TLPLEQQ@“THE | NVENTI ON ORGANI C RUST- PROOF TREATED COPPER FO L
BACKGROUND OF THE INVENTION 1. Field of the Invention - This

i nvention relates to an organic rust- proof treated copper foil and, nore
particularly, it relates to such a copper foil which can prevent a dust
conposed mai nly of powdered epoxy resin fromadhering to the copper foi

at the tinme of adhering the copper foil to a substrate and is useful in
the preparation of a printed wiring board:™ 2. Prior Art For
manufacturing a printed wiring board, a copper foil and a substrate such

as an epoxy resin- InpregnatEdﬁéﬁiﬁiﬂkngﬁniJEETLBB ar e bonded toget her

by applying heat and pressure a t he copper foi

. ; f
that are not necessary fakGﬂR&FﬂgngT_gk?ggi&?gAfEﬁe 56 b¥oFEANs of an

acidic or alkaline etching so I on. ormng the circurt and

arrangi ng additional el ectronggcgerpoRpbf PHe! PRVERTESN! t board, the board
I's dipped in a solder bath '

1. Field of the Invention

This invention relates to an organic rust-
proof treated copper foil and, moré particularly, it
relates to such a copper foil which can prevent a dust
composed mainly of powdered epoxy resin from adhering
to tﬁe.coppef foil at the time of adhering the copper
foil to a substrate and is useful in the preparation .
of a printed wiring board.

2. Prior Art

For manufact%ring a printed wiring board, a
copper foil and a subétrate such_as an epoxy resin-
impregnated glass fibér substrate are bonded together
by applying heat énd pressure and then the portions of
the copper foil that are not necessary for making a
circuit are removed by means of an acidic or alkaline
etching solution. After formihg the circuit and
arranging additional electronic components on the
circuit boafd, the board is dipped in a solder bath
for securing the components to the board..

A copper foil to be used as a material for a
circuit board has a zinc, zinc alloy or other metallic
ruét-proof layer formed thereon by elgctroplating and
is subjected to surface.treatments-such as chromaté

treatment and silane coupling agent treatment in order



fore securing the conmponents to the board. A copper foil to be
used as a material for a circuit board has a zinc, zinc alloy or other
metallic rust-proof |layer formed thereon by electroplating and is

subj ected to surface treatnments such as chronmate treatnent and sil ane
coupling agent treatnent in order - 2-

to neet the requirenents for the circuit hoard, specially to prevent the
rusting and the discoloration of the copper foil which my be caused due
to heat at the ti.ne of adhesion of the foil to a substrate, after which

the copper foil m]%e%attg %qﬁqtﬂ%{nt%gt OfBQetPEUQﬂEﬁi?OﬁgﬁPdas an epoxy

resin- |npregnate ass strate and practice. A copper

foil herein Usegpbé QQ&@BEBYp%%v%h%P%P%d?Hg%ih&daﬁﬂeth$hgfgcbfér&tgﬁhte

(rough) side or sur%ace be generall hered to a substrate an
gl ossy (smoot h) opsicgie bb%be%sf%&&ehﬁﬁbh pay B8dhenfdelOdhbet8URELEALE.

The side of the copper foil not adhered to a substrate (such a side being
herei nafter refeheetine ofsadhesdonadfesheersidety assubguraed,tarbaye
which the copper foil so freated is adhered to the
substrate such as an epoxy resin-impregnated glass
fiber substrate and. then put to practicé. A copper
.foil herein used is normally an electrodeposited one
which has a matte (rough) side or surface to be
generally adhered to a subsfrate and a glossy (smooth)
side that is generally not adhered to the substrate.
The side of the copper foil not adhered to.a
substrate (such a side being heréinﬁfter referred to
as a "non-adhesive side") is reqﬁiréd to have
satisfactory heat oxidation resistaﬁce, solder
Wettability, resist ink receptability, etching
suséeptibility and chemical bolishability.
| In order to adhere a copper foil to a
. substrate under heat and pressure as described above,
a copper foil and a substrate are put one upon another
to.form a laminate, after which such laminates are put
one upon another with a stainless steel plate inserted
as a separator between any adjecent two laminates and
the whole is then pressed at a prédetermined pressure
- anh temperature thereby to adhere the copper foil to
the subs?rate in each of the 1hminates.’ If, at this

time, fine barticles of an epoxy resin coming out of




sati sfagtory heat oxidation resistance, solder wettability, resist ink
receptability, etching susceptibility and chem cal polishability.

In order to adhere a copper foil to a substrate under heat and pressure as
descri bed above, a copper foil and a substrate are put one upon anot her

to forma lamnate, after which such | am nates are put one upon anot her
with a stainless steel plate inserted as_a separator between any adjecent
two | am nates and the whole is then présgea at a predeterm ned pressure.
and tenperature thereby to adhere the copper foil to the substrate in each

of the | am nat eyl £y grhPhSank! FPaubkPaPEhs' g{gsapé A EPOYS eBl

com ng out of strate and ;

dust in the ai rygnegiiesed LoabheenB9NaRINCPi s 5 0. adloVeditd themy be

adhered to the sur ace e copper- foi ere r etching _
during the forn@ﬁf%c@fofoeﬁe%efnpew@uhistﬁeﬂesﬁws@ @m@@prétaamglt Thi s

has been a serious problem The above phenonenon is generally referred to
as "resin spotgurifBushet #6rne8idfhesi ¥6n8iu8€oPf ciPEULOPPAd cause a
sﬁort circuit. This has been a serious problem. The
above phenomenon is generally referred to as "resin
spots”. Thus, the non-adhesive side of the copper
foil is specially reqﬁired to have no resin spots
thereon in addition to thelpreviously mentioned
requirements for the copper foil.

A well known method of organic rust-proof
treatment of copper and copper allo&s involves the use
of benzotriazole (BTA) or a derivative thereof. BTA
1s-aiso used for temporary organic rﬁét—proof
treafment of copper foils when they are stored before
use. |

Like BTA, tolyltriazole (TTA) is also used as
an anti-discoloration and rust-proof agent for copper
and copper alloys. See-the Feb. 1993 issue of "BOSEI
KANRI (rust—proﬁf Management)"”, p. 1.

In recent years, the use of
carboxybenzotriazole (the Nov; 1993 issue of "BOSEIL
KANRI", p. 11) and that of 3-amino-1,2,4-triazole and
other BTA derivatives ("BOSEI KANRI"; Nov. 1993, p.6)

have been proposed and studied as heat-resistive

organic rust-proof agents.



fokl ‘is;specially required to have no resin spots thereon in addition to
the previously nentioned requirenents for the copper foil. A
wel I known net hod of organic rust-proof treatnent of copper and copper

al l oys involves the use of benzotriazole (BTA) or a derivative thereof.
BTA is also used for tenporary organic rust-proof treatnment of copper
foils when they are stored before use. Li ke BTA, tolyltriazole
(TTA) is also used as an ant i - di scol oratfon and rust - proof agent for
copper and copper alloys. See the Feb. 1993 issue of "BOSEI KANR

(rust-proof Managenent)" ' , se of
car boxybenzotri azol e (t h%h‘ﬁ%(\a/.laﬁ%ﬁn?vg%unée okgbd:%%gl[ %D‘é hfgl.eull) and
that of 3-aminogdyfadetst 3EGhserNfo1 Pl NPl tBHrAS) \RtE Ve dr iRaBlvdANR "

Nov. 1993, p.6) have been proposed and studied as heat-resistive organic
rust-proof ageni{g.order to improve the glossy side of -tdre copper There

are known nethods for treating the
foils in long-term preservability (moisture
resistance), wettability (or compatibility) with
solder and resist receptability. (See, for example,
Japanese Patent Pat. Aﬁpln. Nos. Hel 6-85417 and Hei
6-85455 or Nos. 85417/94 and 85455) However, it is
not known at all to date to eliminate the formation of
resin spots on coppef foils by using a mixture of a
heat-resistant BTA derivative and aminotriazoie in
stead of using BTA or a BTA derivative alone.
SUMMARY OF THE INVENTION

It is theréfore an object of the present
invention to solve the problems as to these
conventional techniques and provide an organic rust-
proof treated copper foil which preveﬁfs resin spots
from being formed thereon without lowering various
performances of a copper foil to be used as a material
for a circuit board.

According to the invention, the above object
is achieved by forming on the non-adhesive side of a
copper foil an organic rust-proof layer comprising a
mixture of at least two kinds of chemicals selected
from benzotriazole, a derivative thereof,

aminotriazole and an isomer and derivative thereof.



suf face of copper foils with BTA or a BTA derivative in order to inprove
the gl ossy side of the copper foils in long-termpreservability (noisture
resi stance), wettability (or conpatibility) with solder and resist
receptability. (See, for exanple, Japanese Patent Pat, Appln. Nos. He

6- 85417 and Hei 6-85455 or Nos. 85417/94 and 85455) However, it is not
known at all to date to elimnate the formation of resin spots on copper
foils by using a mixture of a heat-resi $tant BTA derivative and

am notriazole in stead of using BTA or a BTA derivative al one.

SUMVARY OF THE | NVENTI ' It Ji.s therefore.an obkect of, the present
I nvention to solve the 9ﬂﬂeﬁﬁ?%ﬁ?%%?¥ﬂ%s@n 855@@ﬁ9i5H§I"P58ﬂﬁiques and

brovi de an Of Gani G duisteop RIOYo & GALEG FAS, T1qldl WRLEN (PG BygLs pesi N

spots from being Sred BEher eon wit hou ring various  per fices of

a copper foil tq %m&%t deE e 10had Ol Tt ngﬁaEaﬂheFive.

According to the invention, e above object is achieved by form ng pn.the
non- adhesi ve sifigiedfa anetROPPNEE Heldir i 40 10588010 d Yairthe@Ohakayfr thepri sing

a mxture of at least two kinds of chemcals selected from benzotriazole,
a derivative thfreaflic yamnoldr dzoter Aithdt a30Pganid #asitvrbee t hereof.

iayer cdmprising a mixture of at least two kinds of
chemicals selected from benzotriazole and a derivative
thereof as well as aminotriazole and an isomer and
deri%ative thereof; or élse it has a metallic barrier
layer on the non-adhesive side of the copper foil, a
chrohate-treated la&er on the metallic barrier layer
and an organic rusf—proof layer.on the éhromate-
treated layer, the organic rust-proof layer having the
same composition as the afqrementioned one.
| As described above, the organic rust-proof
treated copper foil of the invention has a metallic
barrier layer on the non-adhesive side thereof. 'Tﬁe
metallic barrier layer is preferably a layer of. zinc
or a zinc alloy. A variety of methods are known for
forming a zinc or zinc alloy layer on a copper foil by
plating and any of these known plating methods may be
used for the purpose of the invention. So long as
zinc is used as the principal ingredient of the metal
layer, one or more third metals may be contained
thérein in a small proportion..

The composition of a zinc plating bath and

conditions for plating, which may be used in the




-5 More specifically, an organic rust-proof treated copper
foil according to the present invention is characterized in that it has on
t he non-adhesive side a netallic barrier layer and further has on the
metallic barrier layer either an organic rust-proof |ayer conprising a

m xture of at |least two kinds of chemcals selected from benzotriazole and
a derivative thereof as well as am notriazole and an isonmer and

derivative thereof; or else it has a met&l1ic barrier layer on the

non- adhesi ve side of the copper foil, a chromate-treated |ayer on the

nmetallic barrier layer, and an organi c, rust-propf |ayer, on t chr omat e- :
tLeatﬁd | ayer PE$RER} bRy ent1_R . E%fi%iﬂﬁﬁr4%ﬁﬁaﬂfﬁ degénemgghposition as

t he af orenenti gned one. . ' Wol / R |5

Irust - pr oof i t rEHR COmRFitens o?rfﬁ h‘g&?(?#elrﬂ%%on a?eat‘%t%tda)lllﬁ%?‘rcyﬁbar rier
ayer on the non- esj Vv | d T )i Il I S
preferably a I%%efglgfééziﬁ%g&o?a%hé{ﬁg{% I%}fﬁ ﬁegrilléfcy%’ dr%g{ch(?géﬁ{iyre known

for formng algij&c giggpﬁ\é}oyoj_gy@; Pib@igPpper foil by plating and
any of these known plating nethods may be

<zinc plating>

zinc pyrophosphate 1 to 10g/liter
potassium pyrophosphate 100g/liter

pH 9 to 12
bath.temperature room temperature
current density 0.1 to 1A/dm2

The copper foil of the present invention may'
have a chromate-treated layer formed on the above
metallic barrier layer formed on the non-adhesive side
of fﬁe'copper foil. The chromate treatment may be
carried out by means of electroplating or immersion;
any a usually-used ordinary chromate treatment
technique.

The composition of a chromate-treatment
solution and conditions for the treatment, which may
be used herein, are illustrated below. Any other
compositions and conditions may be used as far as they
can provide the same chromate-treated layer on a zinc
or zinc alloy layer.
<chromate treatment>
chfomic acid 0.05 to 10g/liter
pH 9 to 13

current denéity 0.1 to 5A/dm2




used fer the purpose of the invention. So long as zinc is used as.the
principal ingredient of the netal |ayer, one or nore third netals nay be
contained therein in a small proportion. The conposition of a
zinc plating bath and conditions for plating, which nmay be used in the

-6- . present invention, are illustrated hereunder. Any other conpositions
and conditions may be used herein as faf as they can provide the sane zinc
or zinc alloy layer on a copper foil by plating. <zinc plating> zinc

pyr ophosphat e 1 tol0g/liter potassium pyrophosphate -
100g/liter pH The cop?er foil of tﬁ%tfhé@ﬁtﬂﬁﬂjﬁa%e%ﬂe&ﬁkure
roomtenperature current dens Aldnferr]

The copper foihepi1ihe Pa £ L0 1w@ﬂtf&mmyonw@mm@ti%t qaleed | ayer
formed on the above netallic barrier layer. formed on the non-adhesive side
of the copper éPithe TOSpHEF OPBLE 6F €ath MEHE dFom¥te-treated layer

formed on said metallic barrier layer, an organic

rust-proof layer comprising a mixture of af least two

lkinds of chemicals selected from the group consisting

of benzotriazole and a derivative thereof, and,

aminotriazole and an isomer and derivative thereof.

Said.mixture of at least tw6 kinds of the specified

organic compounds is used in the form of an aqueous

solution and may be applied by means of immersion, or

coating by spraying or a roll.

Benzotriazole derivatives that can be used
for the purpose of the invention include heat-
resistant carboxybenzotriazole, tolyltriazole and
sodium salts of carboxybenzotriazole and tolyltriazole
as well as amino-compounds of carboxybenzotriazole and
tolyltriazole, said amino compounds being illustrated
by monoethanolamine salts, cyclohexylamine salts,
diisopropylamine salts and morpholine salts.

' Isomers of aminotriazole that can be used for
the purpose of the invention include 3-amino-1,2,4-
triazole. 2-amino-1,3,4-triazole, 4-amino-1,2,4-
triazole and l-amino-1,3,4-triazole.

Derivatives of aminotriazole that can be used
for the purpose of the invention include sodium salts

of aminotriazole and amino-compunds of aminotriazole,




carriegd out by neans of electroplating or inmrersion; any a usually-used

ordinary chromate treatnent technique. The conposition of a
chromate-treatnent solution and conditions for the treatnent, which may
be used herein, are illustrated below. Any other conpositions and ..

conditions may be used as far as they can provide the sane
chromate-treated |layer on a zinc or zinc alloy layer. <chronate

treatment> chromc acid -8 -0.05to I0g/liter pH

9 to 13 current density 0.1 to 5A/dnferr]

-7- The, copper foil of the invention has op the netallic
barrier |ayer fGrfed ‘Hﬁé"?&ﬂ?—%g’sﬁi\f’@ i é‘StSPtFﬂeBé’opper foil or on the

chromate-treated | ayer.  forned on . said netallic.barcier er, an organic
st proof |+ aydonebiang (RS TR, R Bnes§a BB R SRS or “Chen cal <

sel ect ed fromtdﬁiéﬁﬁ¥5i§¥§ﬁﬁﬁ§ié&lt§%ﬂﬁ?ﬁé&bhb§€%kesﬁﬁ@s@ derivative

t her eof, and _
The concentrations of the compounds used in

the organic rust-proof treatment solution used herein
are illustrated as follows:

benzotriazole - 0.01 to 2wt%

tolyltriazole _ 0.01 to 1wt%
carboxybenzotriazole "0.01 to 0.035wt%
aminotriazole : 0.01 to 25wt%

The organic rust-proof treatment solution
contains at least two kinds of these compounds in
admixture. |

A copper foil which is used in the
preparation of an organic rust-proof treated copper
foil of the present invention may be an-
electrodeposited copper foil, a rolled wroughf copper
foil .or the like, and these copper foils are not
particularly limited about foil thickness.

According to the present invention, the
surface of a copper foil.to be adhered to a substrate
(such a surface being hereinafter referred to as an
"adhesive side") is treated by an ordinary technique.’
More specifically, the adhesive side of the copper
foil has a nodular copper layer formed thereon, is
plated with a metal, has a metallic barrier layer

composed of zinc, a zinc alloy or the like formed




ami ot (i azol e and an isoner and derivative thereof. Said mixture of at
least two kinds of the specified organic conpounds is used in the form of
an aqueous solution and nay be applied by neans of immersion, or coating
by spraying or a roll. Benzotri azol e derivatives that can be used
for the purpose of the invention include heat- resistant

car boxybenzotriazole, tolyltriazole and ;sodi um salts of

car boxybenzotriazole and tolyltriazole %as well as am no-conpounds of

car boxybenzotri azole and tolyltriazole, said am no conpounds being

ITustrated by, gpoget bAROLABLNG.SaL! Snr (HELONERA 80 Nyl ormed

di i sopropyl am ne salts and norp I ne sa soners of

am notriazol e $hathEafe PR1YS8UbARPE i ek NEaPyF POBIRe Obnditn t 1 G Hd 1y | Nl ude
3-amno-1,2,4- triazole, 2-amno-1,3,4-triazole, 4-amno-1,2,4- triazole

and | -am no- 1, Bagefrbaifgeformed for imProvahgVese ddoppemddiilazial e that can
be used for the purpose of the invention include sodiumsalts of
am notri azol e anembcabhoresirpuanseof @henbormatridm,of the metallic
& rust-proof layer and chromate-treated layer is carried
out on both the adhesive side and the noh-adhesive
side of the copper foil usually at the same timé. No
organic rust-proof treatment is carried out on the
adheéive side of the copper-foil.

An organic rust-proof treated copper foil of
the present invention obtained after the end of the
above treatments and after being dried, will not form
resin spots when it is adhered to a circuit board, and
the non-adhesive side of the copper foil also exhibits
its other performances to be satisfactory.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, the invention will be better understood
by the following Examples in comparison with
Comparative Examples{

Examples 1 through 10

The non-adhesive sides of ordinary
electrodeposited copper foils were plated with 20mg/m2
of zinq, rinsed with water and then electrolytically
treated with a chromate. Thereafter, these copper
foils were subjected to organic.rust—proof treatment

with organic rust-proof treatment solutions listed in

Table 1 and'bomprising a mixture of at least two kinds




§aid:anino conpounds being illustrated by nonoethanol am ne salts,
cycl ohexyl am ne salts, diisoprolylamne salts and norpholine salts.
The concentrations of the conpounds used in the organic rust-proof

treatment solution used herein are illustrated as follows: benzotriazole
0.01 to 2wt % tolyltriazole ' 0.01 to Iw%

car boxybenzotri azol e 0.01 to 0.035wt % am notri azol e

0.01 to 25wt % The organi c rust=proof treatnent solution contains
at |east two kinds of these conpounds in adm xture. A copper

foil which is P%e@h'eﬂxitc@is ReGRV A ¢ ol t&@ gi-gﬁg' Eoh¥$L1PhROLet M eat ed

copper foil the present i1nvention nmay | ect rodeposSi ted copper

foil, a rolledpehoedhiaeeAReand @ |deQrivTa|%@vE' kBeradd,thgge copper foils are
not particularly linmted about foil thickness. According to the

present inventa@inoithaazollef ag@ @n asoflepeorf dekivatheecadheredrio a :
substrate (such a surface being hereinafter referred to as an "adhesive

side") is treatthdrlenfaeroiddiied ynidediengtesthlr eospeesincapbys.t hehadhesi ve
side of the copper foil has a nodul ar copper layer formed thereon, is
plated with a weriganichauss -peonlf] ity cadmensgr sbdygions respectively
.contained 0.1% of 2 - 3 kinds of organic rust-proof
agents as pacifically indicated in the following Table
1, and they were coated on the copper foil at qormal
température. .

(Resin Mark Resistance)

Each of the copper foils so obtained was
placed on an epoxy;impregnated glass fiber substrate
to form a laminate. After powder of an epdxy resin
had been spreaded on'the non-adhesive face of the
Eopper foil, which was not to be adhered onto the
substrate, a plurality of the same laminates as above
were piled one upon another with a stainless steei-
plate inserted between any adjacent two laminates as a
separator and then heated and pressed together. The
number of epoxy resin spots stuck on each of the
stainless steel plates and on the said non-adhesive
face of each of the copper foils were visually countéd
to find the resin mark resistance of the steel plate
and non-adhesive face.

The test results are also shown in Table 1.

In Table 1, the following abbreviations are used:



cenposed of zinc, a zinc alloy or the like forned

£ 9- thereon and then has a chromate-treated | ayer forned on the netallic
barrier layer, the chromate-treated |ayer being formed for inproving the
copper foil in chemcal resistance. The formation of the netallic

rust-proof |ayer and chromate-treated layer is carried out on both the
adhesi ve side and the non-adhesive side of the copper foil usually at the
sane time. No organic rust-proof treathknt is carried out on the
adhesi ve side of the copper foil. An organic rust-proof treated

copper foil of he present inyentign obtained after the end of the above
treatments andAgéteFBBBP §larresd, mﬁ?ﬁ:nB?n?%Fﬁ%a?%%?n é%ﬁ%s when it is

adhered to a circuit boar apd he non-adhesi v | de. of the copper foi
oo oxhi bi ts. tPEdLErnaRble, FECRTAlCeRPRo b eI Er SAA SRS
DESCRI PTI ON CFCI a?g%-g Qa ENENTS _ Now, the invention\MII
be better unde ' ng Exanples in conparison with
Conpar ative Exanpl es. The same ordinary electrolytic copper foil as
used in Example 1 was plated on the non-adhesive side
with ZOmg'/m2 of zinc as in the case of Example 1. The
resin spots of the copper foil was also evaluated as
in Example 1, with the result being shown in Table
1.

Comparatiyé Example 2

The same_ordinary electrolytic copper foil as
used in Example 1 was piated with zinc on the non-
adhesive side thereof in an amount of 20mg/m2 and
then elecrolytically treated with a chromate in the
same manner as in Example 1. The copper foil thus
obtained was also evaluated for.resin spots as in
Example 1, and the test result obtained is also shown

in Table 1.

Comparative Examples 3 - 6

Each of the same ordinary electrolytic copper
.foils as used in Example 1 was plated with zinc on the
non-adhesive side in an amount of ZOmg/m2 and then
elecrolytically treated with a chrohate in the same
manner as in Example 1. Then, the copper foils thus
tréated were subjected to treatmemt with an organic
rust-proof treating solution containing one chemical

selected from the group consisting of benzotriazole,




Exanpl @s 1 through 10 The non- adhesive sides of ordinary

el ectrodeposited copper foils were plated with 20ng/nferr] of zinc, rinsed
with water and then electrolytically treated with a chromate. Thereafter
.these copper foils were subjected to organic rust-proof treatment wth
organi c rust-proof treatnment solutions listed in Table 1 and conprising a
m xture of at |east two kinds - 10 - of
chem cal s sel ected fromthe group consfs}?nb of benzotriazole and a
derivative thereof, and amnotriazole and an isomer or derivative thereof,
thereafter dri a 3 : t resi f The r o - pr oof
treat nent sol u??gnggFggggéﬁr?\%eI@geggéﬁt a?dﬁgndggglf/%oo 412311&)? I nlcfsJ 0 Solrogani C

rust-proof aggpfsqapipacivesabhd tREhCALELai n gdéh fof | vl nerglaple 1. and
they were coated on the copper foil at normal tenperature.

(Resin Mark Repustapeepf treating EatiitPéné Neorepnda f@ils 130 vbigined was
pl aced on an epoxy-inpregnated gl ass fiber substrate
of one chemical of the above compounds and applied at .
‘normal temperature. The copper foils thus obtained
were also evaluated for resin spots as in Example 1,

and the test results obtained are also shown in Table

1.



toeforma lamnate. After powder of an epoxy resin had been spreaded on
t'he non-adhesive face of the copper foil, which was not to be adhered onto
the substrate, a plurality of the sane | am nates as above were piled one
upon another with a stainless steel plate inserted between any adjacent
two |am nates as a separator and then heated and pressed together. The
nunber of epoxy resin spots stuck on each of the stainless steel plates
and on the said non-adhesive face of eact® 6f the copper foils were
visually counted to find the resin mark resistance of the steel plate and

non- adhesi ve face. The test results are also shown in Table 1
In Table 1, the fpottowng—abbrpwpti-phs—are-Used: ATA:
am notriazole, HTA ,bengotfiagole, | TTA: | tdlylitrijazgl e] C{BTA: L‘—
car boxybenzotri azo] e: -Cpnparapive Exanplg 1 The $afre 94 d? nae
el ectrolytic copgeb aeid | as| whad| is| Bagy ¢ [LMas |phated opdhe | af 3
non-adhesi ve si'dq W Ph, PEP/I] § [ 15 pf zErcsgssi nsthe | cases pl~ S%-1 0 4
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rasin spots of the copper foil was also evaluated as in Exanple 1, with
the result being shown in Table 1. -Conparative Exanple 2 The
sanme ordinary electrolytic copper foil as used in Exanple 1 was pl ated
with zinc on the non- adhesive side thereof in an amount of 20mg/nierr]
and then elecrolytically treated with a chromate in the sane manner as in
Exanple 1. The copper foil thus obtained was al so evaluated for resin
spots as in Exanple 1, and the test reskdt-obtained is also shown in

Tabl e 1. Conparative Exanples 3 - 6 Each of the same ordinary

el ectrolytic cggg f0|Is as used in Exanple 1 was plated with zinc on the
non- adhesi ve n ng/n{err] and then elecrolytlcally
treated with a chronate sa | e n, the
copper foils thus trea?%ﬁhm% OgﬁﬁT% ?Fﬁ?kgk 35%51 r}tf;rganlc

rust - proof tregil gglgewtwntﬁgnﬁeﬁnmgewe fH Hler et GHIGH S the

group consi sting enzotri azol
in an amount of ZOmg/m . After rinsing with water,

the copper foils thus plated were subjected to
treatment with an organic rust-proof treating solution
comprising a mixture of at least two kinds of
chemicals selected from the éroup consisting . of
benzotriazole, its derivatives, aminotriazole and its
isomers and derivatives as shown in Table 2,
thereafter dried and then evaluated for. resin spots.
Each of the organic rust-proof treating solutions
contained 0.1% by weight of two to four of the above
compounds concentration of 0.1% by weight and applied
to the plated copper foil at normal temperature. The
copper foils thus obtained were élso tested for resin
spots_as in Example 1, and the test results obtained
are also shown in Table 2.

Comparative Examples 7 - 10

Each of the same ordinary electrolytic copper
foils as used in Example 1 was plated on the non-
adhesive side thereof with zinc in an amount of
ZOmg/m?.- The copper foils thus plated wére treated
with an organic rust-proof treating solution
confaining one chemical selected from the group
consisting of benzotriazole, its derivatives;

aminotriazolé and its isomers and derivatives and then




{us dekivatives thereof, amnotriazole and its isoners and derivatives and
then dried. Each of the organic rust-proof treating solutions contained
0.1% by wei ght of one chem cal of the above conpounds and applied at
normal tenperature. The copper foils thus obtained were also eval uated
for resin spots as in Exanple 1, and the test results obtained are also
shown in Table - 13- [err] '
S 14 - - 15 -

dried. Each of the organic rust-proof treating

solutions contained 0.1wt.% of one chemical of the

above compounds and applied to the plated copper foil

at normal temperature. The copper foils thus obfained

were also tested for resin spots in the same manner as

in Example 1, and the test resﬁlts obtained are also

shown in Table 2.



Exarrptes 11 t hrough 20 Each of ordinary el ectrol ytic copper foils
was plated on the non-adhesive side thereof wwth zinc in an anount of
20mg/ nferr]. After rinsing with water, the copper foils thus plated were
subjected to treatnment with an organic rust-proof treating solution
conprising a mxture of at least two kinds of chemcals selected fromthe
group consisting of benzotriazole, its derivatives, amnotriazole and its
i soners and derivatives as shown in Table 18 - thereafter dried and then
eval uated for resin spots. Each of the organic rust-proof treating
solutions contained 0.1% by weight of two to four of the above conpounds

concentration of 0.1foDy ppfTe o—her—phated—eop fai| at
normal tenperature. [Thew cepgpen f @i t hus| obt ai hed] weyr e fal Sjo tjestjed |f or .
resin spots as in angl €31, and test]repsults jobtlai ned | arfe gl sg shown
in Table 2. Conpar af iv§ % nglee dpe ] o o o [Eachodf »tlhe [sane,,
. . = = = =
ordinary electrol yti 0% ff oo hss psep d n oy § wW&9 @l aggdsdn the
non- adhesive side | ief KV\fth‘z G h=an nt= joF | 2dmg/|InEqre]| = | The
copper foils thus pl =\I\§ fre M th an organi d ryst-fprqof {trgating
solution containing} en m ¢al |sejecled friomijt hg grlougd dongi st|i nq of
benzotri azole, its derTvatiyes
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ari not¢iazole and its isoners and derivatives and then dri ed.
Each of the organic rust-proof treating solutions contained O lw.%of one
chemi cal of the above conpounds and applied to the plated copper foil at
normal tenperature. The copper foils thus obtained were also tested for
resin spots in the same manner as in Exanple 1, and the test results
obt ai ned are also shown in Table 2. 7 - 16 - [err]

- 17 - ' From Tables 1 and 2, “it7i%s found that a

From Tables 1 and 2, it is found that a
copper foil ‘having been subjected to organic rust-
proof treatment with a rust-proof treating solution
containing a mixture of at leaét two kinds of
chemicals selected from benzotriazole, its derivative,
aminotriazole and its isomers and dérivatives, is
effective for suppressing the formation of resin
spots. _

(Efféct of the Invention)

The orgapic rust—proof treated copper foil of
the present invention can solve the problem as to the
adhesion of a dust to the non-adhesive side of the
copper foil at the time of adhering the copper foil -
for a 01rcuit board to the substraté and prevent
troubles such as short-circuiting caused due to the

presence of resin spots.




cqpper .foil having been subjected to organic rust- proof treatnment with a
rust-proof treating solution <containing a mxture of at |east two kinds of
chemi cal s selected from benzotriazole, its derivative, amnotriazole and
its isoners and derivatives, is effective for suppressing the formation of
resin spots. (Effect of the Invention) The organi c rust-proof

treated copper foil of the present inveption can m m mﬁl as to
the adhesion of a dust to the non-adhesﬁ/e si de Oﬁ "ﬂ"l' HB Inr' at the
time of adhering the copper foil for a circuit boafd Yo' hd sébstrate and

prevent troubkgstsygchefgigbBgriscircuiting caused due to the presence of
resin spots. - 18 - Wat is clained
is: 1. An organi nlYskaRi @0Fudt Stk caRRffed Adppdhad et eri zed
inthat it has a nmetallic.rust-proof [layer formed on the original copper
foil and furtheharheseabzedgani thatisit piaofa Imererl fiar ek wip i

layer formed 6n the original copper foil and further
has an organic rust-proof layer formed on said
metallic rust-proof layer, the organic rust-proof
layer comprisiﬁg a mixture of at least two kinds of
chemicals selected from the group consisting of
bénzdtriazole and. the derivatives thefeof. and
aminotriazole and the isomers and derivatives thereof.
| 2. An organic rust-proof treated cppper foil
characterized in that it has a metallic rust-proof
layer formed on the original copper foil, further has
a chromate-treated layer formed on said metallic rﬁst—
proof layer and still further has an organic rust-’
proof layer formed on said chrémate—treated layer, the
organic .rust-proof layer comprising almixtufe of at
least two kinds of chemicals selected from the group
consisting of benzotriazole and the derivafives
thereof, ahd aminotriazole and the isomers and

derivatives thereof.



metal l kc rust-proof |ayer, the organic rust-proof |ayer conprising a
m xture of at least two kinds of chemcals selected fromthe group
consisting of benzotriazole and the ‘derivatives thereof, and

am notriazole and the isoners and derivatives thereof. 2. An
organi c rust-proof treated copper foil <characterized in that it has a
nmetallic rust-proof |ayer forned on t hel8ri gi nal copper foil, further has

~a chromate-treated | ayer formed on said netallic rust- proof |ayer and
still further has an organic rust- proof layer fornmed on said

. chromate-treated | ayer, the organic rust-proof |ayer conprising a m xture
~of at least two kinds of chemicals selected fromthe group consisting of
benzotriazol e and the derivatives thereof, and am notriazole and the

i somers and deri vati vORGANIC ®RUST-PROOF TREATED COPPER FOIL

ABSTRACT

An organic rust-proof treated cooper foil characterized in that it has a metallic rust-
proof layer formed on the non-adhesive side of the original copper foil and has an organic
rust-proof layer formed on said metallic rust-proof layer, the organic rust-proof layer
comprising a mixture of at least two kinds of chemicals selected from the group consisting of
benzotriazole, its derivatives, aminotriazole énd its isomers and derivatives is provided with
on said metallic rust-proof layer, or it further has a chromate-treated layer formed between
said metallic rust-proof layer and said organic rust-proof layer.
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