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1 Stabilized etching solutions for Cu and Cu/N | ayers
Description 5 The present invention relates to new

st orage-stabl e sol utions which can be used in

sem conductor technol ogy to effect specific etching of
copper netallization |ayers and also Cu/N |ayers.
Wth the new etch solutions it is possible to carry out

iadiizag eRRfg sBRtiRITH OWarf CANl mpopper metal | i zations,
| ayers of copper/nickel alloys, and also successive

cop Erer and ni ckel layers. 10 Fromthe journal and
#RoN t erature, etchants per se for mcrostructure
etchl ng for Cu and N netallizations have been known

fT(Pné pPé%"eﬁt |Fg¢b%ﬂor?ﬁ%ldf@@tb%ewlsibr9g'ﬁ §tbt8é‘ Eggtiogg%Wh'&n be used in
Pt TRASEE, Bionet she et o Bnbat Sndliaul Bifs and
QlyodhYidayese ¥ the sew pichspluiensdt i posgibig to@arry eat etching and
pattérning e all-voppbr ibiafiz4tion?, Iajexd oficoppepnitkyaibydiand also
%ﬂ&ellsg,% k g nlg@ﬁag%,ghl ng of thin copper layers it

IS a to add other acids and auxiliaries to
the m xtures of HNO3 and H202 (JP 50140333 from 1974
dgrorsthedoandgNd petent Ieratire. ickdhants gei s for micodstragtunei stehingefsr Cu
&0 Na hietalig atld?Q Aavebsbrf KPbwR @ \iedné thad be:}@arsag articular, etching
SRR SbE IRl ﬂy@ﬁ?ﬁﬂs‘?&w et Z %0
t#é $H0s0eher IA Y8941 Jlrsenidith 930492 %Scaw the pisging of V-Ni-Cu
irmmna@s witiy Hi Oyt @ mixtusesrarebvatioad auxiliatiesc Roothe giching of thin
COPYr iRyt iKdIs8 posiie f@acﬁ%ifﬁ&%@i@s and é{g:ﬂ%ngégﬁggés?aﬁg?s %];u
EW%”HS*E% %4%3%3%”9: soécr)éldJ é%e%?ét the top by a

nobl e netal l[ayer (Au) for external contacts and at the
Fot stabilidiyg acidic etching Mixdreg yaitainid@ HIYH acdior pravBamg theayer s
gé@orﬁﬁo%hr%ﬁ o{’ fd 'HébinHe }6nH5[?@94@%9@!&%5%|o§%§!ﬂe%%;ﬂ6d &ns.

% 2 (gdg I vely Targe number operati ng
of ce with the layer structure, is

needed for patterning. At the same time the nunber of
AP EHeAirédtdt frhé€ Parioub th%rb B6ing @atEaBIAER UESd inRein®ibRBuctdr

L0533, PSRHIO pu B B76: BORRBL ErfiapLggl Tayers can

have rSruptive c nce t he
subsequent operating step. 35 Layer sequences of Cu and
[Sieingruspauirt pastidubar aleermeltiibpersl adrepdsgp ot @l byd Bdeyeretvbiob drd ¢losed

SRR 5 &RSoIE Rt 1Jbr (a8S BPExtE&ItoRRkEn8RBthe bottom by a Ti
or TiW layer.

Typically these layers are etched individualiy using separate etch solutions.
Consequently a relatively large number of operating steps, in accordance with the fayer
structure, is needed for patterning. At the same time the number of operating steps
increases the requirements in terms of process accuracy, since possible residual layers
can have extremely disruptive consequences for the subsequent operating step.

Layer sequences of Cu and Ni in particular have to date typically been etched in
separate steps using different etch solutions.

Thus, for example, a copper layet can be etched by means of an HO2/NH.OH solution,
whereas a nicksl layer can be etched by means of an acidic ammonium
peroxodisulfate solution.
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Thus, for exanple, a copper |ayer can be etched by

means of an H2O21NHAOH sol ution, 40 whereas a ni ckel

| ayer can be etched by nmeans of an acidi c amoni um
peroxodi sul fate solution. 2 A solution of HNO3/H202

can be used to etch a layer sequence of Cu and Nl in a

SI ngl e workstep. Wen correspondi ng soI utions are used
for the etching of | ayers and Ni yers, however,

ét %qﬂutPaPEENQd@?%h%a@%ﬁéF%W%a tewer S@aa?rsc@ bEu@ne Y e single

Traskstepa Ydhenfcomrespohdisg bdletions aretused farthe ¢tbizing ofeu lapers @pd Ni
Qdyefs) hanel/coletdN rate@@ecriededsHaby if @eiddubdd df @EHINgSThdreBson for

3 o' e EESRTRESLISRDL, S Y rOARSBRERA RS i
&GWM%F??QS'FPOG'F’O@ pldhe. bydioges neraxisie "hV‘FéP'”E'% first etch

attack on Cu-containing netallizations, irrespective of
vmeé fesliit thifetidg Ehﬁge'lrﬂﬁé%@ﬁa podRhith ﬁ'le(é’tcl{‘éﬂlutloﬁ‘faﬁé‘"thé Rt Bt etcn

B o P h0 T Rt e pushad oL i o6 aieRt
t%‘ﬂrsph@tu‘g@r #1e e irslbe elchedisytion has baen epfsumpddbeletsh rates
HINESY &R attedraimeticallyp Thistredans haltheand oNJnsltétylﬁéﬁ eich solutions
%E? d ol ﬁNb@lﬂlz@zorﬁaupés b é{Chl au Er'i}?ﬁ Iﬁitﬂ? |s&of Bhif wftgrj E@ssmthty
Gd e SR 3t Blgs woyBibeEEte SR BHIP 2BR! 'yeissh' deqrse gl

degheclogiod! costengrineopyenienag.ent i on, therefore, to provide
I nexpensi ve stabilized etch sol utions which al | ow not

9{\% ¥n %H@&%ﬁ ﬁe p‘?e%ﬂf)ﬂ%r}tlgﬁ qhe[?bfghah{o C#rgy & ﬁe%%ame §{%H%dl\£tch
@8W§?Q§rﬂ’h'@t ligwnet gnly FH‘PCE%ﬁWlel coppesangd P'Cf‘@ '%’5 B 135810“0'1‘“ alloy
trhegtalfflratisrento bierpiched siompiyt andwith\al abestant edthctates o particudarithis ah
fﬂb e%i"@f tﬁeeﬂle!?é?ﬁ ﬁﬁer@lfson tcﬂeﬁro@iﬁg ah“btch aYieticn Wﬁlclbﬁilo@ls%@&&bdc@s er
S b (R R s1enER i StdiubicalsP oRaOBbaE s eBonPlordty
\Mﬁ?&?ﬁt inyRtien togirg¥ideimpeved aisb SPivlians inwhich éhegatpytics
rd%d@tﬁ@ﬁsltaﬁ df fherH,Ohisebducdd andgr whieh efueihg the stghaigedpiettion,

E rls%ﬂﬁ o ntat Rk R)'h'e‘. %Fch aEélﬁ!ﬁ.ﬁ:gte uptl'ﬂé SWPP&“:E ?’1
AoRgreely a@?ﬂmeéauewﬁ@e\‘aegt;ﬁ?%mamdapt%ﬁaraﬁféﬁs b The

present object is achieved by means of new, stabilized
eﬁh@fbrés@hwajé&ﬂé afcﬁiéve%t &hs omm%tad.n@wé@n aaadz.dﬁsq&eétcmng

L N LN a&%S@ O3S B, SRRF ) e g
dUN@,a) BYFUOWF@I’OX'C’&{HZQ qﬂew aGig @F"@Walﬁi 3ndldm pargeulardyydpeans of
SdholLBiogs Wt BorasI¥p nitseadid ihian@rdahitbfishe BIE0XPLUwWsigat baskd
Lo R0 Sl Al Bhion B3 ibrolh deRBcRF B alof AR 4% 1b/18% by
HEGRE oo GRGR e GNP ETRABHEN ﬂ@aﬁﬁ%tfqnﬁ e e Gt i
saml amduohsf 0Ny tac tiPh by weighi, based cadhelovenall compeaition tPadicularly
cbo'é&"’eicﬁ oliRYPBY aMEHEHH withRRRBENDHT thié Rin® WATcRIcbmprise nitric acid
TPERDh B Bhoui 1 5th 3doby AR pBLET O SOLFER e sl
hydrogen peroxide (H202) in an amount of 2% to 6% by weught based on the overall
composition, and citric acid in an amount of 2.5% to 6.5% by weight, based on the
overall composition. In accordance with the invention the new etch solutions may
further comprise additional substances, specificaily those which enhance the properties
of the solutions during the implementation of the etch operation and lead consequently
to improved product gualities. Such additions may be additives, such as wetting agents

or surfactants.
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(HNG3) in an anmount of 15%to 35% by wei ght, based on
the overall conposition, hydrogen peroxide (H202) in
an amount of 2%to 6% by wei ght, based on the overall
35 conposition, and citric acid in an amunt of 2.5%to
6. 5% by wei ght, based on the overall conposition. In
accordance with the inventios the new etch solutions

may further rise additio subst ances,

Cpkoptabta i e i BrPeLatf oo T HRERIN Seicondupie
davhoelomns during the inplenmentation of the etch
operation and | ead consequently to inproved product

qﬂ?br‘v@htﬁfﬁ ||k§H Qg‘ p%ggbé Egﬁa%ggafkﬂr Q?h r?gd%.‘ctc%ussﬁ% cggb'eg ézﬁ%gs and

Rickel '@sﬁé‘: 'n ﬁ@'@h?PPWCF freoeolegy; Whish inyplvesmismarsing semiserpucter
sEementséiny @obrredpealing lagers .in dhetch solativhi ssrekdribediabeve for a

I%Dﬁ&br%@%%ﬁe sﬁos%ﬁégqp% Fﬁtsefgmap&s akgeg@e%ﬁ'evc%eagwaﬂndé §s
SRpoeneling s T LRt REREIE TP ectieh giion ugatifg thom win
@@iﬁe@]ﬂdﬁﬂmm@GMyers in an etch soI ution as descrl bed
above for a sufficiently long tinme and, after the

r%@'pa&tw&g%abea&% taﬁgﬁpts%gbm tfe §%tvg|i-ﬁ?%ﬁtep

s h conlaiag %ftﬁr%@m wﬁ%rﬁg AR 3 CARRP LRI GIchGRIeHEIOD usioo
lsncht $ndutipas tTotdats, bowerer resaddition hambeeoffomwuttlmtmteyems the
%Et%ﬁh& b@d%n{pB@itl&%f' hWSrob@rQBerbﬂde la‘l'itﬂi/tﬁsg%l S eeﬁlﬂﬁ‘é tabé%' rﬂ)gadversely
e oS apdhicd e, doth SluBh S ch S ARl b Sl Rifizing
addjtien is thahadding ik ip the §9I|Ht’qrﬁé\'§ecb'iné$ﬁé‘ﬁf GREUSH any l‘f‘!ﬁaﬁm?m te the
deheolapers iof thersenifcohyubte gmenewbich Rdareated uatier tygcal aperatingre

dosdiignet adversely 15 affect the properties of the etch
solution. Critical to the choice of a suitable

%%Fiﬂéiﬁ'lt%s ngxgq) Eﬁ ﬁ)rﬂmég ﬁ'naﬁ ﬁ\@tadaiﬁ&{ &Qzlth auIlc?to I-Ii}@Oa/H;hOr
SONRNNG b 9UIPNS WS di FESPIBRIISH obMLsegan REFPLR it 1o
lpre(sancmcbflanmmr idng hd balargshepratanteyl. Evaritisuchengper 26d nickel ions
%Hra%dni!laﬁg ivthe tetch%auﬂ&vvtrkée&wm%tbh il ;srbseeae@t 4 high spéed.
v B O R g SO0 i By PR O e
ptabingreperalion stidpkes plasasvith@ Mitiallywngbangegiseeethascepmmyechwith
itife étwiatecwesarmbmoﬂmh stilidre® froffocortimating ineetdl forshe
%ﬁﬁerﬁﬁ éﬂHeﬁﬁhb@ﬁefﬁe‘ff&H l'ﬂ? dgﬁﬁ&%i’hgﬁloﬁ%% mc‘%@&@f&%{g@
@n@oswrshﬂ ioBh ISTPlaiNgE Gt emakrBiptiNgyt high temperaliirey. It i fReresase
epbsd?bla wito fresa héw etchtsblutiortsatl eperpledoth aMIctMiemperatmreabhq/at

b egﬁe %&aﬁ@@ uBo §mfheaqm&\éttc9nst$ﬂ? etchlrstbs F at e using

solution still free from contam nating netal
i ons.
The concentration of the added citric acid can be situated in the range of 0.5%-10% by

weight, based on the overall composition, the range from 2.5% to 6.5% by weight being
preferred.

Suitable solutions for etching all- copper or all- nickel layer metallizations or
corresponding alloy metallizations may comprise 5% to 50% by weight of HNO3, based
on the overall composition. It is preferred to use etch solutions in which the
concentration is in the range from 15% to 35% by weight. In these solutions the amount
of H20; can be in the range from 1% to 10% by weight, based on the overall
composition. Particular preference is given to compaositions having an Hz02 content in
the range between 2% to 6% by weight.
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Furthernore, the inhibiting effect on the deconposition
of H202 induced by copper and/or nickel ions is

retai ned even at relatively high tenperatures. It is
therefore possible with these new etch solutions to
operate both at |ow tenperatures and at 30 el evated
tenperatures up to 90C with al nost constant etch rates.

-ﬁrﬁ@ Sgc?%gﬁﬂ&{saﬁ 'tt?eﬂm?énh&b? rﬁtg%ﬁ/'gq%@/g H!slﬁg m@hglﬂurip eﬁ}g rgtéaa aslﬂ with
ﬂfé’" BRAYANRN Of ESmMTb .Y %?'sw in figeade ph e 'ﬁ"lchrPF‘Z”CB‘% 4sgdd 5% by
werr‘g:nnd@mm@hnqdo@,f dhe aclive 3chSolk thaunlyerogeri pdroxides cBobe used in

Qlﬁéiﬂ&hﬁl gf &high- pGrﬁlPBQued@xE s8lution. “Fh|§ kelLitidrA%8Y bdTBARAYiIiz&@Hritqas

e SR b G L Pt o

eé%@eiwq a5 oriEDTNPA ferrexpmple. K is nreferred torise o120t oasuiified,
li ¢ P/ccirehglb béme o@iuhe ra:bmd?rtercmaily g;stbnnartyhmuﬁegm@hﬁtroa mtabﬁ%’zd With
Hpeohiic WeH Iie-etdt sditBRSare AbpobRitsly b &Ln qur% pcgr'%%ﬁ
can be | e froml t se
RuBG r Beb? BufiRd Herarinn oregg st el ”%‘r'%ﬁ%rﬂ@ﬂ’&%'c C:
deshenlog conposi tions having an H202 content in the
range between 2%to 6% by weight. 4 The etch solutions

qfheteh-,ﬂ stk tdaﬂ%e‘b?ébape% &GM@%%&%#H%@H@“@&R&%&@ oead

%E{blc acCl Wdt%h ncentra

IeRmnt pipndisted hydspganRePxidesglulion. whichirayrhay BUsYE BN
tsabwm dbg hydrogerapsroxide ssiutinmnontaining cinecacitbat ipebteired i, this
Gy cBe thes ®6 mixed épfbﬁ)pf'lﬁlfem @t @odnhg;hawbprtaye HitH AGHSasured

Biciht &t Bonctlired it rkétdg%”iﬁ‘if‘éfnuﬁbgjt\bivﬁf@w IfiEdupler! ¢ N12S S

Seen 1T eshi prepare
stabilized, by neans of suitable anounts of
dki has padvien sensittd dissoE®THdRAric Add indkedibleet water beforehand and to

REE b 5QGtioh @ theenikldR2prasardd féth inftriceshid rﬁ%y%’oﬁ&ﬁ 5819%ife &ution.

wei ght, commercial l'y custonmary, aqueous solution
st abilized with dipicolinic acid. The etch solutions
4 edestial apriicationithe frst variaat ey peavan te eereseigiimdi ng

anounts of hi ghly purified water in a grade suitable

flr?{he lr‘r?a%n!errbe% &%ﬂéﬁﬁ?&aﬁg Iﬁtﬁ@g‘g@ S nedT\Dr‘ﬁct‘FthQdes nitric

utions ca e' of
2P0, OB Gys, ST e oSS GIIE S 18 e rebler fhoddioatn
petoside geessll amt:haém comiprisdh if epprohtate, ib email avoails, long edmofEhe
Rsnigss rhapﬁér%ré@nslalthg ¢oPBerRitddtyaidden ﬁbrtolk‘d@ sagfich. hbat

aﬁeé)cgta%&?)g? aBO\{I(;:'Ir {h% Iélt%r Wpo‘iﬁ{ﬂ Fnlﬁg ﬁe %Smg{)un% surf‘rhas dipicolinic

PA ghobmeinet steta ﬁ@@ﬁqsw@a yiemalaved semanercigliy
d| I uted with highly purified water. It has proven

Wﬂ‘\%htt?é etrgd hocngoih‘ége §J\ﬁ|oﬁé Brre' rt%ﬁl'an blﬂtaBEQOrdét&WODDH

ter on
Vi and kel e OTCRTAATEIRS Sy RYeTs 1 SRRAPORNSTETgeagiogs and
arst afle orexhibit a virtually unchanged etch rate over a relatively long time in the

etching operation.

If necessary it is also possible, for the purpose of improving the etching operation, to
add small amounts of additives suitable for semiconductor technology to these
solutions of the invention, such as wetting agents, surfactants, etc. Additives of this
kind serve to improve the wettability of the metallic surfaces and are able thus to
contribute to improving the etching operation. In the investigations carried out it was
found, however, that such additives are not absolutely necessary, since excelient
etching outcomes at high etch rates are obtained generally without further additions.
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20 I'n industrial application the first variant has
proven the nore suitable. In the nmanner descri bed,
aqueous etch solutions are obtai ned which, besides
nitric acid, hydrogen peroxide, and water, conprise
citric acid as stabilizer for the hydrogen 25 peroxide
present and al so conprise, i% appropriate, in snal

e no abi hat re._present in
B eackbeet st ertio GhaNe. nekiii wlhatn P Sben@n ore o
armuebdwcaermma@‘eWab@wﬂcw stabiitytvéthoutampliemel svareat etryated
tanpdatos. Theyitad dednployed ufitcca terpeiurEbTAREt 90°CePaicularly

%Qﬁ FesﬁﬁsaQ'bl Eﬁm éﬁHﬁé 9@&%*&%9%% & tl?l"e%l]@é fron?

Fapthidp 401G, e plhstees fops carider 'Sn%&ﬁaégguths?@om can

herefete thka/iace prefemstialysah o hg\panatung | ayers in
sem conduct or technol ogy, and are able to exhibit a

\‘r'hgtnﬂﬁl hs%ﬂl?gr?sn«%e%grlbeetdcalpe Lfetd(?n g\égrgveﬁycgn%!a@é% :j%jh 4:1? R@Igyers
am %ﬂlﬁwgﬁe{ tech ffodﬂQYtgH@ wrfers da e twateqwﬁa@wnm@onpﬁ@ niekelir ng
@pppaunickel layiets todddtchng dre mmersédsin @f battdebintdiveg eteh isdlatidre as
foggcr%t@glgswad&qnog Fo%ﬁ&a%rﬁgafam bbssHin %Q.'tHé th@e&ﬁes%fofmee
bl ST Ao e GBS s S 308 Ao i 2

wet:czrwb iupita gevefal tinatese byateimoyal sl ieaader fromtthaietchasolugion anits
tridsing Gith highipluety twlitdr IO HsIAG ob&raticH 85} 2de REE athudBer dffimes.
RS daRY R h’g‘t%Hsﬁg %o@%gﬂdn%@'e%*d it was 40 found,

however, s are not absol utely
necessary, since excellent etching outcones at high
dihe mewabmgogiiians ob thaietads ofpbioresr afitheyinventiom bavefthe sthantage that it

agishssibRns opéateﬁ\ﬁtﬁmgrabmaay oRR G drifedurftbnta? trﬁsbib\éﬁbtmg step

aIHS It]rgatt 91% de?é?'nl %&dtigﬁ]éarﬁ) f{;ﬂé’r?de& A?Q} a{)?rleq[me |Yh%ﬁ1%ﬁ%rg¥d that,
@@Uﬁ@ﬁ@f é*\ﬁeﬁ*ﬂoﬁ?“e@l %@bﬁ%wnt ibigpessinie plawst cnﬁwetelartp peoid
elafetavipasefiguts of tiee dtehmpmbutioh wn ¢hexemaibingtstrROlre dPdhnd wafat. Jhisys
I%%Rfé hAptld i/ rédp foor Wee}(fﬁgﬁ"f&féctgtlﬁgHﬁﬁ'leﬂ@lsé B@cuﬁswwrggb%ct of
A @%B?%tloa@f Fetal 1008 ob e YalerSuitace, Rbihis cpptext it nas:
tegengrsl tha thecaddlition et pilsicacld prevestsiveaeatalicatesprapesitian| of thet
W&%é@ﬁ?@fléﬁ bY €u arld)6r MNGNVsCis Gl 28 ke doPRenitkeRe Iof the duaidds by
V [
%2% g ﬁ%ﬂgﬁ tﬁgtchﬁgﬂ (l)t lmgq_%r%e@ag ghragﬁteglt%llinaoie?%tloh ﬂwolvmg
EXPSHTG t%w@os'tlﬁn%wéme igyention apRARRtY RTQsREds in ggeqrdance with
kedifedrem ethchaniem thanevieadsing thee dict dolutions amplongl letheho for these
%ﬁété’lﬁgaﬂ{;}\ A d«ﬂomﬁ&o@ﬁﬁ’ ﬁmetaﬁ&atE:ﬂ RRY ahe%ilftakes place
g Ry the gin @f%ﬂﬁé'ae a3 A GAEER Bt A PRPAZORICEY @
aiaselutn@ mieakayp ofithepbarg meta! merSSe@onmglm pfterghg etgbing operation
Mal Bb&Scartidd 62O irtudfy itnpesswaf 1rfind eeypdriceshete stoh BbIUM,
FAf Ha&%he 54{&»&?9 wnqz_;em %ewseetaysova@t@ﬁ{a r}gagﬁaétlbﬂsc‘ééqgresuit

o?unwanted settl|r¥g of partlcﬁes on?he warer surf%ces

Moreover, by virtue of the short reaction times, possible etch attack on the exposed
layers and other areas of the wafer is reduced to a minimum.

Since the etch solutions of the invention are capable of etching both copper layers and
nickel layers it is readily possible to use these solutions to etch successive copper
layers and nickel layers in a single operating step, so that the existing two-stage
etching operation using different etch solutions for copper and for nickel can be
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15 Thereafter the wafers are conventionally dried. The
new conpositions of the etch solutions of the invention
have the advantage that it is possible to operate with
a high etch rate over the entire duration of the
operating step and that the etch solution can be used
for longer. At the sane tinegit has energed that, 20 as
a result of the shortened etch duration, it is possible
AeRivred by Grafnala erepating stapang 1 i3japve PRGES AT tusseelysonsreteh e
svlutions & bisi veay tbeusenss theeetein Bdlutgpns bf the investionfresuite imaf er .
EBhsiddrable BaVingsGitethb ¥f rbtdRall tind, @@ 664ts.0f the "lift-of f"
ef fects which otherw se occur and in respect of
unwant ed redeposition of netal ions on the wafer
Jupthepore. fhe qrigradagediiehing sten fop successivecoRBETIRYEFS Aknickel layers
ackkes it possitfie  avoidpraends phiek essulted Hitheda fredh yémuant residual
IReARR8bsdr @Rd Rkkdihe 25 hydrogen peroxide by Cu and/or
Ni" ions as well as the contam nation of the surfaces by
et chi ng ﬁroducts. In this context it is also energed
tTihgtefare.dnieugmiha gse phthaelcbrsolutions) of thegnvestipn dus possile tre
cRnpeshigh-qusiodtcli tetcormesewrtittothand %;ﬁﬂﬂtaﬁrp]dvle)acheﬂﬁkﬁatimonly
: 4ol m@ﬁ; smt han en using
?’ﬁ@%ggﬁﬁ“@{ rze?tghgorgﬁ%){utgf gggki e?etsl%' for these
nmetal lization |ayers. The dissolution of the
netallization |ayers apparently takes place 30 not by
the sinple dissolutive renoval of netal particles but
al so, apparently, by a dissolutive break-up of the
bare nmetal |ayers. Accordingly, after the etching
operation has been carried out, it is virtually
i npossible to find any particles in the etch solution.
This has the particul ar advantage that there are al so
no quality detractions as a result of unwanted
settling of particles on the wafer surfaces. 35
Moreover, by virtue of the short reaction tines,
possi bl e etch attack on the exposed |ayers and other
areas of the wafer is reduced to a mninmum Since the
etch solutions of the invention are capable of etching
bot h copper layers and 40 nickel layers it is readily
possible to use these solutions to etch successive
copper layers and nickel layers in a single operating
step, so that the existing two-stage etching operation
using different etch solutions for copper and for
ni ckel can be 6 replaced by a single operating step
and it is now necessary to use only one etch solution.
In this way the use of the etch solutions of the
invention results in considerable savings in terns of
material, tinme, and costs. 5 Furthernore, the one-stage
etching step for successive copper |ayers and ni cke
| ayers makes it possible to avoid probl enms which
resulted hitherto fromremant residual |ayers of
copper and ni ckel .



Therefore, through the use of the etch solutions of the
invention, it is possible to 10 achieve high-quality
etch out cones which hitherto were obtai nabl e conparably
only wth substantially greater conplexity and at
hi gher cost. 7 Cains: 1. A stabilized etch solution
for etching copper |ayers antl nickel |ayers, or |ayers
of correspondi ng all oys, consisting essentially of -
nitric acid (HNG3), in an anmount of 5%to 50% by
Clagisght , based on the overall conposition, - hydrogen
peroxide in an anbunt of 1 %to 10% by wei ght, based on
the overall conposition, - citric acid, - water, and
Lopt i daabilized sich gl piopdergtching cammper lesterstand oickel jagers.ac baerelpihg
to c £ Is in an amount of 0.5%
to %%%g%%h%%pﬁg E&%11§§§%ﬁ%? gfoverall conposition. 3.
The et-chitgphaid GPB‘fﬂzheltmfmon@ of & ecd H17mbyweighigraeddrpntietovirell
aci d (Fﬁgﬁﬁsubﬁ in an anount of 15%to 35% by wei ght,
based on the overall conposition, hydrogen peroxide
(H2ORY |hsdrpg\en parexidatAntameint 204% & 16% tywandit, dated o hsederah
the overgll.g@pposition, and citric acid is in an
amount of 5@6to 6. 5@6by wei ght, based on the overal
conp03|ﬂﬁ@%%"h The etching solution according to
claims 1.0 3, wherein the stabilizer is a conpound
which is customarily enployed comercially for
st abirdioptionglhhspabilzgen per oxi de sol utions. 5. The
etching solution according to clains 1 to 3, wherein
the stabilizer is dipicolinic acid or ethylene di am ne
2t et r Berrishhglhema cphdisplching Ladie)n tHDRMPANL angumoTiie! (8% to
of a g, o claims 1 to 5 in
seniggﬁdﬁg%@?lgg%ﬁﬁk gﬁéﬁyg%% % process for etching
successi ve copper Iayers and nickel |ayers in
3.Sem fanductor on & LEEAR o%ﬁ Y 1 Wefedh GRORGA gﬁéo ), 'T%T%aﬁ bGunt of
seni conduct or- el emen avi'ng corresponding” rsin
an etXnhtogéYaltviveighabesed di g otemlichmpersiot, h’ydrosernvroxale (Hy05) is in
ﬁgié& Calélg)ﬂﬁtleoY% Q&‘@aowg%gﬁﬁgasgaa% rF ove{ n%onﬂ?gﬁl{g)r\lilaﬁy S’ﬁt acid is in
senm gomunitod?.5%gb éfr%mysveﬁghc hwrhen bt cwrzélwbmpvsown washi ng
themw th water, and drying them

4. The etching solution according to claims 1 to 3, wherein the stabilizer is a compound

which is customarily employed commercially for stabilizing hydrogen peroxide solutions.

5. The etching solution according to ¢laims 1 to 3, wherein the stabilizer is dipicolinic acid

or ethylene diamine tetra(methylene phosphonic acid) (EDTMPA).
0. The use of an etching solution according to claims 1 to 5 in semiconductor technology.

7. A process for etching successive copper layers and nickel layers in semiconductor
technology, which comprises immersing semiconductor elements having corresponding
layers in an etch solution according to ¢laims | to 5 for a sufficiently long time and, after
the metal layers have been etched away in a single step, removing the semiconductor

elements from the etch solution, washing them with water, and drying them.



