CSENT.BY:

CR L

4
. ———

DBSCHIPTION

ke,

-1 W\U .:D ()"J’X__,ﬂ .

COM?OB!TIBN FOR TREAEING COPPER OR COPFER ALLOY

SURPACES'
t

The present invention relates to a suxfaca treating

camposition for cupper ar'cappe: allay which is useful

tor rougheniné the copper ox copper alloy ﬁurfacep.

In the ménufnctuxe of printnd-wiriné boards, copper

suwefacas arae roughenad in ordar to iwmprove adhasicn of

&_ptehang raglsts or soldar resiasts to ba coated on the

scrubbing nlchina oxr chemival alaan;nq. called

. f .
. copper nurfuc?c. Mechanical ecleaning using » buffing ox

microes ching. are Usbsd for roughening cnppar surfacesg.

subestrates szh fine 1119 pattezns.

tha chemical plean;ng is more pnpular for treating

Tha ch&m;ca‘ clcaning is also uvaed for improving

aoldsxabilitg. £or wxample, a8 a pretreatment for a

surfaces beié*e soldering elsctronic paris.

‘soldax coat&dg step or for removing oxides from copper

An aquecus

xolution compraaing sulfuric acid and hydrogen parsxide

as majoxr cumponentn ox an aqueous solution comprising a

: < .
paxsulfatd ag a wajor component ars commonly used foxr the

chemical cl-#ninq.

Along with high intagration of circuit pattexns

formad on prknted—wzring boards, the types of solder

rasists useq are shittzng from the convant&onal thexmoaet

type to theiuv curable type which is more axoallant in
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forning fine Line pattorns.' Bocause UV curable type
soldeax reslsts, |are infesior in thelr adhasion properties

to Qopper Burraces as compaxred with convant;onal soldex

|
resisata, adhesiveness of thae surfacsa produced using

these salder reaiats {g insufficisnt. 7There ara
occasions wherr resiat coatings come off ox ewell duxing
~ the subsaguant, plating step, soldaer coating step, or
Peléctronic parts soldaring ﬂtgp.
Furthermoxe, conventional micxo-etchants gcannot
provide unrfa%ﬁs with sufficient soldanahllxty which is
applicable to'aoldex coating of printsd-wirinq boaxds
with &an 1ncreased numbezr of pads for soldering parts
thexeon. Theza ara a pumbay of ceses whera soldering
fails to adeq?atnly £iz the electronic. parts. ;
he object of the present invention is thexefora 'to ]
pxovide [ sur%aca treating compoaition for copper and '
éoppar alloys: which can axhibit excellant adhesiveness to
solder resistL and th. 1ike and provide roughened
surfaces of doppar or sepper alloys with adequate : : .
irragulaziti with deep convexes and concaves and
superior noljerabllxty-

The preJant'aneﬁtozs have conduoted extensive
studies in ovder to achieve this object and found that &
compasition comprislng an azole compound, a copper
compound which is dissolved in this oumpos&tion

I .
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(hexeinafter xaferxed to as a dissolvable copper

compound), an %xganic or inorganic acid, and a halogen

ion, espaclally s composition comprising & cupric azole

complex, an organic acid, and a halogen lon, ca&n achLava
i

this object. 3

ccordingly, an objegt of tha presant invantion Ls
to provide a chpos;tLon for tr-Athq surfaces of coppex
‘or copper allop which i§ an agueous Roluticn compriging:
an azole cqnpqund, a disgolvable coppex compound, an
organic ox 1nJrqan1c acid, and a halogen ‘ion.
In & p:efe:rad embodiment of the preseﬁt invention,
‘sald aompouxtion cqmp;;son 0.1-15% by weight of an azole
: compound; 0.145% by waight of a disgolvable ocopper
compound as copper metal, D.1-30% by weight of an oxrganic
ox indrganic acid, and 0.01-zns'hy weight of a halogen
fon. I '
. In anoter praferrad enbod;m-nt, a copper agole
complax ift usfd ag sald azola compound and gald
dissolvabla ccppar compound .
in stilﬂ another preferrnd embediment, smid a8 COPPe¥ E
atold complex is a cupric azole complaaf '
other oﬁjocts, features and advantages of the
invention wl}l nereinafter bacome more readily apparent

frem the following desc:;ption.
‘The o inad use of an azola compound and a

dimgolvebla popper compound as acasntial compconants
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ensures the naqpasition of the present invention tg ?

exhibit an app:cpriate etching rxate for surfacs

treatments .

the dissolvab

i
Iz the composition of the present invention,

lé copper compound formg a copper complex,

such as & cupric complex, with an azole compound, for

exampla.

H
i
]
i

Included #n the agzole compounds which can be used in.

tetrazelen, a

particularly

. - ]
the present ijvantinn are diazales, triazolas,

d thelr derivatives., Cf thess,
ézatarred fzem the viewpoint of the costs

are ;midazolel 2-methy11m;daaola, 2-ethy1;mldazola,

2-athyl-4-mat ylimidazole, 2-pheny11@idazole, a-uhdacyl-

inidasole, benzimidazols, and the like.
Specifial examples of the digsolvable copper compound

axe coppex hydroxide and copper salts of an acid, which

are hereinafter mentioned.
Reqarding the amcunits of the azole compound and the

disgslvable coppex compound in the compoaition of the : )

pragent invcdcion, an ampunt of 1-15% by weight

{hereinafray

’reterred to simply as %), in terms of a

cupric ¢Ompa?x ot an agole cempound, la preéferahle in
viaw of Bolubllity 2hd atsbility. As an azole compound,:

an amount of

cofmpound, 0,

:0 1-15% 18 preferable; ang as a coppo:
=5% (ns netal) is preferable.

Ths azole gompound and the dissolvablae ecopper

l

I
!
'
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., compound may bhe added uep&raualy, ox they may be added aa
a copper complex, &.g. & cupric womplax, of an azole
compound, Whnh'a éﬁprin complex of an azale compound im
usad, capper hydcaxid» or a copper salt of an acid may ha
preferably usad as the cupri¢ ion source for prodncing
such a cupric Fomplox of an azole compound.

~ The oxga&ie aci{da or inorganic acids axre added to
;.tho campoaitién of the present invention for adjusting pR

¢

and fox dlnsoéving copper producad by oxidation with the
. eupric camplei ef an azole zompound Or tha Lika. @Given

e aspecific atamplcs of the arganic acids are satugrated

aliphatic aciés, such as formic acid, acetic acid,

' proplonic aeld, a-butyric acid, a-valaxic acid, and
oaproie¢ ach;!unsaturated aliphatic acids, auch as
scrylic acid,fcxatanic.acid, and iso-crptonic acid;
Qatura:ed al£ hatis dicarhoiylio acids, suck ams oxalic
acigq, malonic acxd, sucainie acid, glutarie acid, adipic
acid,. and pimelic acid: unsaturated aliphatic
dicarbaxylic,acids such as maleio acid; aromatic

'.carbaxylic aéids, such a5 bhenzoic acid, phthalic acid,
and cinnamic’acid; hydroxy carboxylic acids, such as
glyoolic acid, lactic aecid, malic acid, and ¢ltric acid;
ca:boxylic ablds with subsgtituenty, such as sulfamio

aciq, S-chlor:opropxonic acid, nizotinic acid, agcoxbhic

aatd, hyd:axy pivalic acid; xad lavulinic acid; as wall

as thelsr deqivative;. Specific examples of the fnarganic : '
,f S - —_—
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acid include hydrochlorin acid, sulfuric acid, nitric
acid, and phonﬁhoric acid.-

Thase aoiﬁs also can be the source for formig said
aoppes salta used as the dizsolvable copper compound.

The amount of the organis or inoxganic acids in the
camposltxon oﬂ the pzoaent invention is preferably in the
Tf this amount is too amnll, the

oomposition cgnnot'sufficiently dissolve oxidized copper

and it is dz!ticult to obtain active copper surfaces; it

is too 1;:ge,|diunolving stability of coppar is lowared.
Halognn ion is used in the compasition of the

prosent 1nvcn ion for incraastng solubility of coppar and

oxidising capabllxty ‘af the mzole compounds, thgrehy
ensuring praqpction of cOpper gurfaces with superiox
adheaivenessland solderahxlity. Pluo:ide jon, cgloride
ion,. bromide,;on, or the llke may be used az the hglogen

jen. These qxa added to ths composition as a compound

which can beldisso:ia:ed in a solution,
hydxochlozic acid or hydrobromic

Suth » compound

may ba an acid, such &s

'ac;d; & l&lt auch as sodium gchloride, calcium chlorids,

potassiunm chLerida, ammanium cnloside, ox pntnsn&um

bromide; ox P netal salt, such as copper chlorida, ginc

chloride, ;Jon chloride, or tin bromide.
The amount of the halogen ion in the composition of

the present |invention is. preferably in tne range of 0.0l1-

Ly o) AT 99108 G RODYK 8 DAVIDSONS 3380252;#12
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20%. If this ?nopnt is too small, it is difficult to
abtain ccpper?nurﬁacés'with excallent adhesiveness and
501derahlltty, if it is too large, dissolving stapility

of coppex is lawe:ed.
The pH ot the surface t:eating composition of the

presant ananFion is in the rzange of less than 1 te about

8 depending on the Xinds of organic or inorganiv aaids

“-.and othax ldd#tivel: In order to raduce fluctuation of

pH duxing the use, a salt of organie¢ acid, such ag a
|

scdium, potassium or ammonium salt of organic acid, may

be added. !

Othexr uﬁd;uivns which may he added besides the above

i - L
eomponents ificiude 2 complexing agent for improving

daigsolving aéability of copper, such as sthylaenediamine, .

pyridine, aniline, ammonia, menosthanolamine,
diethanolnmiLe, triathanolamine, and N-methyldiethanol-
amine; and othex various additives for produeing coppar
surfaces wiéh éxeel;ont adheslveness and solderability.
Thea au{faca,t:eating'composition can he prepared by
zdding the ébove«mhntioned eomponents, at proportions
described aﬁove, to water and blending the mlxture..
Thexre arz aé specific limitations to the method of
adgition. %hc components way he added either all at one
time or separately in any arbitzary order. Ion-erchanged

water i p:Fferably used as the watsr.

.. 3380252;#13

Thare 'hre no spm’:a.ﬁ.c limitations to the mathod of
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using the surface treating composition ot thg present
invention. Sxamples of such method iaclude a mathed of
spraying the =ampoaztion to the surfaces of coppar oOr
coppor alloy to be trested, a method of immezsing the
coppexr OY copperx alloy in the compesition, and the 1Lka.
It necéssary,?aiz any be bubbled te oxidiwm cuprous ion
which ha=a to:mod in the'bompnaitton by etching of the
copper or copper alloy into to cupric ion.

In ordor to furthex Lfmprove adhesiveneas batween the .
cap§n= ox copper alloy sucface and a resin, iv is
posaibla to further treat the surfaces treated with the
composition of the presant {nvention with an aquaous
solution of an azole gompound or an alcoholic solution
according., £or example, Lo USP 3, 645 772.

The su:fnce treating ccmposxtion of thea preaent
invélnt&an can be widely uwsed for chemical cleaning ox the
1ike of copper or copper alleys. The resulting surfaces’
of copper or copper alloy have adequate izzegularities
with doep co%vcxea-and.concavcs so that they can exhibit
noﬁ only eiqéllenn adhesion to vesine, such as prepregs,
aolder :eaiéts, dzy_iilm resiate, and eluctrodeposition
resists, but alzo éupoxzar apidexability. Because of
this, the sﬁ:face creating compasition i= particularly
useful for :he maau!actnre of variona printed-wizing
boards, 1n=1ud1ng those fox pin grid array (Pdh) oz ball

=

[ R

i . B
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grid array (BéA), as wéll as for the surface treatment of
laad framas used for integrated clreuitc voazds. .

rOr example, in the ﬁanu!&ctnra of coppar=-clad
laninates for printed~wiring boards, surfzces exhibiting
oxaellent adhesxon to prapregs and saperiocr otchinq
performance 1n the putternlnq operation can be produced
by raughening copper foils using the suzrface treating

'“anmponlcion oﬁ the prasent invention. Purthez, in the

ﬁanufacture of multi-layered printed-wiring boaxds, the

use of the caompositien f£or roughening copper suxfaces of

" inner layers producss surfaces which exhibit not only

sxcallent adliesion to prepregs, but also a superb effact
of preventin§ formation of pink xrings. Benéuse the -
surfaces tredted with the compmsition of the present
invention are less glosay than the surfaces traated with .
canvnntional:sulfuric acid;hyd:ogan Peroxide etchants, it
has sn effeck, in addition tob the increaaed adhesion to
vesins, that diffusxon of light &uring irradiation is
small and rasolution of photasensitive resins ia theraby
1ncraased, whan the photogensitive resing ara coated or
laminatoed.

Other featnres of the invention will become apparent.
in the couzas ef the £ollaw£ng dascription of the
exumplary ambodimantu which axs given far Sllustration of
the invention and are not intended 'to be liniting

thezeot, }
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EXANPLER

Hxanmples 1l-4

' surface t?ea:inq compositions were preparad by
mixing the components listed in Tabl. 1, and sprayed over
coppar-clad laminates for printsd-wiring boaxds (FR-4) at
40°C for §0 geconds. A polder resinmt, PSR-4Q00 _
(trademazk, m;nufaepurad hy_wasyo'rnk Co.; Ltd.), was
coated on the trzeatad Qurfaces, irradiated, developad,
and post-cured, thus producing various patterns. Then, a
no-clean type solder flux, 32-4628 {trademark,
manufactured hy MXC Co., Ltd.), was coated and soldeanq
waa oarvied rux using an automatic wave soldering
machine, The conditions of the soldex resist was then
obsaxved. In.thia axperiment, in order to make thé
tsoldexr resis? aaslar to come-off-a shorter post-cure time
than thﬁ standard time period for solder resists was
employed uaxhq tha solder flux with a concentration three
times &8 high as the standard concantration. The resulcs
are shown in Table 2. '

Fartherpore, coppgr-c;qd'laminates for printgd;
wizing boazds-(rneéy, having a numbar of qizculay pada
with a diam@te; of 1 mm and coated with the soldsr resist
all over thq area othar than thu'ci:cnlar'pad!, ware
gprayunzaatad with tha composition at 40°C foxr 60

. saconds ., aAfctex coating a flux far.soldor eoating, W=

3390252 816
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2556 (trademark, menufactured by MRS Co., Ltd.),

3

soldering was carried out uaing a'harigantal'hotnair

solder laveling machina. - The rate of successful -

ubntid) was examined.

Comparative Examples 1-3

soldering (the proportion of the psds to which the solder
The reeults are shown in Tablas 2. -

Surface £raa£inq*composltlons thown.Tabia 1l waere

1-4. Thae results are shown in Table 2.

.. prepared and avaluated in the same marner as in Examples

_ TABLE 1
Examples 1  Qupric complex of imidazole 10%
Glyoolic acid 7%
Potassium chloride 5%
_ Ton-axchanged watar Balange
Examples 2 <Cupric complex of 2~ﬁethylimidaznlé 1)
Glutaric acid 13%
‘2ine bromida 13
‘Ethylengdiamine 0.2%
Ion~axchanged watar Balance
Examples 3 Cupric complax of imidazole 15%
Suftamic aoid ' 3%
Ammoningt chloride - 10%
‘Ion-8xChanged water Balanua
Exanmples 4 -Cupric comgéex of 2-methylimidazole 1%
-Acrylic ac 0%
copner chloride 1%
Ion=-exchanged water Balance
Comparative Sulfuric acid S 10%
Bxample 35% hydrogen paroxide solution 5%

' Ion-exchanggg-uataz Balanca
Comparative Sodium persulfate '10%
Example 2 Sulfuric acld 1%

Ion-exchanged water Balance

Compazative Sodiun persulfate 10%

Example 3 sulfuric acid . 1%
Benztriazols 1%
Ion-axchanged watér Balance

1
: 1 This Sheet Has Been R
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TABLE 2
Sucoaessful - Coma-o0ff/gwellling
) soldering (%) of salder reaist
o Example 1 100 None
N Example 2 _ §8.6 : None
Example 3 | 99.7 ~ None
Bxample 4 ' . 97.8 " Nene
_ c:mparative Bxample 1 57.8 Produced
| Comparative Example 2 54,1 Producad
Comparative Example 3 . 54.0 : Produced

Bxanples 5-8

Surface treating compositions shown Table 3 were
prepared and evaluated in the same manner as in Examples
l~4. The xesults ars shown in Table 4.

| TARLE 3 -

; Pxamplas -5t . Imidazole 34
~ ' Lo par nitrate . 5%
Nitric aoid ®
Ixron ¢chloride ]
Asnonium nitrate %

an

Ion-exchangod watax Ba 1]

Bxanples 6 r2,4-Triazole
COpper chleride )
- Foxmieo agid 1
Aammaniuwm formate 1
ﬁ!nuuaxchanged water Ba

Examples 7 2,3-aninotstrazoln
. Cbppar agatpte
ammonium chloride '
Acetlie acid 23
Ion-exchanged wates Balance

Examplez 8 ¢=Muathylimidazole _ 8% !
. c %" oxide - 6% . i
chloric aaid : 3
Sodium chloride 1%
Ionenxchangel water _ Balanna

&
nce

2
2
8
lan
8%
6%
¢
0
1
b
5
3

%
%
a
¥
%
%
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TABLE 4 _
Succasgful Come-~off/awelling
anldering (%) of solder raesist
éxample 5 88.3 ¥one '
Bxample 6 95.8 Nonhe
Exampla 7 7.0 None
Example B 89.5 Nonas

" Burfaces of copper or coppsr alloys having excellent
adhesion to resins such as prepregs and resists and
axhipiting superior nolderpbdligy’can be produced by
treating thesé surfaces with tha surface treating
composition of +ha pressnt invention. Because the.
-rosﬁlting su:tiées'azn l#88 'glessy than tha nh:tacan
produced by-éonventional chemical cleaning techniguas, .
the composition of the present invention has an effect of
improving resolnt$on when tha treated surfaces are used
as 2 base for photosensitive reains. It also bhrings
about ‘an effect of reduecing malfuncrtidne in lnspaections
of printedewiring boagd cirguits by an autqmatic.optical
inspectlon machine (Aoi); The compositisn of the present
invention therefore .i.c.s an ideal surface traating agesnt
for tha mAnufncfure of printedewiring boards which azae _
more and ﬁbre mintaturized in.thelr fine line pattezns @

and highly integxated.
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WEAT YS CLAIMED ISt _ .

1. A composxtion for treating suxfaces of coppar ox
copper alloy which ism an aguecus solution comprisings an
axole compound, 2 cappex compound digsolvable in the
golution, an organtc or inoxganio acid, and a halogen
ifon. ) ' i '

2. The compasitibn according to claim 1, wherein
‘tha content of Qa&d azcle compound is 0,1-15% by_weight:
zatd dissolvabla copper compound, 0.1-5% by waight as
coppey meta}:.said organic ox inorganic acid, 0.1-30% by
weight; and said halogen ion, 0.01-20% by weight.

3.. The composition According te plaim 1, whazein a
coppex agzole cowplex is ussd as sald azole compound and
sald discolvable copper compound.

4. 7The composition accurding to clalm 1, whereln
sald copper azole complex is a cupric asole complex. '

5. A compos;t;on for troatinq surfaces of copper. or
coppc: alloy which is an aquaous solution comprising: &
ocuprlc azole complex, én organic acid, and a haloqan ion.

6. A composition for treating’ uurfaaas of copper or
copper alloy whish L= an agquaous solution comprising: 1-
16% by weight of a cupric azole complex, 0.1-30% by
vaight of an organic. acid, and 0.01-20%8 by waight of a

halegen lon.
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