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sol der LB ﬁ" and other dielectric films and further to copper substrates
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it the alignment marks are fornmed by the copper surface. An etching nmeans is
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simul taneously: 25 a. Sufficiently high adhesion of the organic filmalso on

Very nar rowdegnddeii@anti nes and extrenely fine solder pads and bond pads no
a print ed. gicwguhd ivboanitred Falescyanrdomsouh@qui red to prevent flaking or any

ot her taking off of the organic filns upon nmechanical, chem cal and/or

t her majoozt) r Abercidl Iredveenyliosidadcbrddy Chierpgesefitinvefitioc e@peralf ccomirtshe surfaces, for
exanple by 10 %or less, i.e. by 1.7 mcroneter froma copper foil having a
t hi ckness. gfleastongimiregnmetuermodBirsresstrakkcted téh g cofup cofirrisioppenié thioree geNinogtk t o
be *abl e toenamieuoulel 90 facture i npedance-controlled printed circuit boards. c.
Furt her processing of the copper areas not coated by the organic filmusing
further chem cal nethods without any difficulties, for exanple it netal

| ayers are deposited or other protective |ayers are applied. d. Light copper
col or of the copper surfaces prior to applying the organic film 35 [0015]
The probl em underlying the present invention therefore conprises avoi ding

t he di sadvant ages nmentioned of the conventional solutions and net hods.

[ 0016) According to a first aspect theqpr esent |nvent| on corrprl ses a novel

P —

QJ




[0018) According to a further aspect the present invention relates 1o the
use of the novel treatnment liquid for form ng 40 copper surfaces on (drinrit &ds
circuit boards, the copper surfaces being suitable for the subsequent
coaling Mn plating resists, etch resists, solder nasks and ot herr
dielectric films. [0019] According to still another aspect the present
i nvention conprises cop substrat es having roughened sur- laces with two
structural dinmensions. [ 0] The method according to g he present invention
serves to treat copper surfgdes, especially on printedcircuit 45 boards.
Thg acidic treatnent liquid preferably serves to form copper surfaces on
printed cjrcuﬂtwg%arQStﬂghe cggger, §urfaces being suitable for the
subsequelF*ECATT G A T B pIeAEY RgY7'8%1 '§7¢'2 et ch resists, sol der masks and
other dielectric films, The acidic treatnent |iquid according to the
present invention, preﬁﬁrabl bei ng aqueous, contains a. hydrogen peroxide
ang so b. at least one fyve nbered heterocyclic conpoung [0021] The acidic
treatment liquid according to R2e present invention addi tional ly contains c.
at | east one mcrostructure nodi fying agent, selected fromthe group
conpri si fge R YRBsGrddi) Rond1AY Lol iBmu25 general formula n HS'RL 5 organic
di sul fides preferably having-the general fornula -A, Rl to \S/S\R2 B,
.organic sulfides preferably having the general formula 15 R/ S\R2 20 25 and
t hi oam des preferably havi the general formula S 1l ,C R3/ \NH2 C, D
315 wherein R and A2 = a , .al kenyl, aryl, aral kyl, eBpecially benzyl,
cycl oal kyl and the deriRétive§F%hereof, wherein RL and R2 may be identica
or different, R3 = Rl, RI-O R -S, amino or substituted am no, wherein Rl
ant R2 may be phenyl or substituted phenyl. [0022] Al kyl is preferably C -
C20 al kyknd thjparadep pefeeablithbyno@le gen€@dl@erablkyl and nost preferably CL - C6 al kyl,
i.e. nmethyl, 35 ethyl, propyl, butyl, pentyl and hexyl as bei ng nost
preferred, wherein all isogers are included, i.e. n-propyl, iso-propyl,
n-butyl, iso-butyl, tert-bytyl, n-pentyl, iso-pentyl, tegt-pentyl,
ned-pentyl etc. This definCtion is also to be applied to alkyl groups in
definitions given herej tex. [0023] Derivatives of the alkyl groups are
pref erably hydroxyl ate alkyﬂ“EQoups. Exanpl es of the hydroxyl ated al kyl
groups are 1-hydroxyethyl, 2-hydroxyethyl, 1-hydroxypropyl. 2-hydroxypropyl,
3- hydr oxypeoay! . 1, 2-di hydroxyethyl, 40 1, 2-di hydroxypropyl,
1, 3- didyglh 8xy Bk RYKeny!, ZryB 2@k YApLUERIRRY kyciobiod eRs thé bW AN QXNDERRNLre RIS ang AN S
def i nirhdy0R idefricalos @ndiéd,be applied to hydroxy groups in definitions given
her ei neefd rer B1-Oerisy atihy @suBfituehemiad, Kyéreig ROHRISR2MRY bé ey besubdienaalokaxy| at ed
al kyl [graupsikyl & pelerads Cg: Gy alky! mMetdrostyr ety - C, 2=iyednh oxyt @teeydbly CL - apdiipOxey peopy| |
2- fret habyy prop pltyl @atmebdieexy priepy nest priéteReddivheetimaXspetets\ete inclbdéd; . meroho Xspproopy | |
1, 3- di methhdryppy'oBibuty| .27 Bnidi inetdntk ipprepyi neo-terdyl 8¢.fThis A toXy Psopid erelied 1o #g!
wel | amouphis deitfipessyyon bk eiteiet hoxy and propoxy anal ogues. This definition is
al so t[BP3¥k %ﬁb?tivwf the alky! RGP a@-%ﬁ?jgbl)] frydroxylated alkyl groups. Examples of the hydroxylated alky!
groups are 1-hydroxyethyl, 2-hydroxyethyl, 1-hydroxypropyl, 2-hydroxypropyl, 3-hydroxypropy!, 1,2-dihydroxyethyl,

40 1,2-dihydroxypropyl, 1,3-dihydroxypropyl, 2,3-dihydroxypropyl, 1,2,3-trihvdroxypropy! etc. This definition is also to be

o applied to hydroxy groups in definitions given' hereinafter. Derivatives of the aikyl groups may also be the alkoxyiated
alkyl groups, such as e.g. 1-methoxyethyl, 2-methoxyethyl, 1-methoxypropy!, 2-methoxypropyl, 3-methoxypropyl,
1.2-dimethoxyethyl, 1,2-dimethoxypropyl, 1,3-dimethoxypropy!, 2,3-dimethoxypropyl, 1,2,3-trimethoxypropy! etc. as
well as the corresponding ethoxy and propoxy analogues. This definition is also 1o be applied to alkoxy groups in

45 definitions given hereinafier. Derivatives of the alkyl groups may also be the corresponding cyano compounds, nitro
compounds, amido compounds, sullinyl compounds, sulfonyl compounds and sulfonyl amido compounds.

[0024] Arylis preferably phenyl, naphthyl, anthracenyl and phenanthryl and most preferably phenyl. Derivatives of
the aryl groups are preferably alkyl derivatives, i.e. mono-, di- and tri-substituted alkyl derivatives, the definition of the
alkyl groups as given above, further derivatives with preferably one, two or three hydroxy groups, the definition of the

50 hydroxy derivatives as given above, further derivatives with preferably one, two or three alkoxy groups, the definition
of the alkoxy groups as given above, further with preferably one, two or three nitro groups as well as derivatives in
which more than one type of substituents given above are bonded to the aryl groups, i.e. alkyl groups together with
hydroxy groups and/or alkoxy groups and/or nitro groups or hydroxy groups together with alkoxy groups and/or nitro
groups or alkoxyl groups together with nitro groups and further the corresponding cyano compounds, nitro compounds,

55  amido compounds, sulfinyl compounds, sulfonyl compounds and sulfonyl amido compounds. The respective substit-
vents may be in any of the positions in the aryl skeleton, e.g. in 2-, 3-, 4-, 5- and B-position of a pheny! ring, if the
phenyl ring is bonded to the sulfur atom in 1-position.

[0025] Aralkylis an aryl group bonded to An alkylen group, the aralkyl group in this case being bended 1o the sulur



45 definitions given hereinafter. Derivatives of the alkyl groups may al so
be the correspondi ng cyano conpounds, nitro conpounds, am do conpounds,

sul tinyl conpounds, sulfonyl conpounds and sul fonyl am do conpoundsy [0024]
Aryl is preferably phenyl, naphthyl, anthracenyl and phenanthryl and nost™
preferably phenyl Derivatives of the aryl groups are preferably alkyl
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structural dinensions of this size adlifesion of the filnms would not be
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result is to be obtained. Due to technical reasons an etching tenperature in.
the range of from20 - 40'Cis preferred in order to keep the net hgg quls,jﬂgr
controllable. In general a tenperature is set in the range of from Weo
seconds [0044] The concentrations of the main conponents of the |iquid
according to the present invention are as follows: 15 20 25 30 35 40 45 50
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i n theolsimtbdedepend on | he type of tetrazole conpounds and microstructure
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orc alkaline rinsing solution, which is common in the industry, Thereafter
the surface is rinsgduinit heidy@d &rby we@48] Aft erwards [ bBemorjganic filmcan be
deposited to the coppetrosurtates sprelymegtied i n the af@ﬂsre'msTnti oned manner.
[0049] The liquid is spnepanetlshortly before the app|ekegatifon thereof in
order to nmaxim ze |t3hnd1¢ﬁﬁb11del/stdyuo Fmdeamaémbﬁertd‘ﬂﬁat aog@ncentrat ed aqueous
s&l ution of sul furi cacrd;tetrazote—conmpounds—and—mcrost ruct ure nodi fyi ng
agent [%o§?n ThOE IR PR St ed iThbe 18Qatfil g tR@SietBlo S WS o6 @Rk whieN@asHRgk fd Ldidge.
Shortcb I8® BLET WS EdibtdRe MeAfe dolitonS@sbiEdcoitis] BreR e @nii: BRleLIuTaded @t MREd Wilht h
hydr ogem derkided vier bt i dastioui hotahiTeicdpBerjs Sike aiifdd Gaenbt abdnaadjighsginikchier. The

desi r ediicagsivi chupder oM eRmMdroaiby oRsns of hOBHGIbn dh@nie tont@dmmméterume nhoedrdsuredn be
t r eat @d copeconverykio paibitel Ppidfigeh atrlvtiue Niteran eimsnsidnt: (1)DOrpnedrematsl emhowelirer t o
use cogneeieomerddmpd arithshadelseughrra! pikeid el reeiof frdvoar doicyaierzg (4 OnVieyddr ttichepie

t hr ougtv dendrtic Horikrontied siadior exn 196N 2eATdndedtqigreretieined. ihe pés #1dCPEgTRstl ctlugs super-

ver t i eainspesericoptaie Srctaely ot her orientation. In the plants the printed

Cizf cUIOPSBOJP%G'%{%‘BB'F%?JQ’H‘P'es ?'ﬁtSEP“@d’h‘t'%éta‘ W?W”'Fﬁ'@” Prragat! rERt (' SEICBT9eBIEs B j
conve\é “°f“ﬁe T Ba R HEAT G5 SB15atEd™ o b Ae PR EHEH Hent' 861 GET T esEng
spray®@d o'F'°r§WéIIe'i ed Io the copper surfaces or the printed circuit boards

bei ngEsubrresr sed in the treal nent solutions. For exanple conveyorized plants
of tht—s—'-T%Ey*pé are manuf act ured by Atotech Deutschl and GibH, DE, Feucht.

[96511005 bl &91]mqrales§e§ﬁfry§ngt19e R deh @b @dl y explain the invention
- Exanpl e 1 10052) An aqueous sol utlon accordl ng to the present i nvention

was prepared by m xing LigctQd bOWHTgATPONENt S SUITH] G acid, 96 % by
wei ght  hydrogen per oXi | 18roged Pehice, B, E‘{%Q&‘i 5 am nakelrazcl e L-cysline Add
UQ5W t h del oni 2ed V\ﬂt er'”‘a:'pzi Irllaioqoqﬁf: b]%?nc!ﬂe ‘ 1%9

L-cystine Add up with deionized water to 1 liter. | 0.1 g

[0059] The solution was heated to 35°C for carrying out the method. A copper substrate which was prepared using
CUPRACID® BL-CT was dipped into the solution for 50 seconds. Aftertreatment the copper surfaces were rinsed with
warm.deionized water and then dried with het air. The copper surlace obtained was mat and had a pink color. The ™
thickness of the copper layer etched off by means of the solution amounted to 0.85 micrometer. The microstructure of

the copper surface exhibiled two different structural dimensions; (1) semicrystalline structures were formed which had

a structural size in the range of from 4 - 10 micrometer, (2) and deep pits with a size of from 300 - 500 nanometer were
formed within the larger semicrystalline structures.

40

45

Example 4:

[0060] An agueous solution was prepared by mixing the following components:

50

sulfuric acid, 96 % by weight 50ml
hydrogen peroxide, 35% by weight 35 ml
5-aminotetrazole 29

L-cysteine Add up with deicnized water 1o 1 liter. | 0.2 g

55
[0061] The solution was heated to 35°C for carrying out the method. A copper substrate which was prepared using
CUPRACID® BL-CT was dipped into the solution for 50 seconds. After treatment the copper surfaces were rinsed with
warm deionized water and then dried with hot air. The copper surface obtained was mat and had a pink color. The



01 100531 The solution was heated to 35 C. A printed circuit board. which
had been pal ed by neans of a bright copper bath (for exanple

CUPRACI D(err)BL-CT. sulfuric acid copper bath of Atotech Deutschl abd JaybH);
preferably devel oped for the manufacture of printed circuit boards. was

,([j:, 22?%@%?&5%1 1the CO §(e@1%|?yel§§chf§(:hct§/rngelan 1§h% tlni? nlanventJ 08 gorcxognoeiexs I(%eon[illdr%shuciw
)

were rinse oni zed hen
r ur!ace 1Bit erent struciural gimension semic stamne shu Turesve hlch CF
0|Ied R Aot b ﬁm y ¢

0

i nk s(l)lu TuraISLi_%m erén Q ror fl crom%.ter 2‘; d csr1'1u ureswnha ze ro
prn g % ml s all
held

10rmed super S ayer e ched o rreans
Sgl U cﬁ)qwel: { wom LRGN Iisl?nrwas e ocirwo ygelﬁl LRerEgus slan&?d ;jfo%gg{g;ﬁurf
ace ,ls oe enprﬁg erent sl ga% M ale Lhaleral )y &JE@FL%E Jaémah( o o3t
one kS @Jhtnb@samw LUL&S smr,%,su%y%d .G SLIUGH LI.6S,c] By he
r angeadg sich’o H@ mwas eéHn%B leaqﬂfomu(ugjll Lg\/etslg rm%rnufga‘mdd LRJCSU%CJ %Q)Cf!p Gl@rméésb leC
St I’ UCnF s%ré’\f'a elﬂ 1& e§éhzs%b59faie uEiR t@)g with éQQmél:@QrQHGrtsef m¥¥E Frfie g\gragggdhecngﬁlmce ot

D DGR S @Rl odeNAR i deCeriBdd HELJANES 1%9@&@0\9@&59%%%%%%%3%%4 &\ the
struq%H%QQUQ&Q@QAhm, B SAE1654$tad | i ne structures are shown in fig. 1 at a
magni fi cati on of about 2,000 (1 cn1corresponds to 5 mcroneter). The pits

and dendritic structures are shown in fig. 2 at a magnification of about
12,500 (1 cmcorresponds to 0.8 mcroneter), 5 Exanple 2: [0055] An aqueous
treatment solution according to the present invention was prepared by m xi ng
the follow ng com ponents: 10 75 20 25 sulfuric acid, 96 % by wei ght

hydr ogen peroxide, 35 %by weight 5. aminotet razo | e thiohenzam de Add uo
with deionized water to 1 liter. 50 nil 35 m 2g 0.05 g [0056] The
solution was healed to 35C for carrying out the nmethod. A copper substrate
‘whi ch was prepared using CUPRACI D(r) BL-CT was dipped into the solution for
50 seconds. After treatnent the copper surfaces were rinsed with warm

dei oni zed waterand then dried with hot air. The copper surface obtained was
mat and had a |ight pink color. The thickness of the copper |ayer etched
of f by means of the solution anobunted to 0.8 microneter. The mcrostructure
of the copper surface again exhibited two different structural (lateral)

di mensions: (1) On the one hand semcrystalline structures were forned

whi ch had a structural size in the range of from1 - 7 mcronmeter. (2) On
the other hand pits and dendritic structures with a size of from 100 - 200
nanoneter were forned, the pits and dendritic structures super- posing the
semcrystalline structures. [0057] The sem crystalline structures are shown
in fig. 3 at a magnification of about 2,000 (1 cmcorresponds to 5 .,o0s ate
in, b mcronmeter). The pits and dendritic structures to 0.9 mcroneter).
Exanple 3: 30 35 40 45

-—‘* 3('D mU)O
3C



50 55 [0058] An aqueous solution was prepared by m xing the foll ow ng
conponents: sulfuric acid, 96 % by wei ght hydrogen peroxide, 35% By Wi Gt
1 H1,2 3-triazolo [4,5-b) pyridine L-cystine Add up with dei oni zed water
to 1l liter. 50 mM 35 mM 1.5 g 0.1 g [0059] The solution was heated to 35C
for €Rifeyi Ng out the nethod. A copper substrate which was prepared using
CUPRACI D(r) BL-CT was di pped into the solution for 50 seconds. After

t r ea{ MeRiic trb@men pperico S faatbest Mmesper duAsed carptifing war m dei oni zed water arid
then dried with he, or. The copper surface obtained was nat and had a pink
col or. The'hydiddeh plemesesndf t he copper | ayer etched off by neans of the

sol uti on amEoeaH e fvemen@edritcyen®heming Teieromicirroosbewdt ure of the copper

- surface ewtwdnted Two different structural dinensions; (1) semcrystalline
st ruct ur es avggiopally of Ipastionghnierhsihigid e apogitwngcioen &lcompipes, palecteR érom dngeeuptorfrrionm 4 -
10 mi cr onepac; hifl9y omatlc BEEps. pioesc wptiPenamsizieanidest ihopp@BOhicleSHYNe HA HiRT '
were foreeedaviptiien the |arger semicrystalline structures. Exanple 4: [0060]
An aqueous sol ution was prepared by m xing the foll ow ng conponents:

sul furic acid. 96 % by weight hydrogen peroxide, 35% by wei ght

5-am notetrazol e L-cy§ﬁiLne Add up with deionized water tg 1 iter. 50 mM 35
m 2g 0.2 g [0061] The ﬁplution was heated to 35C for carrying out the

met hod. A copper substrate which was prepared using CUPRACID(r) BL-CT was
di pped into the solution for 50 seconds. After treatnent the copper surfaces

wer e ri”SﬁdiXMﬁQme%@EQIQQ&QQ&&&ﬂwgﬁhgﬁd@ﬂgmk ﬁ@mﬁriEd with hot air. The

copper sol ace ‘obtai'ned was mat an a pink color. The 7 ]0 thickness of
the GOPREmd AMEH a8lofitgdiaff f, whdelBRREG R ot iiRieSRIHIHQBnAIRMALLD to 0. 65

m cronmeter. The m-crostructure of the copper surface exhibited two
different structural dinensions; (1) semcrystalline structures were forned
whi ch had a structugal sige in the range of from2 - 5 nicroneter; (2) and
dendritic structures wikth 3\size of from 50 -500 nanoneteB. were forned.
superposing the |arger SeniciRstalline structures. [0062) A 25 nicroneter

t hi ck photo-sensitive filmwas applied to the copper surface using standard
processing pa- raneters for the film As a conparison. the sane fil mwas
appl i edthe goanicshiss apvedingisete'diibdtrate that was treated with a common

persul fate etching solution (80 g/L potassiumpersulfate, 30 m /L sulfuric
acid. 35C, 60 seconds) he adhesion of the filmwas neasured using a Ronul us
Il Universal Tester manufactured by Quad G oup. Ten neasure- nents were
taken for each substrate ysing studs with a contact arega of 5.7 m®2, The
aver age adhesi on force t hep2substrate treated according to the described
met hod was 1931 N cn2, whereas the adhesion force nmeasured on the substrate
treated with persulfate was 1034 N cnR2. 8 Cains 1. Acidic treatnent liquid

for thegtdieatibBies OiveGRRPAS 2 Bhfia aces conprising a. hydrogen peroxide and

S

| .
C ’

N D,
R NH,



b. at |east one five nenbered nitrogen containing heterocyclic conpound .v,
herein c. additionally at | east one mcrostructure nodifying agent is

cont ai ned, selected fromthe group conprising organic thioles, orggm Girs ey
sul fides, organic disulfides and thioani des, the organic thioles having “the
following general fornmula un I-1J RL wherein At = alkyl, alkenyl, aryl;
aral kyl , cyc}"’beé‘f”F}él and the derivatives thereof. A 2. Treatnent | i gui d
accordi ng cl ‘W‘je"?“@f“ﬁ Phé vy %Yﬁ‘P?f"yﬂ?@dlefdieﬂ‘@é"eﬁH\?@’t he general formula
RL \S S\ R2R%’h@ |Sca'§’&7‘?’sbt§%‘”‘ﬁ%ﬁ/‘é’”ct WBGT@%WeEi“aﬁ F@f%ﬁ?cé?"ﬁie/phg\yws‘é’ﬁ‘ﬂ”‘?%e
t hi oami de¥*Rave the general formula B, Q 9 wherein Rl and R2 = al kyl,

| Keny| k d th at th
gl gnyﬁl_'la:’!a\{miﬁhﬁ%l% c¥3rd: c(% aCn %T?[L ;y %glﬁ%clalmgév glgh\ﬁmﬁ’wd\/ d;oig&g Spu%gns@%tm% WF}S/OIbe
phenyl or™dNB5F {Oétdm ”'emOﬁan aﬁemﬂa@ SPRSHY Ui Yui d accor ding to any of t he

precedln Jwhei el n 0 rou atin f
ubi t;' ty g'l];reai:tr};\lenrqS Ui accor n claxm% w nige mncq'onal %rou% medPaIm %ohuémlrgo m% mICYOSTI%IUIe

% iﬁD of
Tr eat mantm?dlfym a(':ncaora i ng too“c al m% Wﬁeregwp foﬁ}g'l?m ”lmoﬁar oxba”d Sﬁ'

medi at sn%gamﬁenﬁaluaatgwototaé Mnytohme BleEdoRS LEHELWHRn tZeOama%ge dn¥ i AL AL ha@,oa;al.c
BqUEOUS SGRHLIER bifei2HloR Gl floblc ggargm§1egsz%gen&mgpg,mw‘gxha& no: carboxy and
sulfo. 5. Treatment |iquid according to any of the preceding claims, wherein
t hesat 6] esdmONRubbdercig EReed WABLR FHRGY B Sre GONRRAUNG bR ros@li@tBelinb QBkddie
group CONRKI16d geLplcthfrRia@bemAnthidzhie Aef préatibmese t hereof . 15 .y, Treat nent
liquid according to claim5. wherein the at |east one |i ve- menber ed

het er oey Cilré=tm & 0IRPIO HéterdinG o) @ G @@ ceding Ol Ve GINAMERB 18 QAPTel NSt r G u&arad Ab 8iging agent
et razol e iasukche pbremglgtoep capoding cystEihe @i repdingd, b-gtdin cetiae 0o linBrgart @ cain icia f3-ridne
pr ecedi ngapb@bm®ic aakereérreptonbaatuliosasdid, Smesrdaporroshesutdnisraeidnpdlising Digeyatyent-

i s sel ectaeding.rosr-ehieogyrvd dipu e ngithicSaasty dcioc§.8tohioripropdhic @yid. st Firgdibutyric acid, 3.3
2- ani noetdivipreEtiraRnespione aptlolaedrietc aud. 8:5-13odrericR0 acidit Bfvops-Gricencadicu¢ acid),
2- mer capt'oet ra@SHIFOPA @ Vet Puihe SUREEEapt opr opanesul foni ¢ acid, L-cystine,
DL-cystine, D cystine, bis-(2-am noethyl) disulfide, dithi od| acetic acid,
3, 3°- dPt hTr‘ifﬂP‘ﬁf 'Hti‘f’ grPEna s Y clgheprecaPiinidat Bue e Fﬁeaéb‘?”d an fgorgenic ecid is contained.

di tgl 03 bg\i o 1e ngsclfl%)%Psﬂ!‘fe%eg&ﬂlng)lémgtbrl%ngd!?fgcegn:(.agﬁﬂ?eccloa%r sxtrl%f:gsgnlln E] 1Iregirr]nem I
aci Idc ns ropanesul toni'c our obén
as the saf egof 25 8. Treatnent liquid according to any of the

pregedi ng cgaﬂly(grggen\g@g){,d%laqd at | east one an inorganic acid is contained. 9.
Met hod of 1t eglldoheGORRE LR hREESHORRY he3d:RYaPEIRBLAY i nto contact the
copper surfaggsnw th an acidic treatment [liquid conprising 30 a. hydrogen
per oxi de and dadiicabiylzeast oeMecrbdri@oBRBORNEHychi it EPGRAC GORE A Mir1ge BRLEEaRYGIg C
conpound Whr@sred thiolels, ogelthd fuifioera brgyhicadisuliie@sind OR@mte< trestdadie thiie Haaeh thy fongving
agent i s copdraienedhuleasel ected fromthe group conprising organic thioles,
organi ¢ sul fides, organic disulfides and thioam des, the organic thioles
having the following 35 general formula

HS

AN

: A,
a0 ) R

wherein i
R? = alkyl, alkenyl, aryl, aralkyl, cycloalkyl and the derivatives thereof.
45

10. Method according to claim 9, wherein the organic disuliides have the general formula
-1
50 R S

the organic suliides have the general formula
55

10



40 R1 wherein R = al kyl, alkenyl, aryl, aralkyl, cycloal kyl and the
derivatives thereof. 45 50 55 HS 10. Method according to claim9, wherein
t he organic disulfides have the general fornula RL \s S\R2 the or@ganic -
sul fides have the general formula A, 10 R/ S\R2 5 10 75 20 25 and the
t hi oam des have the general fornmula C, wherein R and R2 = al kyl, al kenyl,
aryl, aral kyl, cycloal kyl and the derivatives thereof, R3 = Rt, RL-O R1-S,
am no or substituted amn wherein RI and R2 may especially be phenyl or
substituted phenyl. 1 1., Use.of the acidic treatnent liquid according to
any of the clains 1 t &R forﬁ?ornlng coppers urf aces onqgrinted circuit
bpards, the copper surfaces being suitable for the subsequent coating with
plating resists, etch resists, solder masks and other dielectric filns. 12.
Copper §qutgg&eammg%hmgm%gggmeﬂgd surfaces including irregularities with
two different structural dinmensions, the first one being semcrystalline
structures having an average W in the range of from1 to 10 mcroneter and
ti/pe second one having " 8,,, "" n ,he _ O superponing the first
structural di nension, g substrates being formed by treating copper
substrates conpr|5|ng ng into contact the copper substrate surfaces
with an acidic treat ?ﬁ conprising 30 a. hydrogen peroxide and b. at
| east one five-nenbered nltrog n contai ni ng heterocyclic conmpound c. at
|'east one m cy.ostructure nmodi fying agent, selected fromthe group conprising
or gani cwietdiol es, organic sulfides: organic disulfides and thioan des, 35
wher ei nR'tdnd PGF@&VH akeni el @glidtasyelogitybarfdghd gsviraticesfereer al fornula 40 R1L A, 45
wher ei NFRIB RSP IS, arandeesppstitviegepine. wiiesing) pnd FRyer esatdiey beahetyichebgdisidcpbayves
t;ger ??f L-Jse]e%th!jgcidic treatment liquid accordingto any of the claims 1 to 8 for forming copper surfaces on printed circuit
boards, the copper surfaces being suitable for the subseqguent coating with plating resists, etch resists, solder
masks and other dielectric films.

12. Copper substrates having roughened surfaces including irregularities with two different structural dimensions, the
25 first one being semicrystalline structures having an average size in the range of from 1 to 10 micrometer and the
second one having an average size in the rangs of from £0 10 500 nanometler superponing ihe first siructural
dimension, the substrates being formed by treating copper substrates comprising bringing into contact the copper

substrate surfaces with an acidic treatment liguid comprising

30 a. hydrogen peroxide and
b. at least one five-membered nitrogen containing heterocyclic compound
c. at least one microstructure modifying agent, selected from the group comprising organic thioles, organic
sulfides, organic disulfides and thioamides,

35 wherein the organic thicles have the following general formula
HS
N 1
40 N R
A,
45 wherein

R = alkyl, alkenyl, aryl, aralkyl, cycloalkyl and the derivatives thereol.
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