;1] e3e~A0~><(dB6TO+15DESCRI PTI ON SURFACE TREATMENT AGENT FOR COPPER AND
COPPER ALLOY.5 Technical Field The present invention relates to a surface
treat nent agent. for copper 10 and copper alloys, particularly, relates to
a surface treatnent agent for copper and copper alloys which is useful in
the field of electronics industry for producing printe m rds, etc.
Background Art In the producti onDESGRIBEIENW ri ng bommmwmm“mmm@ﬂrface of
copper is polished to pronote the adhesion between the copper surtace and a
resi st before coating the copper surface with a dry fiIn1oF“@¥ching
photoresists, solder resists: 1 T i.shi i ude a
nmechani cal §HR%@EQTBEM MEN&I‘ g&fﬁ%‘o‘f 8&1‘8&? Pjﬂ%i %ﬁﬁé&rﬁgﬁ é&h@. ng
effected by the contact with chemcals. In the treatnent of substrates
carrying fine wiring pattern, the chem cal polishing is usually used. In

t he produgtiqn fF lti-layered printed wiring boards, it has been
atte tegfet%gfﬁagﬂﬁgé the adhesion between a copper 20 el ectroconductive
patterned | ayerTlr?enIgre%eflf"é{\%r}éﬁ%?felafe%rtoei(MEEe tI%tﬁl‘éhma?glqul,ifbr%bf;@r | ayer

on the copper su ce an educi ng the oxide [ayer to ne i cC copper by a

reduci ng aagﬁwpp\éfeisﬂ}%ygﬁ%ﬂtﬁélﬂaﬂg, 1ellBted @0 HBIUfEccStIaREMBhAt hBén Ot d6phayer .
Japanese Patent Application Laid-Open No. 51-27819 proposes to etch 25

copper orgyfPefper dllog¥ swivich s asbfiidnAYRS fiobd ok eldet®uldsunidasayi fdr based
aqueous sol ution containing 5-am notetrazol e. However, since the copper

surface igrodutingepdihtddowhenghderds)ickr m by the proposed nethod, a part of
the copper surface is likely to be poor in the adhesio fst. To
sol va0t hi s problem Japanese Patent Application Laid- OHWM ﬂwmngmm
proposes a nethod to -1 forma uniformy roughened sur ace Q1 copper or
copper alBasksrbyndiatet ching with a hydrogen peroxi de/ sul furr¢ aci d- based
aqueous sol utiqn containing 5am no-1Htetrazol e and enylurea. 5

Di scl osure of Imvidetnieduglionsf ety V‘flﬁ’@gpb(@sréiﬁtt}%W@R??%?ch’?p?blﬁ)rovi de a
surface treatnent agen ich is capable of making the surface.of pper
and coppel?oti%ﬂ&’lggﬁg,prg ‘?@E‘F ﬁ&h‘fﬁ,m???@g‘gﬁ‘?’? gl&eec?ﬁpeé"l%élc’fklarctgl%q %r%%ﬁtp]%(%gf‘%il
and copper plating used in the.field aof electyonics industry nto

uni f or ni fotagld’&h@ﬁg‘ﬂ’pgﬁ]r ?Ié’[c}gc? Wé{}bﬁgq 811%0%&8 %pcl?%gr%d téc’sig%lgglt %JGSSStrS’ esin
| ayer, .such .as i st} r f

st abilP 1y t8r P BeaLRai R B RN G, R RO Tg LB AT e

Anot her ﬁ%lfsﬁxtingfanﬁrb?c}%rﬁ PholiON R dRRtdF by FnB BN AL vitABhERGcAE. In
g the

r ougheni opper surface. As a result of extensive study to solve the

above profpeaiFBatrh&igt sMHRtALeS cdiryhay Binb Mibthgl fetetn, sHE lcemitdlqallizhivig agent
contai ning an azol e conpound, silver ion and a halide ion in addition to

t he mai n isngruadlivandedof Thytte gpgedugiisosf teiltiddyared peinsdd wiridgrmkeds,tihe
copper surface into a stably and uniformy roughened surface thereby to
enhance tlass bethresitempted theromeinthagdhesion besweergiwpppayer. On the basis
of this finding, the present invention has 20 been acconplished. Thus, the
pres@it ielectrocanducsivatnasterned layer and atnesin aver, ayenampdaty FrEYNEP ogen
peroxi de) a_m ner al acid, an azole compound, sil v,ﬁr ion and a Pal i de ion.
Best Mbdeo¥ide laearran the enper sariace amdi sdusmerthe exidedayenia Bstaltichy dr ogen

eroxide in the surface treatnent. agent m in the range neral |
grrpl oyed, COPRET BV et ERCHSIYR BB8ERY W?‘ilﬁ‘%qﬁvltﬁﬁfléﬁRﬁﬁrﬁ?owgﬁlcﬁ?’gP‘éggﬁﬁ?/Oﬁl.dé to 5%

by weight. If less than 0.5% by weight, a conplicated control is needed and
the etchi¥ig®Fate is insufficiently low If exceeding 10% by weight, the

control of the ff}pcame%m%n{ ﬁpﬂiiﬁ:gt@i&l{' lﬁai&’-@ﬁ?e‘f?ﬁo?%l-ﬂ%Sw proposes to etch

25  copper or copper alloys with a hydrogen peroxide/sulfuric acid-based aqueous
solution co'ntaining 5-aminotetrazole. However, since the copper surface is
difficult to be made uniform by the proposed method, a part of the copper
surface is likely to be poor in the adhesion to the resist. To solve this problem,

Japanese Patent Application Laid-Open No. 2000-297387 proposes a method to
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extessively high etching r ate. The mneral acid usable in the present
_invention may include sulfuric acid, nitric acid, phosphoric acid, etc.,

whi ch may be used al one or in conbination. The concentration of the m neral
acid maybe in the range 5 generally enployed, and preferably 0.5 to 15% by
weight. If less than 0.5% by weight, a troublesonme control of the liquidis
needed duformga uhsfousdy fronghersat suarface o cepqoerenti coppe§%dloys Weithhtetching
solubility of copper is lowered to precipitate crystals of copper conpounds
in the stwjphot hiifdsegenpergxidespdfuriqTheidabased apmesgselwiseprentagningsSpr esent
invention may include 10 benzotriazole, imdazole, 4-nethylthiazole,

3- ani no- 13 1k-tetragale andphansdveesel e, 5-methyl - 1H-tetrazol e,

5- phenyl - 1H-tetrazol e, and 5-am no-1H tetrazole, with the tetrazole
conpounds and triazol e conpounds being preferred, and 5-am no-1Htetrazole
and b%nz riC ol ing . more preferred. The concentration of the

wat er -'sol dis preferably 15 0.01 to 1% by wei ght, nore

prefer ably 0.0, tolBgeQB e Ry B@S%tetinvéﬁtiéﬁﬁsg; u]![ﬁ?%é&)? gjsﬁ@éevﬁ@éleg:mentt he

rougheni ng effect oor t In contri e I nprovenent of

adhesi on. o ddntQ¥EREAL Rep B MBLAY thet J{ﬁf&é@é@o\b’ﬁg@g aﬁ_al%gp@lf alepper is

| owered to undesirably reduce the productivity. The silver ion source

usabl e i npdMeuRsaseie suRfRRtdfelediPilytib ebpiska: Bill aal coffperiplatihg used ¢n thbe
concentration of silver ion is prefer ably 0.1 to 3 ppm nore preferably
0.1 to 1.fseldphelddtroreiss induwirPidtoppumifonaly oogliestiedgswetiecthersbypoor to fail
in contributing to the inprovenent of adhesion. If exceeding 3 ppm the
coppd0 suprfomcetechargbdesion tal acksindbhper Pednas eenét bayei,reordecagedlanbunt  of
deposited silver thereon. 25 The halide ion usable in the present invention
may be atmiadaisiningea tione-sdbestadbdlity ohrouigheged ¢prpensida¢ndunngdheori de i on,
brom de ion, iodide ion, hypochlorite ion and hypobromte. ion, with,
chl ori de §oawse Bf epntiRUWHUEMd Arlihgs obinst Bty PEpsens inerNtiohts Wbk ati on
of halide ion ia graef r ably. 0.05 to 10 m nore -3 5 prefer ably 0.1 to
5 me bI I"‘_‘In%%t%m Fhﬁobg lﬁﬁrﬁhefﬁBf?’bﬁl‘g‘ﬁ%_ ‘ng ﬂfect iz_ poor1 to fai![hi n
contributing to,the inprqvepent o esi on. excee P e
di ssol vi ng speed® Bfreégﬁﬁgpx%@w% (rntots(??‘%ﬁbes?t?(ﬁ’ﬁl Wok’g‘%ﬁ%gh?ﬁg%entms
pr odygt i . I C n - bl.e i r exanpl e,
Y% iV £ e'd%dg%}eﬂ AR H%agﬁ{%plt gg%WSO%tafrﬁhgo%} %%ﬁ!a Cgﬁﬁ)builg,

vi
sodi um chlilorl o?, assium brom de an assi um are‘used’ as the

hal i de T 00138466 emd ¥ Rafide 6 tn GHARISPH t0Rin thetdielt SRIropBYeNt T ON MBY

peroxide and a mineral acid makes the copper surface into a stably and
uniformly roughened surface thereby to enhance the adhesion to the resin layer
such as resist layer. On the basis of this finding, the present invention has

20 been accomplished. Thus, the present invention relates to a surface treatment
agent containing hydrogen peroxide, a mineral acid, an azole compound, silver

ion and a halide ion.

Best Mode for Carrving Out the I :

25 The concentration of hydrogen peroxide in the surface treatment agent
may be in the range generally employed, and preferably 0.5 to 10% by weight
and more preferably 0.5 to 5% by weight. Ifless than 0.5% by weight, a
complicated control is needed and the etching rate is insufficiently low. If

exceeding 10% by weight, the control of the etch amount is difficult because of
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contain, if necessary, a known hydrogen peroxi de stabilizer such as
al cohol s, organi ¢ carboxylic acids and organic am nes, and an etching
pronoter, etc. The surface treatnent agent of the present invention may be
prepared at the tine of use by adding respective ingredients in
predeterm ned contents. A part of or all the ingredients may be blended in
advance. éxoessivepiligh escltimpaané.r at ed aqueous sol ution nmay be used after
added with the solution prepared in advance or diluted with water so as to
reach the respddd ménexltaeid ssaffleiinghediresent iagenpenimapindudeisnliurice
met hod for treating a copper-clad substrate having ap el ectrolytic 20
copper f dicid.angrig asshphospheric Agids ghkt Which wayPe H%ecgﬁlolnééé' iy eat rent agent
i.nventjon i s not i call i m,ted. . The .treatnent may be

g;r i?gdp&%?netﬁ%agﬁf}' of hﬁé{gﬁﬁﬂ%tréﬁit:?ﬁeogégﬁ %Wé?i %@%aﬂ?& ilﬂéhﬁ "8PF8y- et chi ng
rRch e, S,800H, 1. TELIPSA 1, SEIIe 201, 8002 LAY PO A A O
be sui ta%ééiggﬁ,lf%o $1ddo20 601 e g@g'&qh elfd Hﬁ‘f'ide%ittgﬁgg% et gg' ng rate.

Since the r'ee of roughening of cop surface increases wt

i ncr easi nge LM 12ERMYding 189EhE We@@é@gﬁg @Bhﬁ;ﬂit:}p@ﬂ)&fptp%k”ﬁ BRfer@B)tobe

suitabl e selected, usually, from®0.5 um according to the intended

degree ofpreeipahaBichgstald of @ppet Bampduddyih thoetsuof diegolvigptoppelr. is
insufficient. Since an etching amunt exceeding 5 um provi des no additional

effect of surfdfee hzdatcoRiponndnuebie bsthvepedsehnt igvdmioromay mehgleni ng t he
surface is econom cal ly di sadvant ageous. However, the etching has an

addi tlioondemrotipazde, iordazdle, 4axatigtichiakae, BeadnhimthhéA-tﬁiang,sH‘Iof copper,
the etching can be carried out with an etching anount exceeding 5 um
because ttietrazold, demethbylghHeetrazale, Sep henyit Hilretragplehond pradnpdal-

di sadvant age. The copper concentration in the treating liquid is increased
and t he Etegwehmméhitgﬁst,eﬁrawlﬁétonwsandstra@@l? EOMPOHNGE PRIGe et chi ng

oo e et ame Betnmie | Hetostaia pBA et /anuirls REmEoRe STeelen. oo
| t ff .b | ti N di t

haependont Ly Hre GyreatratototBRY SRRl S CORPEET i BB oo 4
1 h i i i db

to gr.;)gfy@lﬁg%gg% h@d@ﬁgﬂm‘sﬁe &%?&t&qufo GRED !5@95§§&§ght.mﬁqg%§grgnne y

t he sol'ving amrount” of cop%er a e’ingre S in the

treating (ﬁpg%' %Jw!e' ROt Re %ﬁ@?&%ﬁg%fﬁ%@@ ﬁo&g}[t%t ﬂqn%%ﬂﬁﬁtiﬁgr’coggxef or med

cont i nuous ring the tre a par e treating lrquid is

di scar dedjmy §ive nfen® e Rdhesiohne IPERCLRIA AT 4Oy JeiaDPRE dERBRIHEdpEY 6F al s
due to the increase of copper 15 concentration in the treating liquid. The

surface téppeitnlovagedttoainddlraplyesahicei thegirotlaetivigysui t abl y applicabl e not
only to the pre-treatnent for coating or applying resist and prepregs, but
al so to vari ousTle eltvécmnnirse usablednpghedireseninebntivhnb eyl indlnidegilbernr ds,
nore specifically, to pre-treatnent for el ectroless plating, pre-treatnent
20 f Q0 el wittatepett i Mthe pmeentradioneofisifver ipn es praferably 6-1 tedppamtmpoe sol der
hot leveling, etc. The present_invention is described nore in detail with

r ef er encepredenahdy Bxlatpl Spmionkiless than QP ®. bhe rutEening eifeeasmOPr 6% ng
exanpl es are merely il Lustrative and the sqppe of the present invegtion i's
copper surface changes to black color because of an increased amount of
deposited silver thereon.
25 The halide ion usable in the present inveﬁtion may be at least one ion
selected from the group consisting of chléride ion, bromide ion, iodide ion,
hypochlorite ion and hypobromite ion, with chloride ion, bromide ion and iodide

1on being preferred.

The concentration of halide ion is preferably 0.05 to 10 ppm, more
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A surface treatnent agent containing 2% by wei ght of hydrogen peroxide, 9%
_ by weight of .sulfuric acid, 0.3%by weight of 5-am no-1Htetrazole, 0.3 ppm
silver nitrate (0.2 ppmof silver ion), and 0.3 ppm of sodiumchloride (0.2
ppm of chloride ion) was prepared. An el ectropl ated copper substrate (500
_5_ x 300 nm was treated with 400 L of the surface treatnment agent using
a spray- girefairalglynit b fepan. a I esayhpn €85 ppnofthe rougkkeningfafact asiheor tog a

dry filmresist to the substrate, the exposure and devel gpnent were carried
out. Usi figil an contrsihating tgmhelémplqvelmen@fso&dhﬁslonm fiexeeahing Meprms Eheyt ched
on the 5 dry filmresist to forma 10 x 1& checker pattern. An adhesive

t ape was digRolviag spged o€ cepraziisroparadinun ?Flbééyé“ﬁdg?ef the PP AWET t i cal

was i SuaAIoPER EeFpeRnIaAtck Ae RESP P IRA 0| DACEA LRI ARE (o the
foll ow i oo AL dry. fil [ d | 0 B
10% of 1 SIS Fnn i B0 S L B SRRAQRLE AU EE EPRRAEIED B |

resi st a%pﬁ{-c%d to adhesive tape. D. 40%or nore dry filmresist adhered to
adhesi ve Tape. EXAMPLE 2 The procedure of Exanple 1 was repeated except for

using 1.5 ppm gfelRRalAGehtiibRt 98dsteof(theRR@LOht RfveRtida hap)fuithep! ace of
sodi um chl ori de. EXAMPLE 3 The procedure of Exanple 1 was repeated except

for usingoft4if Hnaebety, 8knowaihydrokbntiriroxide| sabilizer ppeh ab adédhods, nitrate

(0.6 ppmof silver ion), and 0.4 ppm of potassiumiodide (0.3 ppmof iodide
ion) in pkaseicarbetilitadas ahdwrgaeic fHXAd End dthetchimg prhmetesf etexanpl e 1
was repeated except for using 0.4% by wei ght benzotriazole in place of
5- anil@o- 1H- t et Hrodwefad Greptment agehivelthel preaert (YeBtioprmey beiprepar¢dn)
and 0.8 ppm of sodiumchloride (0.5 ppmof chloride ion). 25 EXAMPLE 5 The
pr ocedur etcheExarpifase byeaddingeaspattvecagredionta sy predateranidedrenients. copper
foil substrate in place of the el ectrog}l at copper substrate. MPLE 6
The procedinnet offormadhipe engregiants sppabe bl N 4GFANEE} nd OB CXIFR/C- B
concentrated aqueous solution may be used after added with the solution
prepared in advance or diluted with water so as to reach the respective contents
15 of ingredients as specified herein.
The method for treating a copper-clad substrate having an electrolytic
copper foil and a copper plating substrate with the surface treatment agent of
the present invention is not specifically limited. The treatment may be carried
out by any of methods such as a spray method using a spray-etching machine, a
20 shaking method in etching tank and a dipping method utilizing the circulation
by pump. The treating temperature is not critical, and may be suitably
selected from 20 to 50°C according to the intended eﬁching rate.
Since the degree of roughening of copper surface increases with
‘increasing etching amount, the etching amount of copper surface may be
25 suitable selected, usually, from 0.5 to 5 pm according to the intended degree of
roughening. If less than 0.5 um, the surface treatment is insufficient. Since
an etching amount exceeding 5 pm provides no additional effect of surface

treatment, an excessive etching for only roughening the surface is economically

disadvantageous. However, the etching has an additional purpose, for
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wei ght of 7.Htaetrazole in place of 5-am no-1Htetrazole, 0.5 ppmsilver
,hitrate (0.3 .ppm.of silver ion), 3 ppm potassium brom de (2 ppm of brom de

ion), and an electrolytic copper foil substrate in place of the

el ectropl ated copper substrate. COVPARATIVE EXAMPLE 1 5 A surface treatnent

agent containing 2% by wei %ht of hydrogen peroxide and 9% by wei ght of

sul furi c eaginglevdfor pedpeingdhe shickness phetnresdtheoygbingseas be 4aEried 0ot x 300

m) was treated with 400 L of the surface treatnment agent ysing a

spr ay- et eHthgnraiehingameunt speeppling d4unhecapsqthe fpfacenrq r&f&%@?ﬁb@ a dry

filmresist to the substrate, e osure and devel opnent 10 were carried
out. Usi Hbalélt%gs‘ﬁ‘&rleﬂt Bfﬁccfbc,aa gisq%{(vﬁé‘za%ﬁ't h 1 nmintervals were scratched

he dry fil [ f . . _ i
vas appli b to THiGoReE RE B dA e DR G ibec T AR Ve TaPE
di recgion ﬁ&&g&’ﬁi&ﬁﬁf ﬁgenlg{g%ﬁaiieag%]5?@&é&ﬁé@ﬁi&ﬂhaﬁﬂg%%n%rhbﬁnﬁgpesi ve tape

was visually observed, e esli on was eval uat ed. COVPARATI VE

EXAMPLE 2, 0h& PracedifienPbf &.%Wﬁ{g?%&l‘é%t @wmh@téd\w%ﬂaq?ﬁgtaeﬂ #hecept for

adding 0.8 ppmof silver nitrate .5 ppmof silver ion COMPARATI VE

EXAMPLE 3odsemBaaageidientfs spphaiahtatadooadpigetolthsaesuipeallbd except fox'
20 adding 1.3 ppmof sodiumchloride (0.8 ppmof chloride ion). COMPARATI VE

EXAMVPLE 4uppmenicedube effectedripasatp lemebitargd achlcomsmmahbgredieatcept for
addi ng 0. 2% by wei ght of 5-am no-1H-tetrazole. COVPARATI VE EXAMPLE 5 25 The
pr ocedur éndépeutemalyani by addang hesupplementaldinuid velkichps premareddidi 3fgte. 5% by
wei ght of benzotriazole and 1.5 ppm potassi umbromde (1 ppm of brom de

i on) 10 COvPrRETSHE thermisEngedramopng oé aaek ingredinmiaradeieanaradvdbe was
repeated except for 7 . adding 0.3% by weight of 5-am no-1Htetrazol e and
0.8 ppm @nadysiyep thetdigzadving amppRt ef copipeyan '@mmg&fipﬂwﬁ the BRAMBEE 7

e P, PRS0 RO i T
the el ectfBuPatEa Eenmts e af B¢ bEaBRRAT TR R g Ui Bt O o
Conpar at 'tﬁ? pgégigﬁa%%o% Q{%BPSP 8&5§9Pﬁ§%gf§taisoau 2o Db ﬁ&r@&se%iﬁ:@??@{'yt Ic

copper foi ate i'n ace o ectropl ated copper s rate. Table

1 Te Eaz%ﬁc&&&f&.% iKitRddy it JBliged. i on ~ ppnHal i de ion kind
ppmAdhesi onExanpl es15-am no- 1H-t etrazol e0. 30. 2C - 0. 2A25- am no- 1H-tetrazol e0

. 30. 2Br 1A35- animys ilfh@d £r326heRt 8Pel oshBieeszDIvieAZidEQ ohdtaBG - 0. 5A55- ani
no- 1Htetrazol e0. 30. 2C - 0. 2A61H-t etrazol e0. 40. 3Br - 2AConpar at i ve

Exanpl es hpplicabl@notleifly-tB3he pd-t0e Bi¥éntafor Roatihi betapplyingGeist abbbenzot ri az
ol e0. 5- Br- 1D65- anmi no- 1H-t et razol e0. 30. 5--C71H-tetrazol €0. 2-Br 1D As seen
f r om Tablprepregshbus aldoaimey amast prertreatroantcionthe priodgicting of privted wisuidibl e
azol e conpound, silver ion and halide ion in addition to the main
i ngr edi erttogrds, otk sepsifigadloke pee-tueativiens fon elaetraless phfing RMIgLragHBeRON t o
the resist.. _g_ I.ndustrial Applicabi Ifilty

20 for electroplating, pre-treatment for pre-flux, pre-treatment for solder hot

leveling, etc.

The present invention is described more in detail with reference to the
examples. However, it should be noted that the following examples are merely
illustrative and the scope of the present invention is not limited thereto.

256 EXAMPLE 1

A surface treatment agent containing 2% by weight of hydrogen
peroxide, 9% by weight of sulfuric acid, 0.3% by weight of 5-amino-1H-tetrazole,
0.3 ppm silver nitrate (0.2 ppm of silver ion), and 0.3 ppm of sodium chloride

(0.2 ppm of chloride ion) was prepared. An electroplated copper substrate (500
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The surface treatnent agent of the present invention roughens the surface
. of copper and copper alloys. Particularly, the surface treatnent agent 5
can for ma uniformand undul ati on-free roughened surface on copper-cl ad
substrates having plated mrror surface, this having been difficult in

conventional techniques. Thus, the_ present jnvention provides.a technique
for si gni%?@%mm}“&sdi%?qeﬁw{théog)dh%it & Spbiage ﬁaﬁaaepgsqggp USHY Ber

ists, | ddi,t.i t ¢ d i o f ' . '
part s, - TIEREY Grehing et e o Te-Br TS MR st R EABLE,
—9_ G‘%ll}@ré&gt-rtol the B MRe! the %’xpd%u?é’ LinCE Vel §Rh 8RNV 8O BREri&PBEAI Ni N
hydr ogen ‘per oxi de, a mner al acid, an azol e conpound, silver ion and a

hal i de | Ofging RerobSRatl A8, 11 BALIWIth A48A! irkepeildiwtgetserdicBbdoh, theher ei n
the azol e compound is at | east one conpound sel ected fromthe group

consi gt i nryofilnd FbEkt 67 flrdr a TORLDhedkét gitternl eAn Sdhbsivgltapéintat r azol e and
5-am no-1Ht etrazole. 3. The surface treatnent agent according to Claiml,

wher ei n tdyplie iodheléhdchear pattatn hadsteedeboffantseicevewital dorectihn. gdbep
consisting of chloride ion, bromde ion and iodide ion. 4. The surface

t r eat mentpiagenef dayciind iresjst whittapdhdredoethel adhasivestatfeawas visswdlyent agent
contains 0.01 to | % by weight of the azale coppound (%} to 3 ppm of

si | ver i ovbsanved a0l ths adhesim wrastevalpatiedrecorshing 16 the followingoftoies r eat i ng
a surface of a copper-clad substrate using. the surface treatnent agent as
defined in O A&f B fry dilmaresis af ttP«?gk‘ieg’@’eaFaEﬁrface of a copper plating

substrate using b@e §urface freatnent,,agent a detined in Gaiml. - to
“aat U5 A o BYAbY ek RS G Rervt pAtG IR0 Jo A0RER v P

#L{vpkfa[ V] caig"g]tcﬁog/a}icaﬁ A;{gc%}:cghca%fﬁ% @%ﬁ@ibﬁ %ﬁ@] ca] ca] ca] ca]ca] caJca
] cPa] cra] ca] c AR A CaT R f’? CE R IR % ~ ? 1 xsni d_Z] ca] ca] ca] ca]
cal cal cal cal op] galcal Gahsaky Bifrlalalirab3b sakeakeahse) cal cal cal cal cal cal

ca] ca] ca] ca] car

Fprripmmn :gﬁ?’g\?%ﬁ/g &y &} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c

ajcalcalc ]ca] ca]ca] calca]calcalca]calcalcajcajcaly&& Z' g ' "E((()*
a*** (+d++++", K, Phe prodddiire oPExampl¥ SInwels £k séd tedlexad stafoe alstieg ¢a) wahad] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]calca]ca]cal..7/>/
02=34H 559712881 U8 BrSmide(1 ppm of bromide ion) in place of sodium chloride.

;9% >; ; ; <K=~=====zupkfa\ W] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] c™a]ca
] cha] ca] cBK&IPaJica] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! =e>J???MagadHAWA~A88, 8
LI 2. . "

. 04 >: : ; <K=~===—Fhe pkéeadnrp o& Fxapplp Jayvearepdataf cxrent] for ajsing 8% &y ca] ca] ca

]Ag‘\al 0?1183@]&5;1%5%]{3%@?]@? (}giggal]e? 6. ?}%&%ﬁ%}%@%ﬂ%@ﬁ ppm of silver ion),

109638 (). @I0ne ()9 MO ICLS 0 O YCAOUE (L) R0t codium
20 chloride. :
EXAMPLE 4
Tl‘lle procedure of Example 1 was repeated except for using 0.4% by
weight benzotriazole in place of 5-amino-1H-tetrazole, 0.5 ppm of silver nitrate
(0.3 ppm of silver ion), and 0.8 ppm of sodium chloride (0.5 ppm of chloride ion).
25 EXAMPLE 5
The procedure of Example 1 was repeated except for using an
electrolytic copper foil substrate in place 'of the electroplated copper substrate.
EXAMPLE 6

The procedure of Example 1 was repeated except for using 0.4% by

-6-
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0'10~31s$109KK& ()-Z y3, $109%FF& ()- p3, $10%=& ()- L 10%& ()- p3l

$10%=&' ()- KMB| $10988& ()-L4fH 0 10~3: 10% & Q 0% &

L10% & ()qubqgflbléﬂf@mm elws@spémnz() -1 ré 2 PR Sl er nitrate

Z10% - 0 0 0 Qo o
10‘(’)/@{ :&&( % z(p\:- Srl'pig A gzl 8&1 %e 0 /%(g‘(é %)pta,\é@ggjggt g&e (210 4 &oi(gro (ﬁ r{)) 3 <| K H
MLO% & 1

<A i K- mf&ﬁﬁ%ﬁ% gﬁ%&%ﬂﬁé S(Sb%“’ée 18RI 9F Beslesr P e d SRS TPk Gug & () -
Pritoog & ORI LI PIEAMERENS ) 1 i Kok iS&f&l‘(’i’/‘ “iowa (- 3s
10% &5 ()- 10% ‘f&&o/ﬁl‘@aﬁﬁlent( ;1 e/ﬁfg‘c&ﬁt‘alfhl Yo hV@f*h droge
10 & ()-! 10% 82"%1) YG'10%& F 00/1( ?100(& ()-
10% & () peroxide GAIE% W%I%ht of sulfuric acid was prepared An electroplated
copper substrate (500 x 300 mm) was treated with 400 L of the surface
treatment agent using a spray-etching machine at a spray pressure of 0.1 MPa.
After adhering a dry film resist to the substrate, the exposure and development
10 - were carried out. Using a crosshatch guide, 11 lines with 1 mm intervals were
scratched on the dry film resist to form a 10 x 10 checker pattern. An adhesive
tape was applied to the checker pattern and peeled off into the vertical
direction. The pieces of dry film resist which adhered to the adhesive tape was
visually observed, and the adhesion was evaluated.
15 COMPARATIVE EXAMPLE 2
The procedure of Comparative Example 1 was repeated except for
adding 0.8 ppm of silver nitrate (0.5 ppm of silver ion).
COMPARATIVE EXAMPLE 3
The procedure of Comparative Example 1 was repeated except for
20 adding 1.3 ppm of sodium chloride (0.8 ppm of chloride ion).
COMPARATIVE EXAMPLE 4
The procedure of Comparative Example 1 was repeated except for
adding 0.2% by weight of 5-amino-1H-tetrazole.
COMPARATIVE EXAMPLE 5
25 The procedure of Comparative E);ample 1 was repeated except for
adding 0.5% by weight of benzotriazole and 1.5 ppm potassium bromide (1 ppm
of bromide ion).

COMPARATIVE EXAMPLE 6

The procedure of Comparative Example 1 was repeated except for
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S6G 10% & ()- 410% & ()-3210% & ()-0 10% & ()- .G 10% & ()-E((((((()*bC3)
109% & ' (Q0%Rorh)of silveps®i)( ) - ! 109&' ()- 10( 10(
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18(()/& ?)/‘f 8(‘3(5 F 4@3%(1)‘{ &Eg) lglLE§ d++dEbC3) 10% & *10%&' () - Fl 10%&' ()

The procedure of Comparative Example 1 was repeated except for
5 adding 0.2% by weight of 1H-tetrazole and 1.5 ppm potassium bromide (1 ppm
of bromide ion) and using an electrolytic copper foil substrate in place of the
electroplated copper substrate.
COMPARATIVE EXAMPLE 8
The procedure of Comparative Example 6 was repeated except for using

10 an electrolytic copper foil substrate in place of the electroplated copper

substrate.
Table 1
._Tetrazole compound Silverion Halideion Adhesion
kind wt%  ppm kind ppm

Examples

1 5-amino-1H-tetrazole 0.3 0.2 ClY 0.2 A
2 5-amino-1H-tetrazole 0.3 0.2 Br~ 1 A
3 5-amino-1H-tetrazole 0.5 0.6 I 0.3 B
4 benzotriazole 0.4 0.3 Cl~ 05 A
5 5-amino-1H-tetrazole 0.3 0.2 Cl- 0.2 A
6 1H-tetrazole 0.4 0.3 Br~ 2 A
Comparative Examples

1 - - - - — D
2 - - 0.5 - - D
3 - - - Cl> 0.8 D
4 5-amino-1H-tetrazole 0.2 - - - D
5 benzotriazole 0.5 - Br~ 1 D
6 . b-amino-1H-tetrazole 0.3 0.5 - - C
7 1H-tetrazole 0.2 ~ Br 1 D

As seen from Table 1, the surface treatment agent containing the
15 water-soluble azole compound, silver ion and halide ion in addition to the main
ingredients of hydrogen peroxide and mineral acid promotes the adhesion to

the resist..
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significantly promoting the adhesion to etching resists, solder resists, in

addition, to prepregs and a resin for mounting electronic parts. Therefore, the

10 invention is of great industrial utility value.
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surface treatment agent as defined in Claim 1.
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