EP 0 562 187 Bl Description BACK NDG? jérgtt? | NVENTI ON 5 1. Field of

t he Inventlon The present inventio 06518 0 a process for the production
of prin ing boards with copper through-holes, i.e., copper

t hr ough- printed wiring boards. According to the present process, the
print ede&Kdﬁ&NBQ#rﬂglme produced in a.shorter production time, and at
a lower production cost, with a greatly increased reliability. 10 2.

Descs i ph.irR obthe inteatidre! at ed Art In copper through-hole printed wiring
boards, all circuits including through-holes are fornmed from copper, and

t hds have Taelprasshiagyersios ties as moces s taghesdiano! pfintddining biacts with @ppes thrdufreticis 0
and a conpbmeethoaghEwia|pringdd wilmg bedrdsh Acegrding toi tad préseatrprotéss, thdywrinted witing boagis @an be
These peredvcetn aphoitas grofiustiandimie.aneatayqwetriddustiopeasiclwithabraatly ippeeasaddelipliity. wi t h t he

Sl

fol I'®wm ng three nethods:. (1) hole-filling nethod; (2) tenting nethod; and
(3) sol @dlescstigapieRshtedditnod. 20 The hol e-filling method conprises drillin
g np g
a necessar nunbers of hoI es i predeterm ned portlon of the doubl e-si ded
copper I'It'l ole thr 9 fr o é ndthus
e es m
Sequignt Fa?m cui é:'eze?% l?g)ﬁmn t?l ag lna a? ng%ﬁg‘g}{ 'tho}:lI @
el ectro |ng *F §"C es are cal |

ink, to prahw&&kiinghelhbfher val | of the each through hoI e fromthe

i nt r oduct |(g|{bn@fgn@(p,o@tagdﬁant in the subsequent etching step. Thereafter,
positive ®sbiddr sephrationARIEELr NS corresponding to the necessary circuit
pattzerns are applied to both sides of the lam nate, by a printing process
or p hot Tgrhalpiiig rpihod @spsiseadrilling dreaesadly Rimbbrs tigholbsin & predetedtinadpbriionth thElGbublb-€ided
resi st pwbdreladbmngte,endrsudlecting the halestbearing lnaninate e seqeatiad sheahicllgogdpleplatiggsans copper
;(;.m er neledtppiating. yifter thia @legtioplating is gerorietadrall obtheiholel aredited withhgyseaiin ink.rto pritect Broihmes wall e
r enov ed9f thecpagiishragoh-helpcon the Birrguqion-e) pheehatiin the syhseRisicetqhing siers dherdafter pgsitye sasiels .
The % eneat S SREPIRBIYING to thapapestapysisull ptter aragn “ab°éi‘rs§¢°$‘é§‘i°§["‘"ﬁﬁem¥talpwﬂ' mcessOf
t he seaf p&ﬁ 3pRIC BrpCesth BNCARRTGR SANgdR gafipd ouh ysingihe regist patigms asgmpask %P’e’a?"f’

coml ot LA L EE AT AR e 8 RGP 8K g okt l?p?P‘é’t‘ ."wg,

g::g a;g\s;l SEIBj i’% gd ég % adélI f|| | 1iatce oflthaérge iﬁ‘t Ekg%n%gégél IJI% d
of dril s

devel Opé'#ihedtﬁo fth’é’larﬁ hldthe és@% Bhlmg eQ'§ isPfilm

t O r ey db® b\Féﬂ:ﬁmé bsingt rimairily résRirhs A0 thask, SBM&Ve thQ

t hr oughahmhe? svan eo@eptnaﬁg)ewl 1 hrbUFR-hIERIIE ToroBBtEd by I8 lupgel SrcSibwer résmsmmér hﬂe e&maer

t hr oughthleoghenopIpriniédatingbéardd GreldbainéitaftarrémavibRthdvefaiding redist figgioval of t he

r ene¥ ni ng ThewidstsedardtitBuettisdis distinguishixtrogaheciBove Sagodtiedinbtiads inBattadizéshegative patterns

di st i ngefiaplating résistfon a salder@ladoplatihg Sloa redist @ netetchesill @ seafing ifikci$ nat tequirbd i ithismsethoe ghdtéri Ve
pat t er ntbe dilling, chéreical eogpar plgting and coppepelertrbpiating &b camploted lagiinithegibve o madiwids hegativenot
et ched) pattamad Hieplatingirasiet dreapplis tothatoppeecidiiamineleioy a pristingseipholagrariic progess. diherl, bsingg,
chenj calhe E‘ﬁ?ﬁ‘ﬂé fesigfipatierng 35 %Pﬂfk é@ﬂ plectipriating it,paried PYA lp daposit thexselderen tha expesed aorpere
aboV® t fgaseetTh e’ ‘ 3ét"}?€‘aﬂfa"f' 1'?%9 f'?‘ﬁ@‘” Platiop 8¢t haying @ dappitksaidero
the cop %’PT‘:";cﬁa?aa t h| c 8’ cess. Then u5| ng
t he/neg tthe e?ch gtlssi?% I l’ K tiv roiuecrf% f:sueret Uce gl‘..l hgﬁaF %n efflcle '}yed
out |0|Q&>s ?@ thése m th%&gg |sf Q n rglgj&.‘ r
Che & ospat] mtataeg@ e Sl Eim fyirow ge%iﬁfi

havi ng @ lddaiepertibn Méihcadud @'thdlﬁ@éfﬁ%ﬂ@d’n@adiﬁﬁ@ %Bdlused iR the Bltoé’ds%gtshags iﬁ&@&?% problem

t hr oughetlealienniniangomtlondah hit Ge BdRIBE] Snd SEERIIRIPONEexPbrss bIpreRshtifRy dn@ifonmérial ﬁth@ ds,
howev er remhriaby ieesaeial dr awbacks. For exanpl e, because of a poor reliability

of the et @bxoniipgteatPiAs3 236 3954 nagativel resisiphiend is foened bO8l topbes clad I&niﬁdtéﬁﬂﬂﬁglhtoygh-holes,

pr odfic ekpforedimbing It in h baliydt a sdidionf a2taltw-o-pherdyfberzingdazale, p.g. 2anepnapyibkinigidgzoleOtftettingrig,

t he pr o@lgéelective rereayel of the qtehing reiisitidygr. the egbper plating is elghhedy h g simifanprocessipodndum JE#B3n ot
sat i sf yO37 826 fie Iqmingigipowided miih a nogatyp Lesiptipaiiemys ipped intoanaliimiderple selwigniandshendigredbe
pr ovi de'6t°\ﬂnbt‘fﬁ' liquid ARSI CYEMt-very tine and at a | ower cost. Further, in the

sol due to the use of hydrofluoric acid and Iead used
int W@é@é%%@%@ﬂ%mereof a probl em of envi ronmental pollution can
hot be av%gﬁ&tof%%gﬁ%?meqﬁdﬂggtg pm\;l 2@"%5) &%@sf rth ev&wé}t % ,n£ QoarEB%v%g
pol | Ut i QPodr rduGR oA broc i .gﬁ%?}é%h.
resist pattern is formnmed on a copper clad Iantnate aV|ng t roug 50
before dipping it in a bath of a solution of a 2-al kyl- or

2- phenyl benzi m dazol e, e.g. 2-n-propyl benzi m dazole. After -drying and
selective renoval of the etching resist |ayer, the copper plating is
etched. In a simlar process known fronpJP-A-63 027 091, the | am nate
provided with a negative resist pattern is dipped into an al kylim dazol e
solution and then dipped into a buffer liquid containing Cu ions. 55

SUMVARY OF THE | NVENTI ON An object of the present invention is to provide a
novel process for the productlon of pr| nt ed Wi r| ng boards haV| ng copper

o o " o o




2 +EP 0-562187 Bl equival ent to_gr hi than that of the sol der
separation nmethod, being sinple aﬁgoo%zag?garrpl eted within a short

pr ocesg uSle hcliJ IEhtap fhae of it Weord atlénhﬁetr‘% eb\éﬁe 919 aQJ be \ébfj;lﬁg ﬂla short
p0| | Ut smi F'g e’&oﬂte rﬁg }Gﬁ%fteﬁvﬁﬁﬁeﬁ{al oi’fl.ltlé"l"I &Qtrea%h% fﬁmé& water is also,
furth eéu FXR6,Bnd b f}ﬂmﬁb?bsﬁ-.e t&?br@éﬂéﬁg {ABketwWitRg Boals Es'lcfvﬂn Briphiban With theQfiorlaht nﬁ%&%a“ son
with t he Mookt 164hb pldBdnliAtion ARGO GomBed prbdas 1BH RS SBductioR WEfihtb® Wiring BYEIE witrs

pr os/i desgper thRduGieIRstes, vihizh plott@s q@inPAlids; in tBifloradr, tsteps eid Wi i ng boards with 5
cQBper t hr ough- hol es, whi ch process conprises, in this order, the steps of:
f OFM ng dermiegathegaiive pateinef the dkaline pauedbkiulionsolalteiesisi on bath sides gfr&qpmeudaédeamiw st
on bot h $dwdhrafgh-holesppvievslycilied thiergim imadcerdanas/ witha priting prodess o Photpgpaphicresass vy
drilled tdeingtheresistpatiemcering pepper@ipd Amigateiniabet I@gsehmeeydman Isbinaygeiei jsir end

pr déess; 06?“111319@@9%5??99?3&8'%?“2‘55’9%%&?@%?@‘ YSierectyprigsentasby tha following fosmuimt h

of a sol @i on providing an etching resist layer and 10 cont ai ni ng at

| east one salt of a benzim dazgle corpQund or aderivative thereof
represented bythefollowngn}u}ti‘r@l(l N1 15 _ HA. (R2
)~ & (Rl) wher &in 20 (2) R
represents an al kyl group of 3 rbon. atons or an aryl group of "the
formula ( R ) e R) 25 - R2 represents an | ower al kyl
group havnbginl to 6 carbon atons, R3 is an al kyl ene group having 1 to 7
carbon atoms, R4 is an alkyl group having | to 6 carbon atons, nis 0, 1 or
2, 22i s 0 orRlreprésatts @ alkyl group of 3 to 1iAaibe BiemeEsrias agiyranp Gfae f@mala | Nor gani ¢ aci d,
to coat a surface of the copper plating of the lamnate with an etching

,Pe5| st layer consisting of a copper, conp of t)he conmpound of formula (1);
ping the etching resist |ayer- 'B‘e‘ah pé’? ¢lad lamnate in a buffer
sol ution contai ni ng copper ions; fying the etching resist |ayer of

t he®l am nat@e’e%‘?ﬁe’ﬁ ™ qﬂ@"?%“ﬁ‘%ﬂgé t‘?‘i‘}‘f"ﬁ”ﬂﬁ‘ﬁ‘f‘%\ct with an al kaline agueous

sol uti on, 'f?{‘e‘}"% . % & t he al kal i ne aqueous sol ution
sol ubl e reS| aqaékg ?’{89 1 & opper plating in non-circuit areas of
the | am nat reat| ng the | am nate with an al kaline etchant to etch

t hepexpose g%%gge;usg*&%nggmf,&wcrag@ | ami nate. 40  DESCRI PTION OF THE
PREFERRED EMBODI MENTS The 1 nventors made a thorough investigation of many

ki nds of & dkubh AINGR%! thé Sophdr PEting of tRBEHhinISNHRQH etfingdbsittl el Elﬂs&ihfof a copper complex
above- desthé bmgoptbMémmawi r i Nng boards and a substance useful to such a

net hod, alpfingithe étching3asist layef-tpating codparciad laminkity in-dbafher salution cbat@iaing Sopper ions;

2- aﬁskyl aldkyirig tremiching rdsist e of thedargitedny | benzi m dazol es and

2- pheny| &rikgiriglterianminetelinle cprdast with,an alkalink equemisoltion, to fhetebiissleptively emevet thalaligjing he
above f orafyfous solutjon selybie resistRygr, ang exppse the gapperplatingtin noe- ccgihqreaserihe lmingde;ged ut i on
provi di ndreaine e Erinalg withas; agqalmp a‘fﬁ@f“ 1 pich thexpreed.qoppst plting fremp e laiale.e ’

ben2| rT}a zoI e corrﬁound ared with solder, are nore stable and are
cheBpe %ch’iT'(P"dP 'é'?"%'ﬁ'ﬁ”)'“ﬁﬁ '@5'§Ts1y removed, when necessary, fromthe

CQ‘[;fper Cl'rﬁg nven a eathor r‘nn%st an E s Of s%gs%gesqg§ aar‘i\c/weel nqgho%)éf g o
r&q& 2 %Q%nds

ﬁ ful Jl% a@ta 'rdggt ma
| ani na&.ﬂ.ds%res ngau @y.@% o o splo St ﬁ&ma. A Sicide
have apgA epfr&@rﬁéd by thb XboVd fbrhul AP#E dsefulifdEad agmcﬁ,eb a dohubR abv.@l Stckin
et chi NgpsieBS Sk thb 33seHbe®@MbtiodOThebd WAINAAIRE2E6 copbinds; @ ¢ pateh ith se@b More EMBIE
exanpl e chdapdr,ad fnaez tanibel moreleasilg @AP@U.WHSn fecdssats @6m tha céiper cd RMMASES. Rafther, BRce
pr esentheservompriuhdsaverad lexteliient r@istahcelo ptehigoipyyl dae protiedtittd azmpleplatiiy poRion of the laminate
2- n- pr dyipg Wre alkajindrtohing stepd Buribéreore 88 these comBBiundd have a good reactivity with copper, they can selec-
2- P pr tiely deliopitantelchingrasist lay et anipdrethe @Bpperisufiaae olte igrhib@ezi i dazol e, Bl -5
2- n- but y|THRieelgxpIesSf the epazipidgzole RURGUEs f-usert iy the precers/of Be nspant ioNepation includy:

Bi-1 2-n-propylbenzimidazole,

BI-2 2-n-propyimethylbenzimidazole,
&5 Bl-3 2-n-propyldimethylbenzimidazole,

B1-4 2-n-butylbenzimidazole,

Bl-5 2-n-butylmethylbenzimidazole,

Bt-6 2-n-butyldimethylbenzimidazole,



EP 0:662 187 Bl BI-7 2-n-pentyl benzi Bl -8
2- n- pent yl net hyl benzi m dazol e, %(g‘}‘%aié&?tqyl di net hyl benzi m dazole, Bl-1 0

2-n- hexyIBpx;%| Azl e BI -11 2-n-hexyl et hyl benzi m dazol e Bl -12
ﬁ%@% it

2- n- hexy e, Bl-1 3 2-n-heptyl benzin dazole, BlI-1 4
2-n- hept yg, g@},]gy Wymmg@e Bl - 15 2 n-Reptyi di met hyl benzi m dazol e, 10
Bl - 16 2- mai-@sd-yh rimiagarol e, Bl -17 2- n-octyl met hyl benzi m dazole Bl -1 8
2- ns oct ylptinei-kyyiaentenditi@zebt e, Bl -1 9 2-n-nonyl benzi m dazol e, BI-20
2~ N5 nony |emed hiyhdxgaimethgitdazribzole,i 5 Bl - 21 2-n-nonyi di net hyl benzi m dazol e,
BI=22 2- Bi-thayhdpyhaizmidhade| e, Bl - 23 2- n-decyl met hyl benzi ni dazol e Bl - 24
2- n- decy B Ha-teplylvethylbanzichigazolee, Bl - 25 2- n- undecyl benzi m dazol e, 20
Bl - 26 2- i-ifkiekeplyifisethylbdneimigiidiedazol e, BI - 27
2- rf"unde:gri%ﬁ MeuPpraieidazelei dazol e, Bl -28 2-n-dodecyl benzi ni dazol e, K)
Bl - 29 2- - HRIRMPRIYReZHER5I4 dazol e BI - 30
2-n- dode& 'I°Hl¥ ?’]z Bl e, 25 Bl -31 2-n-tridecyl benzi m dazol e,
Bl -32 2- i3 Uety ﬁh}mmnggnidazole, Bl - 33

) E}g izol e, BlI-34 2-n-tetradecyl benzi m dazole, BI-35
2-n-tetr rn| dzole, 30 Bl - 36 :
2-n-tet r%ﬁ%’ié{%&m& epﬁ!ﬁgdzm dazol e, BI-37 2-n-pentadecyl benzi m dazol e,

Bl -38 2- mmﬁ@@@@mé%ﬁ%,&@agl m dazol e Bl -39
2- n- pent sigryh-cHastybénsimaarad, m dazol e, Bl -40 2-n- hexadecyl benzi ni dazol e, 35

Bl -241 2- mi-beaugdteiedyimaliibsnkib@anie dazol e, Bl -42

2- n- hexadegyd-wintedyliriethgbanzimidelaieol e, Bl - 43 2- n- hept adecyl benzi m dazol e,
Bl -44 2- @-M-@m%mﬂd&;ﬂl@enm m dazol e, BI-45

2. - hept &He3m-ddervimelpyibrapividatoazol e, 40 Bl - 46

i Jpv Pty leenzimpazglp. 2- i sopr opyl net hyl benzi nki azole, Qj
° %‘[“H Ben2| m dazol e, Bl-49 2-isobutyl benzi ni dazol e,

&\

azoI e 45 Bl - 51 :
% Bl - 52 2-isopentyl benzi m dazol e, BI-53
enZIm
5 We{h% %@L&,e Bl - 54 2-isopentyl di net hyl benzi m dazol e,
30 BI-36 2-n-tetradecyldimethylbenzimidazole,

BI-37 2-n-pentadecylbenzimidazole,
Bi-38 2-n-pentadecyimethylbenzimidazole
B1-39 2-n-pentadecyldimethylbenzimidazole,
BI-40 2-n-hexadecylbenzinidazole,

3 Bi-41 2-n-hexadecylmethylbenzimidazole,
Bl-42 2-n-hexadecyldimethylbenzimidazole,
Bl-43 2-n-heptadecylbenzimidazole,
Bi-44 2-n-heptadecyimethylbenzimidazole,
BI-45 2-n-heptadecyldimethylbenzimidazole,

40 Bl-46 2-isopropylbenzimidozole,
Bl-47 2-isopropylmethytbenzimidazole,
u BI-48 2-isopropyldimethylbenzimidazole,

Bl1-49 2-isobutylbenzimidazole,
BI-50 2-isobutyimethylbenzimidazole
45 Bl-51 2-isobutyldimethylbenzimidazole,
- BI-562 2-isopentylbenzimidazole,
BI-53 2-isopentylmethylbenzimidazole,
BI-54 2-isopentyldimethylbenzimidazole,
Bl-66 2-isohexylbenzimidazole,
50 BI-56 2-isohexyimethylbenzimidazole,
BI-57 2-isohexyldimethylbenzimidazole,
Bl-58 2-neopentylbenzimidazole,
BI-59 2-neopentylmethylbenzimidazole,
Bl-60 2-neopentyldimethylbenzimidazole,
&5 Bl-61 2-sec.-butylbenzimidazole,
Bl-62 2-sec.-butylmethylbenzimidazole
BI-63 2-sec. -butyldlmethylbenzlmldazole
BI-64 2-tert.-butylbenzimidazole,



Bl - 55 2-i sohexyl benzi nki azol e, Bl - 56 2-i sohexyl net hyl benzi m dazol e,
Bl - 57 2-i sohexyl di met hyI benzi ni dafSI%SSZBPT% 2- neopent yl benzi ni dazol e,
Bl -59 2- neogentfl nF‘tB ben i m dazol e, BI-60

2- neopen z‘m OIIee 55 Bl -61 2-sec. -butyl benzi m dazol e,
Bl - 62 2- l@}g enzim'dazol e Bl -63
2-sec.-b mdg} dtazol e, 81- 64 2-tert.-butyl benzi midazole, 4
EP _.Q 562 bézinithtols; DUt yI met hyl benzi mi dazol e, Bl - 66

lguﬁyé,gg mg,{zm(dalggmm m dazol e, B1-67 2-phenyl benzi ni dazole, Bl-68

})’ﬁenyl rmfm.bmymne‘,a,mio@, 5 Bl - 69 2-phenyi di met hyl benzi m dazol e,

6B- 70 2- teomyd-tbsimetiyibknzimdezole1- 71 2-t osyl net hyl benzi m dazol e, B1-72
2- t osyl diBived dylybenaimidaratiazol e, B-73 2- xyl yl benzi mi dazol e, 10 Bl -74

2- 91yl mat-ryd-ygmethyibaizivesieB- 75 2- xyl yl di met hyl benzi m dazol e, BI-76
2- nesi t ylBhéaivivididwthybenzimiazolpy 2- nesi t yl met hyl benzi mi dazol e, BI-78

2- Mesi tyﬁ!ﬂ@%‘!‘?ﬂﬂ'@%’#ﬁ#’ﬁ-azol e, 15 Bl -79 2-tert.-phenyl benzi ni dazol e,
B6- 80 2- tBé?P-mmérngﬂr #34% i ni dazol e, BI-81

2-1, ‘i'aﬁ‘??jazole Bl-82 2-(1

-phenyl ! % P" " lmng% 83 2-(3-phenyl propyl ) benzi m dazol e, 20

Bl-84 2- (3(;

‘gazol e, BI-85
2 (2 phersyg @Me, Bl -86 2-(2-tolylethyl)benzi m dazol e, and
353 o n, o‘;yg Nbiiakbsle) MEt hyl i m dazole. 25 In the practice of
th&opresglg,,,g@ RaA R behhiRR&olBeNZi M dazol e conpounds may be used al one or
as a mxtsuggez-@phgny@mmnem.ﬁﬁaamnpounds As nmentioned above, if required,
t hese compssm@solyEiy)deszimidatleiand t he form of derivatives thereof. Furt her in
sol utsi-sme-@rapktghmghybmideedlehi ng resi st | ayer, these conpounds are used as
a salt of any organic or inorganic acid. Typical exanples of suitable acids
i NP ude drcthe practiceel e présgntririvention; Ihdse berpimidagolerompoundd may bé ised aleriedr as a mixture of two
par a- nPMossemeynes. P&@Teﬂ‘m?ﬂaﬁbalet itypavisesiethesa PampAINGS e b usegindipe; fer el derivatieathpreot.
aci d, Eybes "Pl‘ih&%ﬂ'}’i"wp‘pﬁ\’i% wases'aam ‘h%%‘Pﬁ"“ascﬁ’%“s% it %a'aeigamquﬂ*mcc 30

d -ta )QPF B %?epcdacld lﬁ Fl -n&tobenzonc
g it :1'.:.&%*5 E‘f%f* ey g.a,s wﬂgzﬁﬂfcﬁc acmfac 33@
gg' uti ;Jn Fm;h%o iy aw &ﬁ,. e e@ﬂ %1 T T é,ga. §m¢nt
c o | ori ri h )
cupr oua.&%opdet ﬁpmsé Y s Mfﬁﬁ@%&\h sucﬁsmwaﬁou ﬁ:

oxi-de, alBIRftand &Ad)acd@&eaﬂbam&raamf HORUMNG resibtliayerroviaREEsluBon wAILE dkBbRE nehsH] aﬂé?l e
solsent s TheiSibduatBn PrEdeksNAé presdiit@éhlidn is daSiBSuORSttorddnEsivitB he folling ProtessiiydequbRbONe.
The preparation of the etching resist |layer-providing solution will be
descr i bedi)iFermeiion af fegative 8Sst pattem ol bapp@cledilamihaton pr ocess of the present

I nvent i or{2)iDippiogiemingelin gelttion provdingeichingvesistiayarh t he f ol | owi ng processi ng
sequence(3)P!y)nglit9mlm@§l&bhy%f negative resist pattern on copper clad |amnate
(2)*Di ppithGelraivg reragvel of eichingresist !9 pr ovi di ng et ching resist layer (3) Drying
etkc/hl ng r@ feging ¢f g3pger plating -

Further, the buffer treatment step is introduced between the steps (2) and (3).
As a first step of the present process, a negative pattem of the alkaline aqueous solution-soluble resist is applied
45 to both sides of a copper clad laminate, in accordance with a printing process such as screen printing or photographic
process. A conventional copper clad laminate is used herein, which comprises a substrate having a copper foil applied
to the upper and lower surfaces thereof. The laminate includes both rigid and flexible boards. Also, the copper clad
laminate used has a predetermined number of through holes, and an inner surface of each through-hole also has a
copper foil provided thereon. The copper foil or plating is generally produced by a chemical copper plating and copper
50  electroplating. Note, before the formation of the resist pattern, the copper plating of the double sided copper ciad laminate
is treated and surface-finished, to thus improve the surface properties thereof, and such a treatment and finishing process
includes, for example, soft etching, polishing, swabbing, liquid honing, degreasing and water washing.
Preferably, a negative pattern of the alkaline aqueous solution-soluble resist is formed, for example, from a resist
ink, alkali-developable liquid resist and alkali-developable photosensitive film or dry film resist. Either the printing process
§6  or photographic process is selected, depending on the type of resist used.
After the formation of the negative resist paitem, the resist pattern-bearing copper clad laminate is dipped in the
etching resist layer-providing solution containing at least one salt of the above-described benzimidazole compound (1).
Preferably, the dipping solution used contains the benzimidazole compound, i.e. 2-alkylbenzimidazole, 2-alkylalkylben-



40 (4) Selective renoval of etchln %Slst | ayer (5) Etching of copper
pl ati ng Further, the buffer treat R ?t@é 15 I ntroduced between the steps '

(2) and (3, A {ipdinaSlh PLOSES5 1 Byl BB ke AR 0 ©
the al QL - @é i{.mt S S i "ﬁbq‘es
of a CRURBIAET Dy pp.agt\mg S ol el T L2 s% @5
SCr eenPLlafbib, [eYaTe) lele g -Yalat el lQQtﬁQ%ﬁ&tﬁﬂp@ﬁﬂW% LBFC, K Peferabiy A dipping

| ans na&&mbrshaase Q&J&itﬁb ackildisb, o Méibraithad a B RSld b 6 oNadi Mieh, e GRBURES rdsfl |
pLi eehydr@egoliRd e EopPei Blaling W& beSittieadedanth &riRtie0d of hblIPpihGiBingadnRe aridGkiskb@n oot h
R@’l d aldippihganiebl e boards. Al so, the copper clad | anmi nate used has a

pr edet er riihathos-sbtainbestchivly resiatriayargd thdnaliais The diyilg @an bé camed o8 by dhpeevedfonal &ehns, such

t hr ougks ddyimgaabrs0 has a copper foil provided thereon. The copper foil or
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selectlvely renoved to expose the copper plating I n° noh-ci rCUI areas. of
the lamnate. The selective renoval of the etching resist layer is
preferably carried out by bringing the lamnate into contact with an

al kal i ne aqueous solution, and nore preferably, dipping and spraying are
utilized in this treatnment. K > Angal kali etching follows the selective
renoval of the etching resist |layer, to thereby etch the exposed copper

pl ati ng (unnecessary portion) fromthe lamnate. In this treatnent, any

al kal i ne etchant well-known in al kaline etching systens 25 can be used,
in a conventional manner . The i nt ended copper through-hole printed wiring
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and copper electrop atlng mere su sequeﬂtlally rr|e out to deposi

copper plating of 25 to 30 jImthickness onto an inner surface of each

t hrough-hol e and both sides of the lam nate. After fornmation of copper
plating, a negative pattern of the resist was coated over the copper
plating of the lamnate in 20 accordgnce wth a printing process (Exanple
3) and phot ographi c process (Exanple 4). For Exanple 3, a resist ink
containing acrylic acid and styrene copol ynmer as principal conponents

t hereof (trade nane NKM1 O commercially avail able from Taiyo I nk Seizo KK)
was printed over the copper plating of the | am nate on



a screen printing machine. The resultin atlve pattern of the resist
haV| ng a th| ckness of about 20 Ji nFR@86 Hrl ed at 800c for 1 0O m nutes.
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| am pate. After the benzim dazole treatnment was conpl eted, a buffer
treatment was followed to nore enhance the effects of ,5 , 6the

benzi m dazol e treatnment. The copper clad |am nate was washed with water,
and then dipped in a copper ion-con- Z taining buffer solution at 50C for
2 mnutes. The buffer solution used herein was an aqueous solution (pH 5. 2)
containing 0.1 gte of cupric chloride in addition to formc acid and

anmoni a. The copper clad | am nate was washed with water, and then dried at
1400C for 10 m nutes. The etching resist |ayer was thus obtained. After
formati on of the etching resist |ayer, ghe resist |ayer-bearing | am nate
was treated with a 3% aqueous solution -10 of sodi um hydroxide to
selectively renove the resist layer in non-circuit areas. As a result, the
copper plating in the non-circuit areas of the lamnate was fully exposed.
The ~copper cI ad Iam nate was etched W|th a al kali etchant (trade nanme 'A
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Mertet Co.) by guiding the |lam nate through a spray of the etchant at 50C
for 120 seconds. The exposed coppeFPQI%82i184GBhas conmpl etely etched off. The
| am nate was di pped in a 5% aqueous sol ution of hydrochloric acid to renove
the etching i5 resist layer used as 4hg,jaski ng neans in the previous
etching step. The copper through-hole™prirnted wiring board was thus

obt ai ned. The Wi ring- board was eval uated wtiTTegardto—afrnrshrng—st at e

- t heweof , andg}bhe rgsults of the evaluation is sunparized in the follow ng
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copger pl &% ng/ of the | aminate,gand then phot ographi caédel posed and
devel opedgylhegresul ti ng negati attern of the resi Vi a thickness
of 25 limwas then dried as in @gﬁpl e 7. The resist er%)gaqe{lglné earing copper
clad |am Bt e as dipped in a 2899dqueous sol ution ofexasdilentpersul fate
(per- 35 puulffgte etchant) to sghégetch. a surface of ﬁ%ﬂg’r pl ati ng.
Af tgr sof etclrcli ng, the copper Clag | am nate was di pped 1n a 1% sol uti on of
benzi mi da?di & Tompound, 1isted F9°€he fol | owi ng Tabl @XEeld®ntining 0.5 gl e
S0C o 3o nu es i th gent| e nyagent. of the | am natae A the o
benzi m da?g erllgtreat ment was con%?%‘iqu, a buffer treaﬁﬁ?ﬂl followed to
mor® enhalde Ydhe effects of thegbedzi nmi dazol e treat maxicelllemtcopper cl ad
| am nat e wa@s jwashed with water, then dipped in a QRS i,on-con- 40
tai ning byffer solution at 50c ?36?&2 m nutes. The buF?‘er gtontfti on used
herei n wa$la 6aqueous sol ution QWS. 2) cont ai ni ng 0excglileg¥t cupric
chlgride BI addition to form c géddl and anmoni a. The ggeRAQknd ad | am nat ed
was washeg -wi water, YU  and then dried at 1400C for .10 m nutes. The
tching r&di $° layer was thus ¥ ned. After fornat BSFedLeMe et ching
resist |agdr 1% he resist |ayer-dmading | am nate was kekeallaént th a 30/
aqueous sghkutyinon of sodi um hydroxide to selectively renp t he resist |ayer
iﬂmon-ci rglguizltooar eas. As a-rgsdﬁ%,séjt he copper pl atiynﬁxlc ﬁﬁé&% | y
non-ci r cuP& #deas of the | ani n@@2dvas ful |y exposed. exkeldemter cl ad
| am nate was2etched wth a al kzﬁ&odatchant (trade nang,-A81RERGESS’ :
COMmer Ci abhyz vai |l able from Mertec_Co.) by guiding the lamnate through a
spray of et chantat 50C for 9% seconds. The expo§&geddgpd&r pl ating was
coffpl et el BreRdhed of f. The | amgwde was di pped in a a¥%aqyea¢s sol ution of
hydr ochl OP'ECZ cid to renove the etching resist |ayer usei as .t he maski ng
means in the §r evi ous et ching %cb& The copper thr ou§KSRILENS i nted wiring
board wasB5026t hus obt ai ned. Thpoad ring board was evakgafl@eént th regard to
a gg nishing state thereof, and the results of the evaluation is sumarized
in the folTowng Tabre2—Note—the—frnshrng—state—of—the—wr+ng—boar ds
was notably inproved in conparison with that of Exanple 3 and 4. 65 8

EP0562 187B1 Table 1 No. of finishing state of Cu through-hole
benzi m dazol e printed wiring board conpound 10

Exanples 1 & 2 . Exanples 5 & 6 without buffer wth buf fer
treat ment treatnent 15.BI 1 good

excel | ent



BI 2
good
excel | ent
good
excel | ent
good
excel | ent
goQd-
excel | ent
good
excel | ent
goodf
excel | ent
good
excel | ent
googs
excel | ent
good

No. of

printed mﬁrpﬁg3@oar

good

excellent Bl 3

excel | ent E| EPA 562187 B1 good
X20 114 good excellent B
excell e good
BI 7 ' thg%%'ﬁ (continued) excellent 25 Bl 8
: excerrent Br 9 good
BiNolOof fifi0éMing state of Cu ﬁﬁﬁaﬂdﬁﬂﬂoﬁg BI 1
benzimidazadeel | enpriitd® wiring board good '
Beoipound ' good excel l ent 35 El S1
excel l'ent Bl 15 good
35 Bl 14 Examplesgbod 2 Example£xx et I@nt Bl
excel | ertitBbutlBuffer wigdod buffer
Bl 19 t;gnmment ﬂbe&ﬂd&ﬁﬁ El 20
excetrtent—45—1B+—22 good
Bk 12 %ggo | 24
51727 excel | ent %5 @ﬁ!éﬁfgnﬁ
BBI2@8 - emqlelrﬂn% Bl 24
BI 29 excellent~ oodEP 0 562 187 Bl Tadihdf@ntinued)

finishing state
d conpound Exdﬂﬂ? s 1&?2

w t fout buf Bar 31 W th
27 BI 32 good
ood excel | ent
el | ent BBI3@3
31 BI 34 9good
gooﬁ excel | ent
excellent 2B 35 p| 34
35 BI 36 good
good excel | ent
excel | ent EPI3?7
BI 38
BI 39
BI 40
35
BI 41
BI 42
BI 43
40 BI 44
'\/ BI 45
BI 46
4 BI 47
BI 48
BI 49
5 BI 50
BI 51
BI 52
BI 53

bgdder treat nent

H°%
IR
%3

good

[ﬂood
el

good

good

good
good
good
good
good
‘good
good
good
good
good
good
good
good
good
good

Cu t hrough-hol e benzi
B8NS

excel l ent 15
excel l ent BI

excel l ent Bl

(%4

dazol e
e 6 70

5

1

17

excelledt eat nent Bl

&§ﬁ?fﬁe&¥g

exos ) lent 20

%%%?llent

B

excelle&&cellent BI

%&cellent
good
excallant
excellent
excellent
excellent
excellent
excellent
excellent
excellent
excellent
excellent
excellent
excellent
excellent
excellent
excellent
excellent
excellent

10



Bl 38 ood . excel lent Bl 39
good gxcel | ent BIEF4562 187 B1 good
excel lent 35 Bl 41 good . excel lent Bl 42
good excell e 3 : good
excellent Bl 44 fante (continued) excel l ent Xu BI
45 good —Eexcertent Bt—246
goosl No. of excel | epinBbkhihg state of Cu th88@§h-hole
excel l ent BerfBimidazole prideed wiring boaxd excellent Bl 49
good compound excel ept-BlL-50- good-
excellent so 51 good excellent Bl 52
good excel | eBkamples 1 & 2 Eganfdles S & 6
exc¥l |l ent 55 10 EP 0 56218%iBibutablfifet (conti nuedyitly. of buffer
- finishing state of Cu throughtirebémeatzi m dazol e treatment printed
W ring bo 6 10
wi t hout buffer with buf fer treatmment
tregtnent Iy sq Bl 54 good eR€8¥1ent
excel l ent Bl 55 good
excel | ent B 58 good good excellent
excel l ent 23 56 BE 57 good ex8680Uent
excel l ent Bl _ good
excael | ent QI 5'.-97 good gOOd excellent
excel l ent BRI BB good good excellent
xcel | ent 61 good
~ol | ent ésl ?l?‘) good good excellent
exg%I | ent B3T 680 good good excellent
excel | ent Bl 64 .
excel | ent %k 6%1 goed good ex88ffent
excel | ent EEIFI 6332 QOOd good excellent
excel | ent eple 2 40 No. ofobgnzi m dazol e conpouggdeeiiBhghi ng state
of Lu throu h hoIe printed vmrln board Exanples 3 & 4w t hout
buf fertreat Exanples 7 & 8 gPP A buffer treatnent gfcgylent
good BI 65 goence: : ent B! 68 excellent
ood cellent 4 Bl 6
good BI 66 . gogécel lent BI 70 gxcellent
goo# excel | ent
Table 2 _
a0 No. of benzimidazole compound | finishing state of Cu through-hole printed wiring board
. Examples 3 & 4 without buffer treatment | Examples 7 & 8 with buffer treatment
b Bl 67 good excellent
Bl 68 good excellent
45 Bl 69 good excellent
Bl 70 good excellent
Bl 71 good excelient
Bl 72 good excellent
Bl 73 good excellent
% | BI74 good excellent
Bl 75 good excellent
BI 76 good excellent
Bl 77 good excellent
55 Bl 78 good excellent
Bl 79 good excellent

Continuation of the Table on the next page

"



Bll 71 . good

excel l ent Bl 72 EP 0 562 187 B1 good

excellent 13 73 ] good

excel l ent 50 73 Table 2 _(continusd) goad

excel | lend. ofenzimidaZble ddmpound | finishing state of Cu through-hole printed wiring boagtbod

:igg: : ent Bi ;g Examples3&4wit:§:tbuffertreatment Exampla%g;gw:: b:xffer treatment
excel | egltsE 15 Bi 77 g od gooeé& e“::t

exCel lle t55SS B! 78 good ece"engood

excel e tasBi 79 good gooé

excel | eRt>"Conti nuation of |the Table Bf-the next dage Eﬁﬁ?ﬁ?ﬁ.S?Bl Tabje 2
(comti hdéd) No. of benzinildazol e conBBlnd fi nishijng state B cu

t hr ough®¥88l e printed wirirg board Ex8¥Pl es 3& 4wilt hout buf f&f¥"bat nent
ExarrplFE'e? & 8 with bufferl treatnent® B1 80 excellent

good 7 BI 87 angﬂof’&nt K 2 B excellent

gooig excel l ent Bl 82

goo Clalms excel l ent Bl 83

good excel l ent 10 Bf 84

gOOd 1. A process for the production of printed wirin&B%QﬂL Lv%p@ﬂihr%&gh-holes. which process comprises, in this
good order, the steps of: excel l ent Bl 86

goad excel lent Bl 87

good forming a negative pattern of the alkaline BaU8dis betibn-dofublEtesistBBbalh sidfs dba P ees Sad |aingten €

roducti on igingthiotighadiesprevicogly didaitiasinin bitodappeih alplimtiogigbtoetsar grdtogmphicgiocess;
g:,Oc ess Ccongipping d® resistpattdm-seadngrbepper didddantiratelisa tafh of 2blutioy pnavidigg an etehiyg tesistdayer
pattern of andeontdiniglat lnest engigaltel 8 bergimidarainrompeduptira dedvaiive thersaf rermeshnted i dhw felf a
copPer cl adovingipreted)havi ng t hrough-hol es previously drilled therein, in
accordance with a printing procegss ot pRotographic process; dipping the

resi st pattembearin In a bath of a solution

provi di ng an et chi nlj}g i Rat least ondPalt of a
benzi m dazol e conpound or a derhwati represented by the fol- 25
lowng formula (1): N HK- (R2) H O (R13

(1) 30 wherein.,  mmmm————— N wherein Rl represents

an al kyl group of 3 to 17 carbon atons or an aryl group of the fornula 35
R2 represent s Rfsplesitian alkykyrbup@F 918137 Beddoh B@md.orlal al gicap brad fénGAs, 40

R3 as an al kyl ene group having | to 7 carhaop atons, R4 is an al kyl group
having 1 to 6 carbon atons, Y R ?ﬁo, | or2, xisOorl, and HA
represents an organi c or inorgani c—gd?ﬂ, o cbat a surface of the copper
plating of the lamnate with an etching resist |ayer consisting of
ac%perconpl e X2 ppresanis ap lowprelyl @rout hapipg higibsarpenjatomgi ppi ng t he et chi ng resi st

| ay®r - bear i ng Re 5P allviens iaunhariagdp 2cabonglomef f er sol uti on contai ni ng copper
i@ : Fi4 lz a;\ alkgl group having 1 to 6 carbon atoms,
nis0,1or2, :

xisOor1, and
HA represents an organic or inorganic acid,

to coat a surface of the copper plating of the laminate with an etching resist layer consisting of a copper complex
of the compound of formula (1); dipping the etching resist layer-bearing copper clad laminate in a buffer solution
containing copper ions,
drying the etching resist layer of the laminate:

s0 bringing the laminats into contact with an alkaline aqueous solution, to thereby selectively remove the alkaline
aqueous solution soluble resist layer, and expose the copper plating in non-circuit areas of the laminate; and
treating the laminate with an alkaline etchant to etch the exposed copper plating from the faminate.

2. The process according to claim 1 in which the negative resist pattem is formed from an alkaline aqueous solu-
55 tion-soluble resist ink. :

3. The process according to claim 1 in which the negative resist pattem is formed from an alkali-developable liquid
resist.

12



drying the etching resist layer of the |am nate: 50 bringing the
| am nate into contact with an al Epbise21gm@tous sol ution, to thereby
sel ectively renove the al kaline agueous sol ution sol uble resist |ayer, and
expose the copper plating in norfaé 2 Quintiniadieas of the |aninate; and

tre NJS‘% Eeﬂﬁmlh%me rﬁ%na thighidg Sttt & Cu'throdghH1018HHntels Ririfid bodrd N€ EXPOSEU COP

pl at rom — _ .
neg | ve resi st_pattern | 5amlepddt wiheipuliartragtwent j| Fxampiagd & fovits gyfigr tregtment
tf onf B®ubl e resist ink.|3. The pradeess accordifg to cl aiekeent n which t he

negaf BAB8 resist pattern |s formed feeesh an al kal if- devel op&ksetent i qui d repi st.
12 | BER O 562 187 Bl TaFI e 2 (‘contgeerled) No. off benzi m @geelghe conpoun

er
t he

finiERis88g state of Cu thfough-holeged nted wirimg board Bxgiples S &
Wot hpBit84buf fer treatment] Exanples gpo® 8 with byffer treakaeetent 1B1 80

good| BI85 exgoed | ent Bl 8 excellent
goodj Bi 86 exgoedd [ ent Bl 8 excellent
good| Bi&7 exagedd ent . Bl 8 . excellent
good excellTent 10 Bl 84

géod excel lent Bl 85

good Claims excel | ent BI 86

“good | ent

goo d 1. A process for the production of printed wmnggm vaB ﬁ?ppiréhrﬁgg l'\?jr%s \Ihlch Rmﬁ?sa 8%%%'89'56? thfsh e
py, oduct |rcf§ﬁth815teﬁsr?'nt ed wiring boards with copper through-holes, which,

process C a%@@épgnetnn:lf e G aqufnsesoﬁﬁoﬁga rpsisfh b &ile3fh c@paa'ﬁ%ﬁ | Yn%te
pattern ob ok Beviadl BAS 0o # L Brickiphcobes ORI bie b
copper cl asb. rBaidh S‘att AVbdHEg SREA YENmARLER alBEis ¥ sl pRlitihg AGichRElest | rbyer' n

accor danCQ\d\/&oﬁtQmﬁb 42 Idadtlohd Gt B DELASHidaYole PEHRPJoOIIORR Bratilé BEES TapreSdnRBiby fhe fdne
rasi st pabiwiag ermi@ani Ng copper clad famnate in a bath of a solution

provi ding an etching resist |ayer an@, containing ‘at | east one salt of a
benzi m dazol e conpound or a ¢eriwgtl Ve ereof represented by the fol- 25

| owi ng fornul a (I)-I;A-NF%O)n R% (Ry) (I) (R (RI) 30
N. Hwherein R represents am\Q gretp of 3 to 17 carbon atons or an :
@yl group of the fornula -(RI) { g (Rj) R2 represents an | ower al kyl
group havi to 6 carbon atons, 40 R3 is an al kyl ene group

having 1 ’P"E)eg“f“ carbon atons, R4 is an alkyl group having 1 to 6 carbon

LOMS, 1 1 SR, rorolfar bl bl b AR ke sr?;fﬁgso@fomw AR ¢ or i nor gani ¢

agid, 45 to ¢ a sur e copper atin mnate with an

etching resist layer consisting of a cof ngaex of the corrpound of
formula (1); dipping the etching HBglix per Rabear | ng copper clad | am nate
in a buffer solution containing copper ; .drying the etching resist
| ayer of t he,lreprasermdadlower alkyl group having 1 to 6 carbon atoms,
40 R; is an alkylene group having 1 to 7 carbon atoms,

R, is an alkyl group having 1 to 6 carbon atoms,

nisG,1or2,

X|sOor1 and

HA represents an organic or inorganic acid,

to coat a surface of the copper plating of the laminate with an etching resist layer consisting of a copper complex
of the compound of formula (1); dipping the stching resist layer-bearing copper clad laminate in a buffer solution
containing copper ions;
drying the etching resist layer of the laminate:

50 bringing the laminate into contact with an alkaline aqueous solution, to thereby selectively remove the alkaline
aqueous solution soluble resist layer, and expose the copper plating in non-circuit areas of the laminate; and
treating the laminate with an alkaline etchant to etch the exposed copper plating from the laminate.

2. The process according to claim 1 in which the negative resist pattern is formed from an alkaline aqueous solu-
55 tion-soluble resist ink.

3. The process according to claim 1 in which the negative resist pattern is formed from an alkali-developable liquid
resist.

_—
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50 - i bringing the lam nate _jnto can act with an al kal i ne aqueous

sol uti on to thereby sel ectively F@rﬂﬁﬁ@ 1BRBYal kal i ne aqueous -sol ution

sol ubl SISt d ex he coppe n_non-circuit areas of
the | afi Ly N g L T T

t he expose copper plating fromthe lamnate. 2. The process according to
claim g ithe Mo holdiing ¥ h Houtich o Blalid Bbrzflidazdies 2-h ndithiB4FD-brBbA G-
aqueous  g@jolé-or @ﬁ henylalkylbbrizHRiaSsM deRb&ind Rpresthted BKthe Bmul hs.srasumsnsm@m%pdbém to
chai-m 1 iifidaedb,C N2hlpRpyifdimibbinidagsd, St 2-ParbbybdiRethyoehidRele, T I ®Ab@ydibenzimidazole,
al'kal i - d evadupradityRerdzintifiakdlk, 2-8Bit@idimethiibenzimidazole, 2-n-pentybénzim@darole] 4-d-peniyl-éthyideh |
111111 zimidEEbld)2-56&ﬁ)$mm8ﬂylﬂénzirﬁithzmp.m@&s;m)eaﬂmidmdb.rﬂgl—itemjl-mbta;ilbﬁnﬂmidamlwfﬁ-mx-t he
negat i ve ydissihgibenpmidézole re-i-iwplybenziifiatoleo2m-beptybindtiibienziteidezdle Bathbpydimethy- benzim-
serf8i t i vddapais; PgtoctilibpnzimidgzoleT Fre-oglylmeladbenzireidazplel ircpelyisinstyibenzitidazelen frn-oenyttee-

2- al kyl 13Evderqi, d az-orneay-meihyibensimidazaen e nzi-panglsimehybenzimigazolgy | t?e’l%!ﬁeﬂz"ﬂ'd%wle
dazol e orR™epph@ 'bavm'aa@ﬁzrnrﬁeevé%ﬁ%vl E"lﬁ‘ﬁ"ﬂ?lﬁﬁﬁ‘?ﬁ T Z‘fi'ztndé%’@?ﬂsza  EREndeey-meth-a

(1) is Sé{bg{gm el, Bmu m Wfi %'H g idazole, 2-n-dod cyI methy;lbe;ztr:t:ga:
2- I’l, pr Op Ie | | oe %raoec nzﬁld Sglrm -n-| e ?(ﬂ g -me Y enzu'?tlg ﬂtﬂaéo’; n—t:tr;d:-

2- n- but yI f .ée nzimidazole, 2-n-pentade-
2- n- but yI Egz%e cﬁcyl nQimB%Feyl f'ﬁ ifenzimidazole, 2-n-hexade-

2-n-penty Idm ﬁtlaazo%I @n e@yl be%zﬁud%@t ¥in thtéH%E)mﬁ RARRAA D8, {JY f-heptade-
2- n- hexyle sam?ethgrb ER e, 2:45RprByKOEhzi RO %%ﬂ%ﬁ@@@érﬂmd@zd’b‘ Bespropyl-dimethyl-
yI ab met hpbhrpridaldl, d@%&ﬂu@l—baﬁ’zwﬁidﬁeﬁt wliddeund-mdth £ihiBazole, 2-isobutyl-dimethylbenzimidazole,
- n- hept yliscp@iyibghAnadazold)i2ckaatyEmetibandingdaizolé, 2addopantyhdihethyiberriidizold, @-isohexylbenz-

| dazoI e, irdidazeletisphexiiensihyihendianiiatol, 2-ohaxybdihgthyietdmyiddaee 2insaperayit@hamidazole, 2-neo-
R-h- oct y Iperdytmethyiyentimiiazolei 2 werehigl dintethylbergimjdazolise rsecZbutylberimidagdle, 2-sec.-butyl-methyl-
2- n- nony |benrimidagdid; @-neci-ptytigimeshidbenzintidazole, @risrl -dulliibenzimigazeie RA4rhbuidimethydbenzimdiazole,
2- r%‘decyIZBe’hEWTYtPﬁtatﬁﬂheeZ'm'Qazﬁlﬂd% wam'w%zb'en%t’h?m' pmothylhenzimidazole, 2-phenyl-dimethyi-
2-n- decylberaq ?wsxgﬁeqzm'dam? syl RerEale @ﬁzav'rﬁmeamsfr@'mwazo'e 2:xylyl-benz-
oI 2 We 1tyé—meth

Il
R R s

2- rl,bdodecyF aa en2| azo 2-n- tr| decyl - benzim dazol e

2-n- tr d iﬁrﬁ%@sﬁ%wrﬁ%ﬂ Iapnqlﬁmtlicﬁ the% zfe omﬁ&nd rep| esented by the formula (I) is used in
cyl - di m3ta n%eso t‘oﬂpltoﬁ(t.hr'i r@&éﬂﬁlé’ln J
2-n-tetradecyl - net hyl benzi m dazol e, -n tetra e-

cyl - di wetthy brbszdctordhaiddidim 1 A-whiclPBaEcpks oid larhirddib Bibsda hQlbath of the solution providing an

2- reé pent aasitylesia laly bizcbanitsimpeaiiel 040 12 501¢ e M tocitinutesy | - di met hyl benzi m dazol e,
2- n- hexadecyl - benzi m dazol e, 2-n-hexadecyl - et hyl benzi m dazol e,

2- n- hefadbe progess airewditd 1y klieriz invhih ihe lcepperdonrotilainiegitifiersbiutios pontains etizast @ne base

2- n- hept aelected fropmhergidup censisting @baneania, dmathylamise.dtrthylamipp,-disthard! aryihd, tiathanvlaghing.ol e,
2-i sopr OWPO%@P%"PH%QE‘@M@‘“&QQ‘Q'@M gigthyle ‘han‘éft"?\'}ﬁ Isenioryiathangiaming sodium hydroxide and
2-i%opr ogg'ﬁs »angg least one qg #rlast 9"@"?'@6%’135@\52?%?%5@&%“
%&;/sobut Wﬁ'éhg'fat? (SIAPAN ‘iﬁﬁ?‘iﬂ p"°f“'?’§&l’iﬂ't%‘?1 'Wf?’f‘ﬁ?t‘f??‘f i HP"B1S FYige Supric oxide

sopent™iPEd ?PP*&%‘*Z*‘S goppes () SR v | - et hyl benzi ni dazol e,

S AT 8 S SR B

2- neopent yl ben2| m dazol e, 2-neo- pentyl - net hyl benzi m dazol e,

2- NeoP @ tTHé prodebPickyfdingad dhir1 &g, o \ﬂnoh ﬂtefbﬁﬁ;r trédtthen i &Rl Bt AP IRk emperature of 30 to

2- sec. - bsbyd formmé Biyihuteddenzi m dazol e, 2-sec. - butyl -di net hyl benzi m dazol e,

2-tert.-butyl benzi m dazole, 2-tert.-butyl-nethyl benzi ndi azol e, 25

2-t%®rt. -butyl -di net hyl benzi m dazol e, 2-phenyl benzi m dazol e,

2- phen?#femnly"hltﬁenzi m dazol e, 2- phenyl di mret hyl - benzi m dazol e,

2-tosyl -benzi m dazol e, 2-tosyl -nethyl benzi mi dazol e

2 t osy i ?ﬁgfeﬁ H@rﬁtzlfum; mgﬂruglﬂe@cﬂ?éﬁm rmté“lgferdyrphgwgrb p@haltend die Verfahrensstufen in
IyI B P! %‘f?ﬁgﬁml azol e, 2- xyI yI d| met hyI benzi ni dazol e,

2 mesi tyl - b!(:argele e| sne aﬁien uste S&es¥| sr| er Alkg(l rpnen s&% en Seiten eines plat-
2-mesityl - el geb lSrc &‘E’ﬁ g‘@tu[ﬁn %En@e em DruckveﬂatF:ren
2-tert. -phe&\é oh r¥h

2-tert.-phenyl-dimnethyl ben2| m dazoI e 30 6. The process according to claim
1 in which the benzi m dazol e conpound represented by the formula (1) is
used in an amount of 0.01 to 40%in the sol chi ng
resist layer. 7. The process according to cl aj copper cl ad
lam nate is dipped in a bath of the sojation wmnmiﬂimalmﬁ et chi ng
resist layer at a bath tenperature of 40 to 5 nenutes. 8. The
process according to claim1l1, in which the copper ion-containing buffer

sol ution contains at |east one base selected fromthe group consisting of
anmmoni a, d| et hyI am ne, tr| et hyI am ne, d| et hanoI am ne, tr| et hanol am ne,

o, o . o . -, " o o .




45 . 150 ppm 10. The process accordl n to claim1 or 8, in which the
buf fer treatrrent |s carrled out at R0 6% rrperature of 30 to 500C for 1
to 3 mnut e%@ j%s ml s/erf enstr%l}'ls[e Hers in n.%sung die eine &tz-
gedruckten ﬁlente tllefert f? QTJ, sﬁ &P Cid@r'e fihes Derivats davon
Ver f ahr enss{F&T) i S gy e| es negativen
Musters des I n W sr aI I I osung I bsli chen Resi sts auf bei den Seiten

eings plat- tierten Kupferl am N or eingebohrten Durchgdngen in
URer.ei nstimung mt,, Rg{ __u_c?;ﬂ?ren o) c-)ﬁ]qgr af i schen (BErjozeB; EP
0 187 Bl Ei nt authé de’sx ei @ i erj€s Kupferlam nat tragenden

Resi strmusters in ein Bad einer LOsung, Ndie eine atz- resistente Schicht
liefert und wenigstens ein Salz einer Benzi ni dazol ver bi ndung oder ei nes

Der tvat s dawisdergagetienist., das durch die fol gende Fornel Q R2 )

N < . worin(RR eine Alkylgruppe mit 3 bis 17 Kohlenquffgggnen oder eine Arylgjugre pr@@g@ben ist, worin
R, eine Al kylgruppe mt 3 bis 17 Kohl enstof fat onen oder ei ne Aryl gruppe der
Formel (4R3) (R4) n bedeutet, R2_gpne jeqe, )AI kyl gruppe mt 1 bis 6
Kohl enst of f at omen bedeutet, R3 eine ARy enfyruppe’ mt 1 bis 7
Kohl’enstoff%té)rren ist, R4 eine Al kylgruppe mt 1 bis 6 Kohl enstoffatonen

tet
ist, 20 , & Fit 4 biks &h bebedtstt UNd HA sine organi sche
oder anorgarpﬂfg A&%ﬁ’%g b.égzg k§ %ﬂg"ﬁﬁg‘l nerectberf | ache des
Kupf er~berz gm g ,jﬁipemmb.ssKomensth@m,@.ag,s mt einer itzresistenten -
Schecht, begabet@ei@gus ei nem Kupfer konpl ex der Verbi ndung nach Fornel (I);

25 xBiotdr aschnan der atzresistenten ein plattiertes Kupferlam nat
tr agenden Seiai e torgarische stier anbigérfisehd Sy Begichichidngeindr Oberiia@dee Kudhaltetzugs des

cknen deLaribaty reisdinet @riesisten®e Hehshtt bestelwnd ausienert Kupferkokiole dek Yemvindpmgenactcresmel
Lam nats m tiei ner wassrigen Al kalilosung, umdanit die in der wassrigen
Al k# i | osun§ntayehen den stzeisignion sio Riettipries Kerfiesrrpina) iraggnden Sehiskieimeinan Bufigessung, die Kup-
Kupf eri berzﬁm?aﬂe'ﬂéﬁ“el chen des Lam nat s d| e n| cht dem 30

Schal t kr ei s:' d gg Lam nat s ' _ei nem
al kal i schen fi9gp ces @aé 'f‘gr" %F‘ ry’ah‘?‘f’s r 9
|Vzue me Un 8s

5 tschich se fer arzu erel mlna dle nl em
atzen. 2. Ves Ai VSR RLERE P s

einer in ei
gebi | det i s%fﬁa ém@erfa ren nac AE*'E{%??JJC de?bﬁ%f &p(g"egenn@gfg}ulﬁévmeuzk'm Eammat
Resi st must er aus ei nem al kal i sch entw ckel baren fl ussi gen Re5| st gebil det
ist. 4Q. vehahdeiaboAissiichn A6 Borddis Régaib RésistrhudtefRIbilé h iR OFsrigen ATQMbsahg1ERdHaH
aus i nenRadskamie gediteaistt W ckel baren fot oenpfindli- chen Resistfilmgebildet
ist. 5. Verfahren nach Anspruch 1, in demdie 2-Akyl benzi m dazol -

2- Al kylaal kgrfalbmptrmhpmupbh.-m demmlvaiqutagayImmgwsch entwickelbaren ﬂt'lssigen Resist
2- Pheny| agdeidetiginzi mi dazol - Ver bi ndung, die durch die Fornmel (1)

wi eder gegeben ist, ausgewdhlt ist aus 45 2-n-Propyl benzi m dazol ,

2- n%Pr py Yarero RERATIPTH ol B cip PPpEB{o G55V IR PP AUAIRER B Bfelbareh ftoompfingi-

chen Roesistfilm gebildet ist.

6. Verfahren nach Anspruch 1, in dem die 2-Alkylbenzimidazol-, 2-Alkylalkylbenzimdiazol-, 2-Phenylbenzimidazol-
oder 2-Phenylalkylbenzimidazol-Verbindung, die durch die Formel (I) wiedergegeben ist, ausgewanhlt ist aus

2-n-Propylbenzimidazol,
2-n-Propylmethylbenzimidazol,
2-n-Propyldimethylbenzimidazol,
2-n-Butyldibenzimidazol,

50 2-n-Butyimethylbenzimidazol,
2-n-Butyldimethylbenzimidazol,
2-n-Pentylbenzimidazol,
2-n-Pentylmethylbenzimidazol,
2-n-Pentyldimethylbenzimidazol,

&5 2-n-Hexylbenzimidazol,
2-n-Hexylmethylbenzimidazol,
2-n-Hexyldimethylbenzimidazol,
2-n-Heptylbenzimidazol,

——
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ut yi di,benzi m dazol, so 2- n- But yl net hyl benzi m dazol
ut yl di met hyl benzi m dazol, 2-n- E’Bﬂt592 er% m dazol ,
entyl met hyl benzi m dazol , 2-n-Pentyl di met hyl benzi m dazol, ss
xyl benfrf\ﬁea'a'zth'bezz'ﬁ'dﬁ@kw net hyl benzi ni dazol ,
'%'Q'ﬁ‘z ﬂ'?' f2% 2-n- Hept yl benzi mi dazol , 1~~~~~~~~~~ 4
Rﬁi aﬂ:l Heptyl nmet hyl benzi m dazol ,
2 n- Cct yl benzi m dazol ,
Eehﬂ?n % 2-n-Cetyi di et hyl benzi m dazol ,
nyI benzzL,m QJ,Wbegz-nmdg}Qnyl rret hyl benzi m dazol
nyi di natmﬁé,ngtwmmagm 2- n- Decyl benzi m dazol 10
cyl met py-deepsehamidaspl , 2- n- Decyl di met hyl benzi ni dazol ,
decyl bwmaayndaﬁwlenzuﬂdazduﬂdecyl met hyl benzi m dazol
decyi direlcaydidainybemantdezal , 15 2-n- Dodecyl benzi m dazol ,
decy| nmetrHyndenshenizimiddess ol |, 2-n- Dodecyl di net hyl benzi m dazol
i decyl t?enwwm&wenzr@td#mm decyl net hyl benzi ni dazol, 20
i decyl @rWP@’PB@WE?W’@H%’B‘I' 2-n-Tet r adecyl benzi ni dazol ,
tradec azol - 2-n-Tetradecyi di net hyl benzi m dazol ,
nt adec é ""' 2- n- Pent adecy! net hyl benzi ni dazol ,
nt adecy] df. Smml aZoI 2- n- Hexadecyl benzi m dazol ,

xadecyl e ri{éﬁg qi 91' 2- n- Hexadecyl di net hyl benzi m dazol , 30
H zimi

'UWUJ

* 1

9§H%%

o —
333333333_3_33333
(-

1
333

pt adec ;8 Hept adecyl met hyl benzi m dazol ,

pt adecy fHe Y RRidakdl dazol , 2-isopropyl benzi nm dazol ,
r opyl nrztrhté{rm%amﬂaﬁmdazo% 2- 1 sopropyi di met hyI ben2| m dazol ,
ut yl berezi-wirsbaa@imethioéngiiaieiioy | et hyl benzi m dazol ,
2-n-Pentadecylbenzimidazo!,
2-n-Pentadecyimethylbenzimidazol,
2-n-Pentadecyldimethylbenzimidazol,
2-n-Hexadecylbenzimidazol,
2-n- Hexadecylmethylbenzmldazol
2-n-Hexadecyldimethylbenzimidazol,
30 2-n-Heptadecylbenzimidazol,
2-n-Heptadecylmethylbenzimidazol,
2-n-Heptadecyldimethylbenzimidazol,
2-Isopropyibenzimidazol,
2-1sopropylmethylbenzimidazol,
3 2-{sopropyldimethylbenzimidazol,
2-sobutylbenzimidazol,
2-Isobutyimethylbenzimidazol,
2-Isobutyldimethylbenzimidazol,
2-Isopentylbenzimidazol,

I\)NI\)I\)I\JNI\)I\)I\JNI\)I\)I\)NI\)I\)I\)N *I\)I\)NI\)I\)
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40 2-Isopentyimethylbenzimidazol,
) 2-Isopentyidimethylbenzimidazol,
U 24sohexylbenzimidazol,

2-1sohexylmethylbenzimidazol,
2-lschexyldimethylbenzimidazol,

45 2-Neopentylbenzimidazol,
2-Neopentylmethylbenzimidazo,
2-Neopentyldimethylbenzimidazol,
2-sek.-Butylbenzimidazol,
2-sek.-Bufylmethylbenzimidazol,

50 2-sek.-Butyldimethylbenzimidazol,
2-tert.-Butylbenzimidazol,
2-tert.-Butylmethylbenzimidazol,
2-tert.-Butyldimethylbenzimidazol,
2-Phenylbenzimidazol,

&5 2-Phenyimethylbenzimidazol,
2-Phenyldimethylbenzimidazol,
2-Tosylbenzimidazol,
2-Tosyimethyibenzimidazol,

1
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2- 1 sobut yi di met hyl benzi m dazof, 2-i sogent | benzi mi dazol, 40
2-1sopent yl met hyl benzi ni dazol , 2- 1 sBPRB&B% I Bkt hyl benzi ni dazol ,
2: 1sohexyl ben2| m dazol, 2-isohexyl nmet hyl ben2| m dazol ,

2-i sohexyl di mgiayibsn |, 45 2- Neopent yl benzi mi dazol ,
2- Neopent y| msgHyPe ‘dazol , 2-Neopent yi di met hyl benzi ni dazol ,
2-sek. - Butyl Ix¢ L 'r 2 lsek - But yl net hyl benzi m dazol, 50
2-selg. - Butyl > |m 8azo| 2-tert.-Butyl benzim dazol

2-tert. - Butylzmpegl V,E, g%hmdg,yol 2-tert.-Butyidi net hyl benzi m dazol,
2- Pi‘re*hyl benzighedigittethybenzimidazol, 2- Phenyl et hyl benzi m dazol , _

2- Phenyl di methed -bepgbertifiesel, , 2- Tosyl benzi m dazol ,

2- Tosyl nmet hylzbanemdﬂyldaﬁwﬂenzur&&azol und 1 1111121 till i@ Jdill EP
0 662 187 Bl 22erll-Bisspydinetitioydintidsadi mi dazol , 2- Xyl yl benzi m dazol,

2- Xyl yl met hyl benzi m dazol, 2-Xylyidi nmet hyl benzi m dazol,

2- Mesi t y& b¥erizbran r@alzfg‘}spruqumgqarp 9|p ﬁmzhgﬂa;yé/n@]nqqngmurch Formel (1) wiedergegeben ist, in einer
2- Mesi tyl dMH@PM?ﬂ%EﬁEl%d‘a’Ztﬂme aZESF'é‘P'tte S‘Pﬁ*é W?’W@ﬁk‘?sﬁ'?gd’&%!‘det wird.
2-tert.-Phenyl net hyl benzi m dazol und

2-t elt . -Toh¥§iienneeh fertqfupfen aﬂ&'ﬁ W (§tepte gehicht feferarion
di eeBenZ| g WV@F@H@WW&‘“’H‘?%?‘ 1&5%"“ 3"9\%[‘%9 eben ist, in

el ner M%s*g@eag Quck Rl #1070 Bl iR 16 a%n@x b pLARsE 4:\1 & BLE dish
L6ésung veryg Ita i}é bd:s% Q‘R\‘;\g&'ﬂd&% n%\ lﬁg /r‘é:g%ethanolé
platkjerte lﬁum r%@ ﬁﬂaﬁ\ﬂ thn@thﬁétl’ﬂan n, Qilé%@reﬁhﬁbﬁnﬂ\t ?sf)&&y@ﬁ\% droxid und

| i ef er nden KhRmBMaSidYind wehigtRhs ek RIIRBHAGUAE, diéeﬁhgéﬁshbbt%uéﬂfer&ppbld& alake;n

| ang ei ngeterncBétatMupiek(il)-suldeK plj-Erlorie, Xbiler @ erdridl ®lpfdydokid, akamfd«oer(@&sm oxid, Kup-
Kd~p.f/er| on  er)kait tkapreel)-bhobherund Eupng( ) eartingist ens ei ne Base enthalt, ausgewAhft
aus der G uppe, die besteht aus Amoni ak, D nethylamn, Triet hyI am n,

Di et Band. aMerdahredmacke Adsameh toode®) in dem die ﬂﬁbnzpntmﬁm@eet mmmnaimider, Pufteriésting 50 bis 150 ppm
Di met hy| et b&® ani n, Di et hyl et hanol ami n, 1sopropyl et hanol ani n,

Natri urrhéwr oXi d und Kal i umhyxdr oxi d und weni qst ens el ner Kupf er ver bi ndung,
die ausg ageh AnRrURl bisch, 19 de Byfigroganging! bis 3Miniep lang bai pingr Peciempergtur von
Kupf g (1l )%'ﬂﬁo ?d”"fbﬂ‘ﬁ'l'r@r“ﬂ'f’) chlorid, Kupfer(ll)-chlorid, Kupfer hydrOX| d,
Kupf er oxi d Kupfer(l) OXI d, Kup- fer(II) oxi d, Kupfer(ll) phosphat und
Kupf er (1 dg "Qﬁ : 9. Verfahren nach Anspruch 1 oder 8, in demdie
Konzentratlo es Kupfer| ons in der Pufferlbsung 50 bis 150 ppm betrdgt.

10. Ver f fhbRBsdd 86 froddBidR bé/GheslaelirdlitSimphntbs BB 18ud 36 ph @R AN ol Bivrel plobéis Jui
~ M nutsen | aagnpmli dBist6ordRi b Baee badbittant Vvon 30 bi s 50C dur chgef Ohrt WI rd. 30
Revendl cati ons
a former un motif négatif de la matiére de réserve, soluble dans une solution agqueuse alcaling, sur les deux
faces d'un stratifié plaqué au cuivre dans lequel ont été forés préalablement des trous de passage, par un
procédé d'impression ou un procédé photographique ;

40 aplonger le stratifié plaqué au cuivre, portant le motif de matidre de réserve, dans un bain d'une solution formant
. ' une couche de matiére de réserve d'attaque et contenant au moins un sel d'un benzimidazole ou d'un de ses
\J : dérivés représenté par la formule () suivante :
46 HA- (Ry) —1 O (Ry) (1)
N
: H
50 dans laquelle

B, représente un groupe alkyle ayant 3 & 17 atemes de carbone ou un groupe aryle de formule

55 o . -*R:,“O' (&)“

R, représente un groups alkyle"t‘nfé'neur ayant 1 & 6 atomes de carbone,
Ry représente un groupe alkyléne ayant 1 a 7 atomes de carbone,

-

. AR R




1. Proced6, de production de cartes de circuits inprinbs avec des trous de
passage pl aques au cui vre procede E@LRS@S'S"m conprend, dans cat ordre,
| es 6t apes consi stant a fol 4. no Eer%atlf de la matiere de r6serve,
sol ubl e deﬂ‘\s Fj @q@@%’%&ﬁ@ﬂ% Ga?‘%f‘?;ﬁsf’?l“éa ir 1es deux faces d'un
stratifie pI WGUivre dans loquel ont 6t6 fords preal abl ement des
trous de S ressi on ou un proc6de photographi que;
40 ,,5 F?—fi %%p %’F}"g@r S %‘@gﬁaﬁ% pl'aqué au cuivre, portant le notif de

i ere de rHgedivie seHabSdulpicddB b cuilrd QtratNé 4Vt @8 chuehd ditatistt e &G RIGN B0 con-
mat'-' re de rHaeE shundordidxa B RivRLdu BaMPoeRMGm@sl(HIDi Ns un sel - d' un
benzi m dazol £pieigedelstrabia pRgRs dii@bivre,@BrdnElp caBIGeenapité dd @sdnarditidoge, (dhns uBelsoidir e:
_ A N 4tampon contenantdes ionsclivie kK : * t R2 n t< 1
( 1)t50 & shgives lalcaugrede| netigeg da régpne Jetteqee dustrggfibupe al kyl e ayant 3 a 17
at onmes de ca&heinde gatifigen W@Wc&lﬂ?#@%qq%fqﬂm@e Bpgur éliminer ainsi sélectivement la couche
1 . 6 at onedafeatipre pprépanigceluliqriaps ‘ﬁ‘ﬁs euge ?é‘;ﬂ"'?? %\FPFRS’ER’ lelpeAge dq cukregang lefm
es de car bonfneses cpnsisPRl SR ANEIGYS $% ene ant a 7 atopes de
carbgne, 1 62 rafere giafibayee i pgent g A R S o

représente u r‘E‘EI'I’*’oupe al kyle ayant 1 & 6 atomes de carbone, n est egal " a

0, 1 ouy 2 'Prébeds sg"}/an?lg%lleng'lcaq ot d slegfe otL t &g B8 Bsolid ngéalfg o 8iitre
13

i nor gant UL resbrvd SNBb Hdns U oRtibh cage de cuivre rat| I e avec
une couche de Metlere de reserve d attaque con- sistant en un conpl exe de .

cui vive @U HaBRRGIGNHE oleRidBibr; dahd loquel IdPhdRIE RktisteRe Felénad s fatifbs RS IRPUNG atbre
portant | auemm@uid@dénaapbmeegvdﬁmrsasaﬁdéeucd.’na,t taque, dans une sol ution tanpon
contenant des ions cuivre; 10 a secher la couche de mati bre de
rleser ve 44" Padcsdsguieantlia revrdtioh it @tansclequeltie mait deamagibre d¢ iédne négatibastoaé & partiatun tikre
sol uti on alquelisedegéseat phowsensibla dévelbppableavec eriesistanmlalseling.vemrent | a couche de
mat i%¥re de reserve sol uble dans une sol ution aqueuse al caline, et & exposer
| e pl ac ﬁgé”@édéé&l'r'ﬂﬂi'émd%(ﬁﬁa‘%b dangipguel H@%WS‘?‘@P@HP 'P%S'W'E?“F'@lﬁ’?@? 'eIBrPhé“V‘
stratifi6; be@tm'%?Z?'? % Ip %Phér‘ﬂa"g'{bf"&t"r'qa?‘ée F&%ﬁ?ﬂ‘é Haf é!? ?,%?h°ﬁ' gireylp ?z&

6l i m ner %3 goqylglé gﬁ@f og;%g %e le 2—n—b1:tyld| ég
2. Fgpoced on m| azoe | 1| lla Ie “n-he Ige mldaj -n enz mldaz
r eser ve neI ' %E a’g

i enZ| oeI Mbt Ib zn

sol ution 7
| oquel le zBPt 'Ie 25 % ohii I S&h-Ndn Iﬂﬁ%hﬂtlmlé’ai le]J QI‘ Qf-ﬁ nghyﬂﬁféﬁwylﬁ zivid&zole, Ie
mati ere de.idsioHAmibdz6b I@lﬁnwﬁ&w@&.&ﬁym—m@wmm&m@w@k biAndédylben-
Procmde s uinvidaiadle, le2-#-6nasoyrhstbdnginiddzole e BH-uhdseiiirhétilyBerifndidakold] @ 2eddd&iBenditida-
reserve nGgatie b-nesdécyirmdtiyberainfidakdie, le Zih-tdodsdyidimathylisenfimibazek cle da-tidagdenzinidazole, le
phot osensi2oil-tédédgratiybpinidacoiaV eC 2unrbéetdasthgheeimizhl | 1 e2-nradicylienditidiae, le
sui vant | @-n-tevegdémtimétaylbeprimigiazold alp @-niéigddsyidiinghylbeuadinkigdzbie rie P-mipetadédylbenzinidazole, -le
2- al kyl al 1&ivatagdeyiméilyibenzimioazele, o 3yhreniapecyldiméiomibanzieidagple legdn-hexadécylbenzimidazole, le -
2 phényl aIW%@ﬁ%Wﬁ"M‘B@é‘W@W le @dhexad H?ﬂﬂhﬁb%mﬁ%ﬂ% e Py-hepiadéeytbgnzinidagely, fec
iqzz n- pr eB‘%‘i‘?EY'mé"Mbe'&%‘Faéde '% 22' haet F‘H’é??iﬂ- A %&2&51’%“’9’1"5““3”9 le

pr opy| ! Id 16 yl fl IF “%Z qu e2|sobutylmé-
2-n-butyl isopen e, le -5 rnT’rtnl(‘!'ylben:mIe. |
e %%ﬁ = Bf e % m& e

2-n-gent ylL g,g
2-n-pentyl rﬁ@iﬂy ﬁoylb Iﬁl aﬂ:‘l Q)@élrbgl'ﬂﬁ 2-sec -butyldimé-
- N- hoxy| nigieBNAn@Rdd, 18 slaAieb@yibehAmidadm, SéYJnﬁlbU@bgMﬁ%%fd&b 343 the%o ;t:gldlméth I

hept ylaemaidaasis) &zzdngnylbbiinidabold) &2 o briyiciyibdaamiehidle 018 2-Bhenyldith@nyibe edi -

0

- n-
t hyl benzhseydaziiidazold, 1 22esfimatbyibshdisitezblsiccggidiméthlBenzimidazole, le 2-xylylbenzimidazole, le
n-#ct yl reeyiimkthyireniimitataiz cd 2xylyldenstylibenaitidgdotl lere-migsityibemaimidaiotiale 2-mésigiméthybenzi-
N- nony| tmidezeleriecamdésitdsimétialbenhzimidatatey lei2aeriinyrhiywibanzimiddzote lee; terficephényiméthylbenzimida-

- n- nony| @pleretihsetionhdnvidmethylbgngimidazele) - n- decyl benzi mi dazol e, le
n- décyl met hyl benzi m dazol e, | e 2-n-d6cyl di nbt hyl benzi m dazole, |e
n-ynd c \Irqsedg_suiant la revendication 4 dapg laquel I, bepzimidazqla sep(Aserit PRy laremy'e f‘rﬁ"ﬁ'a‘ﬁ'ﬂﬂ"é” utee
n-TndecyFitde RO1 H&h% Pare M'Btf% forriggt ge RRUGRs e Bpligsdp peqive d attaque.

7. Procédé suivant la revendication 1, dans lequel le stratifié plaqué au cuivre est plongé dans un bain de la solution
formant une couche de matiére de réserve d'attaque & une température du bain de 40 & 50°C pendant un temps

o I



zol e, 1e 2-n-dodecyl met hyl benzi m dazole, |e

2- n- dodecyl di net hyl benzi ni dazol e, E%Oéa%lefmdecyl benzi ni dazol e, le

2-n- trldecylnﬁth | benzi m dazole, le 2-n- trldecyldlnethylben2|n1dazole | e
2-n-tetrdH 1n1dazo|e |l e 2-n- t6tradecy|nethylben2|n1dazole

2-n- tetar aFdoc% uw a, I ven cg on t%% lgqugl’ las tlc% tam ?eq énlsl?o% %ﬁlzr%le oin

2- n- peft 4 'hseL en% Ak &ﬁé( ﬁagg

le 2-n- hq;ﬂ aFfRb %4 n;b oﬁmm Sa & ghyigrands anmn ﬁ% Asfa aol e,
Ie‘ 2-n-h aem%% i g dir By 866 PbtSsiuin ot dur bind @R oAl hBilsl

2-1F “hopt adé nmatn&mbiaeszmwa (P76 Qlifete b Suives (M) |barmr@damduﬂuermwabélcbxﬁraaé Friy @A e

| e 2-i sope@pyrb, Pexideidstuilae] MixRie cliiouds lioByapEuiviyle Tédhbsphie ezt (M@ Q4 carborla® de cuivre
2-i aopropyl di met hyl benzi m dazol e, |e 2-isobutyl benzi m dazole, le

2-i®obutyl me- thyl benzi m dazole, | e 2-isobutyldi nmethyl benzi m dazole, le

2- i sop@ntRrddéddrenivant i saveridisatioh o8, dang feauel iz benentigtiobdaion aiivre dhay g kelution tgmpon va de

2- isopenﬂ?ﬁdﬁ%ﬂmhylbenzinidazole Ie 2-1 sohoxyl benzi m dazole, |le

2- |sohexylnﬁthylben2|n1dazol 2-1 sohexyl di met hyl benzi m dazol e,

le 2-n 4o %ﬁ%ﬂ@?ﬁ laysgvandicgtion 1 °F%d2"sﬁ%’6 Liiia "}?ﬂ‘tah‘iﬂ'%‘é'ﬁ%?‘ﬁftaﬁ"f@?é“"el tgmpérature

2- n8open- ”tb§ & A0V prarert YR teps gp 42 3MIUSS- sec _ hucyl benzi mi dazole, le -

2-sec. - butyl met hyl benzi m dazole, |l e 2-sec.-butyldi M- thyl benzimdazole, |e

2-tertio-butyl benzi mi dazole, |e 2-tertio-butyl methyl benzi m dazole, le

2-tertio-butyl di nethyl- benzim dazole, |e 2-ph6nyl benzi m dazole, le

2- phenyl n6t hyl benzi m dazol e, | e 2-phenyi di net hyl benzi m dazole, le

2-tosyl benzi m dazol e, |e 2-tosyl net hyl benzi m dazole, le

2-t osyl di n6t hyl benzi m dazol e, |e 2-xylyl benzi m dazole, | e 50

R-xyl yl nbt hyl benzi ni dazol e, |e 2-xylyl di net hyl benzi ni dazole, |e

2-mesi tyl benzi m dazole, I e 2-nesityl nethyl benzi- m dazole, le

2-n¥si tyl di nmet hyl benzi m dazole, |le 2-tertio-phenyl benzi m dazole, le

2-tertio-phenyl met hyl benzi m da- zole et le

2-tertiophenyl di net hyl benzi m dazole. 6. Procede suivant |a revendication 1,

dans | oquel |e benzim dazole represente par la formule (1) est utilise en

UNneg,55 quantit6 de 0,01 & 40 % dana |a solution formant une couche de

mat 1 bre de r6serve d' attaque. 7. Procede suivant |la revendication 1, dans

| equel le stratifie plaque au cuivre est plonge dans un bain de |a solution

formant une couche de matiere de reserve d' attaque a une tenperature du

bai n de 40 a 500C pendant un tenps 17 | [ 2 120 |]]]]

|| #||] * C L N S * EP 0 562 187 Bl de .1 a 3 minutes. 8.

Proced6 suivant |a revendication 1, dans | oquel la solution tanpon

contenant des ions cuivre renferrne au moins une base choisie dans |e

groups consistent en |'ammoniac, la dinethylamne, la triethylamne, la

di et hanol amine, .s 5 | a triethanol am ne, |a nonoethanol am ne, |a

din@thylethanolanine | a di bt hyl et hanol am ne, |"'i sopropyl et hanol a- m ne,
hydr oxyde de sodium et |'hydroxyde de potassium et au noins un conpose

éeJCU|vre choi si dans |le groupe * consistant en |'ac6tate de cuivre

(I'1), Is sulfate de cuivre (11), 1B chlorure cuivreux, le chlorure

cui xrique, |'hydroxyde de cuivre, 'oxyde de cuivre, |'oxyde cuivreuse

| " oxyde cuivrique, |e phosphate de cuivre (l11) et |l e carbonate de cuivre

11). 10 9. Procede suivant |a revendication 1 ou 8, dans |equel la

concentration de N ion cuivre dans |la solution tanpon va de 50 A 150 ppm

10. Procede suivant |la revendication 1 ou 8, dans lequel |e traitenent avec

| e @Lanpon est effectue a une tenperature 15 du bain ds 30 & 500C

pendant un tenps de 1 a 3 mnutes. 20 25 30 35 40 45 50 55

R
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