,i.s e h
contains a fIlMﬁ??@P@oﬂ?ﬁFnPﬁg éﬁ ayey 3RNm?584St%fn§ yiﬁttaéﬁkéjyﬁﬂﬁ
the first part of the layer during wet etching. |

11. Process as claimed in one of claims 1 to 10, wherein wet
etching is chosen from the group consisting of immersion

10 etching, spray etching and rotation etching.

12. Drocess as claimed in claim 11, wherein the wet etching
is rotation etching in which the semiconductor substrates

are treated individually in succession.

15
13. Process as claimed in one of claims 11 and 12, wherein
the etching agent is an aqueous solution.
14. Process as claimed in claim 13, wherein the etthing
20 agent contains an oxidant.
15. Process as claimed in one of claims 13 and 14, wherein
the etching agent is an acid solution.
a
25 16. Process as claimed in claim 15, wherein the etching agent
contains nitric acid and hydrofluoric acid.
17. Process as claimed in claim 16, wherein the molar ratio
of HNO, : HF is in the range from 2:1 to 1000:1.
30

18. Process as claimed in one of claims 13 and 14, wherein

the etching agent is a basic solution.

19. Process as claimed in claim 18, wherein the etching agent

35 containe ammonia or an amine and hydrogen peroxide.




5 11. 10 12. 15 13. 14. 20 15. 2516. 17. 30 18. 19. 35 i Process as cl ai ned
inclaim8, wherein in dry etching an etching nmediumis used whi chg jAN 7004
cont ai ns oxygen. Process as clained in one of clains 4 and 5, wherein the
second part of the layer is nore strongly attacked than the first part of
the layer during wet etching. Process as claimed in one of clains 1 to 10,
wherein wet etching is chosen fromthe_group consisting of imrersion
etching, spray etching and rotation ef&ﬁrng. Process as clainmed in claim
11, wherein the_wet etchin i_S.rotation etchi iqlmhi h t he. sem conduct or
substrafls ar eP¥PESEEd R ivitgldlaaplli?gi n < cé“’@sfzﬁgfdr‘?’. alﬂecéess'se“éjsc%l? T RER i n
one of clains 13duppdriReswberneiihchthereichingsagéatimesd an ageeofisckaimsi on.

P | ai i laim 13, .wh in.th tchi . t ai
MG SR L C RS C Mg e

thinning and wet etching is done after thinning.




the etching agent is an acid solution. Process as clained in claim 15,
wherein the etching agent contains nitric acid and hydrofluoric acid.
Process as clainmed in claim16, wherein the nolar ratio of HNG3 : -HFjANSI0DN
the range from2:1 to 1000: 1. Process as clained in one of clains 13 and
14, wherein the etching agent is a basic solution. Process as clained in
claim 18, wherein the etching agent ggntains ammonia or an am ne and

hydr ogen peroxide. - 9 JAN 2004 -12 20. Process for thinning of

waf er - shaped seni cERAGESS FORTREA TN SEMITCOWHBRTARA claimed in one
of clai mgpg 4019 i s used, wherein dry etching TS dotie re thinning
and wet etching 1s done after thinning. Abstract PROCESS FOR TREATI NG

, SEM CONDUCTOR SUBSTRATES The invention relates to a process for treating
sem condgglory .8 t iLn _which netal |ayers are exposed by renoving one
or nore Igge;:sn o‘#@? %&sgg%%gsoftoa T eortticfor Sulssttriatge sdmidondavecbeen
appl i ed EBCER&aFEsal1iN agheirch ine vl Ao ML et,&j%sﬁ ceinatinme
sequencepped lfd.[);esf' péfttgra t he d ayer by a dry ethﬁid?s]"teérbovm t g or
second part of hesfayer vy & et Hi iy S8mepenductor substrate which

have been applied to the metal layer, in which exposure takes

place in a time sequence to a first part of the layer by a dry
etching step and to a second part of the layer

by a wet etchi
step. Y ching




