1 DESCRI PTI ON SURFACE- TREATI NG AGENT FOR METAL

TECHNI CAL FI ELD [0001] The present invention rel ates
to a surface-treating agent for netal. BACKGROUND ART
[0002] Triazoles and derivatives thereof are
wel | - known agents to prevent discoloration of copper
and copper alloys. Such conpounds, arranged for use
in electronic materials, include an acidic solution
to prevent copper discoloration proposed by the
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is problematic in that copper is oxidized by heating

2GR 1A% ME&@dits in the oxide film peeling. The
present applicants solved this problen1|n t he
application of Patent Docunent 2 (Japanese Patent No.
3373356), which is a SBFERERUHNR ARIr event copper
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than copper, or a salt thereof, to a solution of
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Subst ances to suppress copper oxi dati on duri ng

lhanaeg rangole- | it vligeddivded Enkerapiy iasplincPudeé; for
mé ASHARGSriRi QERL | (@a@.@%&l okRALhL ed ?&a'%anl%s% BQsLLLon

(Pat ent Docunent Japanese Pat en 75242

PLFkéltlé’ﬁttlBBcHﬁen‘tm‘h‘lzﬁo( féﬁénesélP‘a?‘éﬁﬁ N cPeBELBEF)haye

exdieli1dndazek e 4LL | MaiiM@ncePahgnt ¢ L0CURAL, ?r@@@ﬁ@ngéﬁper
Patent Publication No. HO4 206681), Patént Docunent
dYSRIRRESAOPaHRRI D PUIOTCSEi 6f Nocatéd RrpRgss)) they are

stdpNebl et BESReANY QM n Ii'scbrgbi&ﬁa&fc SigVehak cBSﬁéPSls
of mcrons to sever al m_crons, which have therefore

o165 28dnBE| Dot tand édilfsreFuley| Ve e oxpasbEehm
paingPat epk I\%P@é’éfﬁ!]ta 16¢aHE Bako Pfed 8@HNR 63bblem in the
2003

Di_scl osure 02332) suggests a
ARRIICAHE BB Rt BRI e D@@Pm@at:. ve(dmppnese Patent No.

337368 OhRIERT Y a7 B udebhVabi ¥fedh@ Spkace-treating

agent. Surface-treating agents containing a tetrazole
diEGRRELABLOM it aiinas byeaddinnos atetalomorasnghte, than
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tetrazo compound an “base
.- sugéppeuhyeating agent, though avoiding peeling of the

oxidized film, does not prevent copper oxidation upon
heating.

[0003] Substances to suppress copper oxidation during
heating and to improve solder wettability include, for
instance, a benzimidazole modified at the 2-position (Patent

Document 3 (Japanese Patent No. 2575242}, Patent Document 4



Pat ent Docunent 9 (Japanese Patent Publication No.
2003- 3283) proposes roughening a copper surface by a
surface- treating agent containing hydrogen peroxide,
m neral acid, tetrazole conpound, silver ion, and

hal ogen ion, in order to ingrease the adhesiveness to
resins. The present applicants have proposed a
surface-treating agent containing a tetrazole
compound and a hal ogen conpound (Patent Docunment 10
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a carboxyl group, an am no group or a nercapto group,
‘or 4 represent an amno group, a nmercapto group, a
hydroxyl group or a carboxyl group; and R3 represents
a bond or an al kyl ene group, al kenyl ene group,
al ki nyl ene group, arylene grpup or aral kyl ene group,
whi ch each have a carbon nunmber of not nore than 10,
and a group having added thereto a hal ogen atom a
hydr oxyl group, a carboxyl group, an am no group, a
Jmeihcapte3gr oup, an azo group, a sulfide group or a
di sul fide roup, represents an azo group (-N=N-),
a suPFFﬂ%td? “G 3 ), Japanesh dAtengePEbbipaiic 3.
2@@@ @233a surface-treating agent for netal according
g1% furt her contalnlng a netal or a netal
corrp ARgnt BESPOGNbE L ROR RURING NG POUT I ¥ HEP P NVENTI CoN No -
20@8Q6hoThe netal surface-treating agent of the present
I nvention contains as active conponent the tetrazole
der i VaRTRACHd POCUBERE st t hEywsR Yy ©fr 8sehtbeabyPigrd osure
naRoyeogenesrfdo fornmul a, preferred exanpl es of which
i nclude the conpounds |isted below and salts thereof.
Though not particularly Iimted thereto, preferred
salts include saktsroir@ld@ligpe riptRrsRlI ts, al kaline
earth netal sal s, ammontumsalts and am ne sal ts.
[80841 i - |49 OBEEaEoPE, LB Pragient- AavhAytien rigy dice provide a
s@r@acglffeéﬂyﬂgyﬁhghEa%ﬁ&éh further improves heat
-bi -1 -mer captotetrazol e,
IESSStﬁﬁQq (ﬂﬂh@ﬁéyép?§§o¢Q3r681n, and solder wettability.
[5055]ethﬁke%e?b§uit+$fndfﬁgye%t research, the inventors
5'-ethyl enebi s-I-nethyltetrazole,
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t§e§tm§ﬁth§ﬂye%egb§ch.fﬂ€r§@tm%g ﬁégllgatlve is more
5'-ethyl'enebi s-1-chl orotetrazol
egfgct%§%b|s | Htetrazol e,
5, 5" sl S 19et B 191 A2 Gnvention relates to
5 5' -azobi s- I-pﬁenyltetrazole
, 5" thizolft surfagechptatiats agsing, foromehgbbigpmprising a
t@@fé&éﬁéﬂdé%éghglvé Eépfgéﬂﬂﬂaddgg'é bEL LRI AR formula
-di sul fidebis-|l-nethyltetrazol e,
aBdéPrcﬂsﬁﬂHﬁ #8Breof- phenyltetrazol e,
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5,5 dISU|fIdebIS | -chlorotetrazole, or the Iike.

[0007] These tetrazole derivatives can be used as a 5

m xture of tfla or nore t herBef, and the

surface-treatling agent of fhe present invention may

contain the rivative in n amount of from0.05 to

100 g/ L,Nprefgrably 0.1 to/50~gfN-. An anmpunt bel ow

0.05 g/LJ|jresul s in Yl mfogymng ability and

precl ude achi}vi ng aracfleri stics. An anount

above 1dﬂ~gL i s not advanvggeebk, as it nerely

i ncreases solution | osses through transfer, etc.

[ 0008] The surfaCe treating agent of the present

iQn _¢C ga enh nced, effects by addition
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group having added thereto a halogen atom, a hydroxyl group,

a carboxyl group, an amino group or a mercapto group, or



conpounds thereof. The netal or netal conpound can be
used as a mxture of two or nore thereof. The
surface-treating agent of the present invention
contains 1 ng/L to 100 g/L, preferably 10 ng/L to 20
g/L of the nmetal or netal coppound. An anount bel ow 1
nmg/ L results in a | ow enhancenent effect as regards
heat resistance, adhesiveness to resin, and sol der
wettability, whereas an anmount above 100 g/L is not
@raBbAgeatSanid® iglrollBl ehYmé ACA0as @F-c%9l, Ukl @pdf&aﬁlesgroup
t hrough transfer, etc. [0009] Exanples of the
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Zi nc OXIde zinc formate, zinc acetate,

i de,
afyaﬂgyiﬁp%r‘?%p'z MRAChsBRER dRA ﬁ"ﬁ@oﬁhﬁglﬁh%]f ef not

mdeeganes e1 CoMpURIgrbig! HERind Maaddtharees
hydr oxi de, nmanganese oxi de, manganese chl ori de,

aﬁﬁﬁgaﬂe§¥§¥ﬂﬁ3ﬂaﬁ€°uﬁan@aﬁ%%%P*%ﬁrﬁﬁggpanﬁnnﬁﬁg%%e%@?upr a

mReebpte; g ManmMacengesrds 4 naliudele Lebup NSt aNCEisuiride
chrom um hydr oxi de, chr om um oxi de, chronic acid,
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tin iodide; iron conpounds include, for instance

i ron hydroxide, iron oxide, iron formate, iron

acetate, proP Mo HordearkyOfic PH@F g an@enreByi 0di de;
ni.ckel conpoundS_ i nclude, fTor instance, nicke
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ihoeRBien JdUtie8hsagst AL€ivdidi§loneBiorhde: and, nickel
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genbdl formmbke, peebéﬁe@@iﬁpqescgbahhl@ﬁ Of &N he
cobalt i1odide. [0011] per conpounds i nclude, for
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afRePOM G 1RChHdeamf 98 dd1stance, gold chlori de,
chloroaurlc acid, gold bronide, gold iodide, gold
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conpounds i nclude, for 'instance silver hydroxi
567 | TR loghderotetyaso s 4 aide ~eshyienebi wditdeteiarode,
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cyanlde pot assi um si'l'ver cyani de and sodi um si |l ver
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Sul fate:  rho oun i"ncl tde; Tor |nstance
ch}nnphmhrhydlex|ﬁ£5 —dlsulfldebls l1H-tetrazole,

5,5'-disulfidebis-1-methyltetrazole, 5,5’'-disulfidebis-1-

phenyltetrazole, 5,5’~disulfidebis~l-mercaptotetrazole,
5,5"-disulfidebis-1-chlorotetrazole, or the like.

- [0007] These tetrazole derivatives can be used as a



r hodi um oxi de, rhodi um chl oride, chlororhodic acid,

rhodi um iodide and rhodi um sul fate; ruthenium

compounds include, for instance, ruthenium hydroxide,

rut heni um oxi de, ruthenium chloride, chlororuthenic

acid, rutheniumiodi de and ut heni um sul fate. [0013]

The surface-treating agent of the present invention

is provided as a solution containing as active

conmponent 7 thereof the above-nentioned tetrazole
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t hat can e treate use-o e surface- trea

thgarah drapgéepr ege®t i nvention i ncl ude, though not
an
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surfaces of ereotc pre
lrmlusf@mme cainp@ymds SDGEMVPLES [0017] The present

i nv ex jned note jn detail below .,
|y 2l RoltbbimBE LU ID Sobincd T gine RRaEhFids
zi30 oxidk, 16®nm1fcan‘tmbtd}a\zimg acthatknesinOichI@ribdeM zinc

i Mersion in an agqueoQus

s urf e-treated
L R A0 B 8 St . PRRpRhaRe (R bt iude, for
lﬂsﬂdnﬁe bahnganéﬂfﬁqaﬁkﬁﬁde$pﬁﬁh@&ﬁése oxide, manganese

chloride, manganese sulfate, manganese formate and manganese
acetate; chromium compounds include, for instance, chromium
hydroxide, chromium oxide, chromic acid, bichromic acid,
chromium chloride, chromium sulfate, chromium phosphate,
chromium acetate, chromium bromide and chromium iodide.

[0010] Tin compounds include, for instance, tin hydroxide,



prepared by cutting the foil into an appropriate size
were tested as follows. For solder wettability test,
printed wiring boards after surface treatnment of
dipping in a surface-treating agent solution were
checked. The results of the surface treatnent were
eval uated based on the following criteria: [0018]
Appearance: 0 exhibited no defective appearance, such
as treatnent unevenness or the like; X exhibited

cdglgelaye ARPORLAREE, oM AR O Rt ANES:; SPeqlens
were left to stand for ours under an  enviTonment
bipmide Grpghdt D0%dsliMedi tiyonatpepowds hindleidepr gsendesornce,
abge 14l sgalar at 0 r | rf.ace.
o eV doal SRLER kA ScRMRREL 1 S 3 GES srom
cshetiede di srul bramida. andehtor deiddtianceiciSpe ciamrsingsr e
i f . in j.ch the
e Tt PP ok iBe. Alofl Wi
niigkel sthfasaienasirhepefomthng swalckyl 8cstoved mickel
bdbasal ot ilue SBOVRD. diacalorallen,  Adiesi veness, Lo
‘resin 1. ‘Speci mens ad an ‘adhési veness (shear
156t erer h)cabeltepydyonbdali nphadsi oxédaal colwalor diilghrare,

c had an,_adbesjveness | ower .than
e oo af it SRRAIECRYRRRE At Fopa it
ipdhdsi veness (90 peel strength) to epoxy nolding

SFLL SRuhet o e IR0 B
hpd e etk wicoppgrboaids, (cupger chilpeidedtdothed) swhrrate,
okghbn A0, SooR TR 6T B MBI iR,
atqertd + eappgrwokhlaposteddper bRotype) and hermgpaht dodide;
o e NS R SR R e
chheiredvy iisoacdd » wee bd riefonligise d goSgetodbis, Golshewediae,
Rt e R R I e R b e
sqdiym @9dg0oganile; GilvmrCoNmppufidp Molwe, for instance,
silver hydroxide, silver oxide, silver nitrate, silver
iodide, silver bromide, silver sucéinimide, silver hydantoin,
silver cyanide, potassium silver cyanide and sodium silver
cyanide; platinum compounds include, for instance, platinum
~chloride and chloroplatinic acid.

[0012)] Palladium compounds include, for instance,
palladium hydroxide, palladium oxide, palladium chloride,
chloropalladic acid, palladium iodide and palladium sulfa£e;
rhodium compounds include, for instance, rhodium hydroxide,
rhodium oxide, rhodium chloride, chlororhodic acid, rhodium
iodide and rhodium sulfate; ruthenium compounds include, for
instance, ruthenium hydroxide, ruthenium oxide, ruthenium
chloride, chlororuthenic acid, ruthenium iodide and
ruthenium sulfate.

[0013] The surface-treating agent of the present invention

is provided as a solution containing as active component
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'thereoflthe above-mentioned tetrazole derivative or the
tetrazole derivative plus the metal or the metal compound.
The solution is preferably an aqueous solution.

[0014] The pH of the surface-treating agent of the present
invention ranges from 1 to 14, preferably from 2 to 12. A
pH value outside this range results in low film-forming
ability and precludes exhibiting good characteristics.

The temperature when metal surface-treating with use of
the surface-treating agent of the present invention ranges
from 5 to 90 °C, preferably from 10 to 70 °C. A temperature
below 5 °C results in low film-forming ability and precludes
achieving good characteristics. A temperature above 90 °C is
disadvantageous as only workability becomes impaired.

[0015)] As a method for surface treatment, ordinary
treatment methods can be used, for instance, a method

wherein the surface-treating agent is applied on the surface
by dipping or brush coating, followed by solvent evaporation.
The application method is not limited to the foregoing and
may be any method which can provide the surface-treating
agent becomes uniformly on the surface.

The duration of the surface treatment ranges from 0.1
to 300 seconds, preferably from 10 to 120 seconds. Less
than 0.1 second results in low film-forming ability and
precludes achieving good characteristics. A treatment time
exceeding 300 seconds does not afford any particular benefit.
joo0le6] Applied on a metal surface, the surface-treating
agent of the present invention improves the heat resistance,
adhesiveness to resin and solder wettability of the metal
surface. Metals that can be treated by use of the surface-
treating agent of the present invention include, though not
limited to, copper, silver, gold, iron, nickel and tin, or
surfaces of alloys thereof, preferably copper or copper

alloys.
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EXAMPLES
[0017] The present invention will be explained more in
detail below through Examples.

A rolled copper raw foil, measuring 100 mm X 100 mm and
having a thickness of 70 um, was surface-treated by
immersion in an aqueous solution of the surface-treating
agent given in the tables below; thereafter, specimens
prepared by cutting the foil into an appropriate size were
tested as follows.

For solder wettability test, printed wiring boards
after surface treatment of dipping in a surface-treating
agent solution were checked.

The results of the surface treatment were evaluated
based on the following criteria:

[0018]

Appearance:

O exhibited no defective appearance, such as treatment
unevenness or the like; X exhibited defective appearance.

Moisture resistance:

Specimens were left to stand for 96 hours under an
environment at 40 °C and 90% humidity, after which the
presence or absence of discoloration on the copper foil
surface was checked visually. O showed no discoloration, X
showed discoloration.

Heat resistance:

Specimens were heated for 1 hour in an oven at 170,
after which the presence or absence of discoloration on the
copper foil surface was inspected visually. O showed no
discoloration, X showed discoloration. |

Adhesiveness to resin 1:

Specimens O had an adhesiveness (shear strength) to
epoxy molding resin equal to or higher than 10 kgf/cm®, and
X had an adhesiveness lower than that.

Adhesiveness to resin 2:
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Specimens O had an adhesiveness (90° peel strength) to
epoxy molding resins equal to or higher than 0.5 kgf/cm, and
X had an adhesiveness lower than that.

Solder wettability:

Printed wiring boards (copper line width 0.8) were left
to stand for 96 hours in an environment at 40 “C and 90%
humidity, heated for 6 hours at 175 °C, and then treated with
post-flux (R type); thereafter, tin-lead eutectic solder
balls having a diameter of 0.6 mm were placed on the copper
circuit portions, and the boards were reflowed. Specimens O
showed a solder wetting length of 3 mm or more, 2 showed 2

mm or more, and X meant less than 2 mm.
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INDUSTRIAL APPLICABILITY

[0022] The surface-treating agent of the present invention

can improve moisture resistance, heat resistance,

adhesiveness to resin and solder wettability of metal.
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| NDUSTRI AL APPLI CABI LI TY [0022] The surface-treating
agent of the present invention can inprove noisture
resi stance, heat resistance, adhesiveness to resin
and sol der wettability of aal. 14 CLAIMS 1. A
surface-treating agent for netal, conprising a
tetrazol e derivative represented by a bel ow genera
“formula and/or a salt thereof. [Chem cal Formula 1]
(wherein RlL and R2 each ipdgpgadently represent a
hydrogen atom a hal ogenatont or an al kyl group,

al kehyl Ry rothfaceatkpayingragnt foyl ngkelp, camaliging a
tBEPHPoPE RNz 1gLOY ' n
nunber of not nore tﬁ%ﬁe%%?ggkggggg?gégwﬁ%§?%§£%&§§3M1a
apHépetd FHaltdgeafeat om a hydroxyl group, a carboxyl
(8h8MPza AMFGYHYIQ gHoup or a mercapto group, or
represent an am no group, a mercapto group, a hydroxyl
group or a carboxyl group; and R3 represents a bond
or an al kyl ey group, al keRyl ene group, al ki nyl ene
group, arylerne group or aral kyl ene group, which each
have a carbog nunber of not,; nore than 10, and a group
havi ng apced ereto a hal E

group, a& ar bo U n an1g: group, a nmercapto

group, a roup, or a disulfide
group, oM-rep¥esents an az (-N=N-), a sulfide

group (-S-), or a disulfidelgroup (-SS)). 2. A
surface-treating agent for netal according to Caim

(whefdfd 6" afQ% AIAAI 1 AaOEL Aler 142 YRRk ef RN 0 gen
atom, a halogen atom, or an alkyl group, alkenyl group,
alkinyl group, aryl group, aralkyl group or benzyl group,
which each have a carbon number 6f not more than 10, and a
group having added thereto a halogen atom, a hydroxyl group,
a carboxyl group, an amino group or a mercapto group, or
represent an amino group, a mercapto group, a hydroxyl group
or a carboxyl group; and R; represents a bond or an alkylene
group, alkenylene group, alkinylene group, arylene group or
aralkylene group, which each have a carbon number of not
more than 10, and a group having added thereto a halogen
atom, a hydroxyl group, a carboxyl group, an amino group, a
mercapto group, an azo group, a sulfide group, or a |
disulfide group, or represents an azo group (-N=N-), a
sulfide group (-5-), or a disulfide group (-5-5-)).

2. A surface-treating agent for metal according to

Claim 1, further containing a metal or a metal compound.





