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40 'In the process (3), the copper oxide film is dissolved by the sensitizing solution used when providing a
plating catalyst on through-hole surfaces for forming electroless copper plated films thereon (the sensitizing
solution being an acidic solution of pH 4 or less) or by an acidic solution used when removing smears
adhered to cut surfaces of inner layer copper conductors after drilling through-holes and the acidic solution
permeates between inner layer copper conductor surfaces and resin layers to bring about the pink-ring

.46 phenomenon and lower both the adhesiveness between the inner layer copper conductor surface and the
resin layer obtained by curing the prepreg and the insulation resistance between conductors.
USA-3793038 describes siectroless plating onto catalysed surfaces of plastic articles in which various
organo-nitrogen compounds are used to stabilise the plating solution.
It is an object of this invention to provide a process for treating surfaces of copper to improve adhesion
50 to a resin material such as a prepreg used in the production of multilayer printed wiring boards.
This invention provides a process comprising freating a copper conductor surface with a liquid
composition comprising
() copper ions, a complexing agent for copper lons, a reduction agent for copper lons, a pH adjusting
agent, water and

66 (I1) at least one nitrogen-containing organic compound selected from 2,4,6-tris(2-pyridyl)-s-triazine; «, o',

o “a"tripyridyl; 1,10-phenanthroline; 4,7-diphenyl-1,10-phenanthroline; 4,7-dimethyl-1,10-phenanthroline;
4,7-diphenyl-1,10-phenanthroline disulphonic acid disodium salt; 3-(2-pyridyl)-5,6-diphenyl-1,2,4-triazine;
a, o'-dipyridyl; Phthalocyanine Green; 2,4-dimethyl-imidazoline, 8-azaguanine; xanthopterin; S5-aminoin-
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~ CuS0, . 5Hp0 .2 = 20 g/liter
© ethylenediaminetetraacetic acid:
[CHoN(CH;CO0H) 212 1 - 5 moles/mole of CuSO,
37% formalin: | 2 - 20 ml/liter
pH: . 11.0 - 13.5

Component (Il) is usually used in an amount of 0.1 mg/liter or more. Since the nitrogen-containing
" organic compounds mentioned above are relatively expensive, the addition of too large an amount is not
preferable from the viewpoint of production cost. It is preferable to use in the range of 1 to 500 mg/liter.
These compounds of the component (Il) are available commercially from for instance Dojindo-Laboratories
Co., Ltd., Tokyo Kasei Kogyo Co., Lid and Aldrich Chemical Co. in U.S.A.
Treating solution A is fundamentally an electroless copper deposition bath used for forming conductors
on insulating substrates in the production of printed wiring boards. But the electroless copper deposition
L= bath conventlonally used is so composed as to form an electroless copper deposition having a metallic
' copper color and metallic copper gloss on the insulating substrates by adding various additives to the
component (I). In contrast, in the present invention, the component {Il) is added to the component {I) so as
to form an electroless copper deposition having a color and gloss other than those of metallic copper
obtained by the conventionally used electroless copper deposition bath on a surfacs of metal such as
copper.
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_1 S ol Zs/igbdin & lohfds the glossless and dark colored surface obtained by the treatment with treating solution
A is retained.
In the case of acid solution, there can be used an aqueous solution of hydrochloric acid, sulfuric acid or
~ammonium persulfate. The concentration, the temperature and the treatment time of the acid solution can
. be selected properly so as to achieve the maximum adheslve strength between the treated surface and the
35 resin so long as the glossless and dark colored surface obtained by the treatment with freating solution A is
retained.
A When treatment with the treating solution B is conducted after treatment with a sodium chlorite-sodium
- hydroxide-trisodium phosphate solution employed in the prior art process (3) mentioned above, the
- adhesive strength between the treated surface and the resin is remarkably lowered compared with the prior
40 art procoss.
In contrast, according to this invention, since freatment with the treating solution B is conducted after the
treatment with treating solution A, the adhesive strength between the treated surface and the resin can be
improved compared with the case when the only treatment is with treating solution A. :
The treatment with treating solution A or B can be conducted by conventional processes such as
45 dipping or spraying.

The copper conductors to be treated by this invention can be conductors obtained by either etching the
copper foil of copper clad laminates, electroless copper plating of a combination of electroless and electro-
plating of copper.

Before applying the surface treatment of copper according to this invention, the surface of the metal,

s0 such as wiring patterns on inner layer laminates, can be pre-treated with an aqueous solution of at least one
compound selected from hydrochloric acid, sulphuric acid, nitric acid, phosphoric acid, acetic acid, copper
compounds such as cupric chloride and copper sulphate, iron compounds such as fefric chioride and ferric
sulfate, alkali metal chlorides or ammonium persulfate, to "roughen” the surface. It is also possible to
employ mechanical methods such as liquid honing and abrasion, in place of a chemical “roughemng
s5 method.

This invention was explained in relation to the treatment of copper conductors to increase the adhesion
of wiring patterns on Inner layer printed wiring boards, but the treating solution A or A and B used in this
invention can also be used for surface treatment of the copper of copper clad laminates to increase the
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Cus0y4 . 5H,0
. EDTA.2Na 40 g/liter
. 37% HCHO 5 ml/liter
: — _' PpH (room temp) 12.0
Deionized water = an amount making the

“© total volume 1 liter

The color of the treated copper surface, and the results of a tape test and a test for shelf life are listed

. in Table 1.

45 The tape test was carried out to examine the adhesive strength of the treated surface. A pressure-
sensitive adhesive tape 10 mm wide and with an adhesive on one side (marufactured by Nitto Electric
Industrial Co., Ltd.) was attached to the treated surface and stuck tightly until the tape become transparent.
Then, the tape was peeled off gradually and the amount of the adhesive remaining on the treated surface
was ovaluated. The larger the amount of adhesive remaining, the higher the adhesive strength. The

so0 adhesive strength was evaluated as follows: X no adhesive was retained; a the adhesive was retained
slightly; o the adhesive was retained on about half of the surface; and (@) the adhesive was retained on the
whole surface.

The shelf life test was conducted to examine the period of usable time for bonding with lamination
without lowering the adhesive strength. After being allowed to stand at room temperature at ambient

65 moisture for 7 days, the above-mentioned tape test was conducted on the treated surface and evaluated in-
the same manner as mentioned above.
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it e@erature_ﬂﬂ_ﬁlﬂ_’e solution B and the treatnent tinme can be sel ect ed

‘properly so as to achi eve- the maX| nmum adhesi ve stren th bet e tr ated
surface &hd 3dMe preess o Frpmols | ’98&3" e Hb%":"l@ Srg/lijer O F4,0 op -t ‘% é{'t
‘obt ai ned byPR®RSt ?P@Qteﬁ‘grﬁ”!!ﬂ‘?t nagiarolin 476 Maigngatne "Peésl°§|t'ﬁ‘8 "'"f st'

O et 8 e S o b P i

tenperatyre ANd the treatment time of the acid solution can be sel ected
-properly so as to achi eve the maxi num adhesi ve strength between the treated
-'-S_ur-f-ace and%ﬁg,_egf resin-so long as the glossless and dark col ored surface -
.obt ai ned by eatment with treating solution A is retained. \Wen
‘treatment Wit Rnd BRodss QR ERPIeSO kY opditod disopt GRHURY MghitaH dt B-hyrBAF B AbhowiH 2,42
sodi um cl Ofibdife- MOSlacd re: iy A de4,7-BinRAALIUTIPRG-RRRBIRG Cang Ghaking Qe RiNRIsiyCing 80
the prior aminues MERSSof(18)minimst i oned above, the adhesive strength between

‘the treated suhé asie onmd bl copdsr Buriate el leallt yf thotaps est a0d thp ahetfdfevtst lrelisted
prior 40 aintTapeacess. I n contrast, according to this invention, since
‘treatnment with the treating sol ution B is conducted after the treatnent
Wi-th-treasing solution A the adhesive strength between the treated surface .
‘and the resPempamtiviiexaimpipioved conpared with the case when the only _
treatment is with treating solution A The treatnent with treating solution

‘Aor B can be AcSORRR; ol GPesY s fArHIRS YR rbigsied (R & Eughesing feaiiaen Kith gupghp Ameium

.:S pr ayl ng persulphate solution.
: The color of the treated copper surface and the results of the tape test and the shelf life test are listed
in Table 1.
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'The copper conductors to be treated by thls i nvention can be conductors
obt ai ned by either etching the coppibJ 412 copper clad | am nat es,
-electroless copper plating of a conbi nati on 6t el ectrol ess and el ectro-
plating of copper. Before applying the surface treatnent of copper
accowding to this invention, the surface of the netal, 50 such as wring
patterns on inner layer |amnates, carfALBrle-treated with an aqueous
sol'ution of at |east one conpound sel ected from hydrochl oric acid, _
sul phuric acid, nitric acid, phosphoric acid, acetic acid, copper conpounds
such as eupric. chloride and copper sul phate, iron conpounds such as ferric
fChroride and ferric sulfate, alkali netal chlorides or ammoni um persulfate,
to-"roughen" the surface. |t is also possible to enploy nechanical nethods.
such as 1iquid honing and {abrasfon, Tn place of afjchem chl "roughening" 55
met hod.” Thi s invention was ggplained inrelation reat ment of copper
conductof®s to increase theg hgsi on of wiring patferns op inner |ayer
printed wring boards, but} tTfe Jtreating sol ution A And B used in this
invention can also be useq fdr sé @ @edoie@ copper of copper
clad lam nates to increasq tde [4 EP O 170 414 Bl adhepive strength

between the copper and a fde
I't can al’so be used as a s
t he -adhesi-on between the ¢
is, . when treatnent accord
‘fornation of copper condud

and an igsul ating resin, ¢

adhered by a screen printi
‘Tam nating nmethod foll owed
‘strength between the coppq
materi al
board:cas be produced witH
.forned on the outer
~conventional nethod. 1Q,
.treatnent of the surfa
the production of coppga q
foi I .and®t he prepreg, d

-be contacted with a flexiflg
boqying the co per fay
_homthrg [

% [prEpr g, Bndzcotbe

}flexuble W ring boards by
“ment i oned above, accor di ng
‘a-resin naterlal

'-"' "5

can be inproved nens

| ayer g

| such 15(38
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Comparative
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- 8 Example 8

Inner layer circuits were formed on a copper ciad laminate (two-sided board) wherein an epoxy resin -
was used to give a printed circuit board, which was treated as follows:

7

si e strength between



‘wiring boards is excellent, and thus there can be obtained printed wring.
. boards for inner |layers haV|ng excel | ent adhesive strength and shelf |ife.
ThisSinvention is illustrated by wafP&1OH4B| | owi ng Exanpl es and

‘Conparative Exanples |n which all percents are by wei ght unless ot herw se

S S 9;;;5 i 3“*9{ ol s i

; water tin

“anmoni um p rﬁé”\ 9 ntal

-solution o gtm? 5494, Mge
~to a fung r@%&& stﬁ Wﬁ?lPﬁéan m slsaaacz fsfsr T CHons 7 B ﬁe%draw%_;
: Fundanent al (pJ@&Tu @9@385 'térﬁ;ﬁf&tu eef76 C iiﬁ’ne hutes) to give a multitaysr printed Brclit bdakdCin t
“EDTA. 2Na - attached drawing, numeral 1 déited/ahiifndf Iay?e? strate and numeral 2 a circuit cdpper foil
~m/liter pHomet @R WelifBMayer circuit substrate. 12. 0 Dei oni zed wat er an

~amount maki NgpiopetigbQr the resulting multilayer printed circult board are shown intTeBlé2. Vol une 1liter

. The. col ojp of the treated copper surface, and the results of a tape test and " .

a test for shelf life are listed in Table 1. 45 The tape test was
-carried. outcdmparamrﬁxampléZe adhesi ve strength of the treated surface. A
‘pressure- sensitive adhesi ve tape 10 nmwi de and with an adhesive on one -
si de (‘manuf acinnerdayeb yirchitst wae fimesctt ani accopped gled lamiriateCityo;sided odyd)wekerein tap ot desing
"t he tr eatsedwasysddde given arintad sirpuitbpathwhigh wee featod H%fOUQ!'Qe becone transparent.
Then, t he 't ap&heerintegeairdigbagrds wagrssleniad t dagrepsingcroughpiing wiy aquegys ARasiny gersul
r ermai ni ng d?'i‘aleﬁé'“fme'ﬁ'ﬁlé@w%‘!’#e&@éd flareo at,/ 190 @ op 30 minyies. Usipg,tap thup, Eeatadprified giroult
‘adhesi ve r &g m:gg';vpmmﬁﬁ iFralt beapiwas gypduged i the sagR aﬁ"e’ Fhieseriyed, i RxanriRS. |
'stréngth' was Btapriesab e sutfing mfliyer pintp citghihRoerd A AW P deiS fred; A the
~adhesi. ve%s ret ained slightly; o the adhesive was retai ned on about half
of the. surf %ﬁé_r t he adhesive was retained on the whole surface.
The. shel f onducted to exam ne the peri od of usable tine for

“bondi ng wi th L..ﬁ 'clpcﬂlls%érg' Rithed! SELIBSH cla Mﬁi& Votod bbait) Hrbransh oy 610

~al'lowed to v taedmﬁtrb@;&lrv@“cﬁ “hoi st ure or days,

“the ab Ove mi‘mﬂ,,p d c@r&ﬁt Boarat waﬂ@&;é&%ﬂ(w sﬁé" r&)ﬁﬁ‘enfnb SdshiRh Y \fla?é?eimﬂ@félon in

i eval uat ed | ubdds sSIGHOR (IR Rfdraiiie BB, i pHeSPhBte 18 and sodium chiorite 3%) at 70° C for 1

ol minute, rinsing with water, and drying at 100" G for 30 minutes. Using the thus treated printed circuit board,
a multilayer printed circuit board was produced in the same manner as described in Example 6.

30 Properties of the resulting muitilayer printed circuit board are shown in Table 2.

‘Comparative Example ff_

L . ':35 Inner layer circuits were formed on a copper clad laminate (two-sided board) having both-side -
" roughened copper foll wherein an epoxy resin was used to glve a printed circuit board. Using the printed
circuit board, a multi-layer printed circuit board was produced in the same manner as described in Example
8.
" Properties of the resuiting multilayer printed circuit board are shown in Table 2. .

. 8o
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EPO 170 %14 Bl Exanpl e 2 The process of Exanple 1 was repeated except

“lsing 100 3ng/liter of -1, 10-phenanthy ol | in place of ng/liter of
4, 7-di met hyl - 1, 10- phenanthr ol i ne arﬁiﬁﬁwﬁg‘f éllne i mersion time 30 minutes

Inplace of 10 5 mnminutes. The color of the treated cgpper surface and the
‘Tesyts of the tape jest andjfthe shelf life testyare llisted in Table 1. 10
“Exanpl e 3 The{procesp of Exanple repeat ¢d $xcept| using 10 ng/liter of .
“ferr}-dipyridyl in pjlace of 3 ny/ditef Q'f 4.7 dl‘gnet hyl|- 1, 10- phenant hr ol i ne.
~The color of {he trehted copfer-surfaceovamd the rgsultls of the tape test
~and the ghelf{life tpstggre I|isBd Inl 1§ GTable o1§ Exdrple & 20 The
“process of .Exgnple 1 8r epdatied excep® @Wsi ng Agny/ lji ter
2,4,6-tris(2-pyridyl)-s+ ri'azirle n pf agegof B gliter of o
L4, 7-di met hyl - L, 10- ph enghshd ol|i 11é Gad ifg t heA Mrerdion tHTe 5 minutes In
-place of 10 n{nutes.| TheB@ d4r $1C ghe| t Bt ed| cdpBer Jurfac® and the |
results of the tape fe@I¥ad|the sRelf Ri®e testh 8re Ilisted@ n Table 1. 25
"Exanpl e 5 The|pracesp o gBxarnple ol e&eat pdexcept] using, 10 ng/liter of
:3=(2-pyridyl)i5, & di ohenglnl, 2,480 froagineliw gl acq of 3am/liter of :
-4, 7- di met hyl - L, 16t phn&h i@ olfi rf 58d iDE t 1e8§‘n§rsi on tigre 30 mnutes
Ad'n place of 19 rrr;put 'S, -ghu? cOI(Prg &f ajed, gprgqr surfgace and the
results ®f the tape oot aand |t he «s kel Iiégtést—l re llistedd n Table 1. 35
~Conpar ative E<an§)e - E'(ﬁ)per :Er'dhﬁ epoxygresgn m ndt e wass subj ected to a
T ougheni ng trgat ment| waH Sqdedds, 3mpnfumntbel s pht 4 sol utj on. 40 The
‘color :of the {reated|c Ee% qure 8 dOtH r psi@ BHof| the thpe test and
,t_h_e'.sh_el,;o life test argmi“tedgu&uu gga .ggts w
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;-;.--I_,_ayer circuits were formed on a copper clad |aninate (two-sided board)
~wherein an epoxy resin was used to GPVEITAHABI ed circuit board, which was
streated as follows: 7 EP 0 170 414 Bl The printed circuit board was
~subjected to degr easi ng, roughenl ng W th aqueous ammoni um persul - phate
#golution, rinsing with water, inmersion in a treati ng sol ution obtained by

.bath, -conpos n rr] as used in Exanple 1 at [err] for 10 m nutes,
X Si’ ng Wi M@igﬂnd drying at [err] for 30 minutes. The resultlng

?p” nted C' rcu B PaLs ror AP laf&r SRy RFRRIS] With el Ryt @Rdubts BerdvbiiblRcted to
B epregs 3 gugorapaidialfise e o BBl BRI 6 Wik ol SRt o2

-‘_c-i feuit board n.the attached drawi ng, nuneral 1 denotes an inner |ayer
SCTT GUI b sdjbstrate and nuneral 2 a circuit copper foil fornmed on the |nner
:.ayer- cirrcuit Properties of thes ddfg nul tilayer printed

icircuits were fBNDA®NH a copper clad |l a % ¥A%®% si ded board) wherein an
_epoxy resin 15 was upggl geu@! ve a printed circujjo bﬂp/mtedal ch was treated

;as” foI | ows.- . -
_ ~ 4,7-Dimethyl~-1,10-

phenanthroline 5 mg/liter

pPH (room temp) 12.3 _
- 'Deionized water - _ an amount making the

| . total volume 1 liter
' Bath temperature - 70 +2°C

treat[ng condltlons as listed In Table 3

10

§in'Table 1. 46 50 55  EP 0170414 Bl TABLE 1 5 [ERR] 50 55 Exanple 6 Inner

ircui-t board are shov% in Table 2. 10 Cor% atlve Exanmpl e 2 Inner layer

5 Subsequently, the treated inner layer copper clad laminates were treated with a treatlng solution B and '

'addl ng 10 ng/liter of 4,7- di met hyl -1 10-phenanthroline to the fundanental -

kgl [err], tﬁﬁ&ﬁf,%&ﬁ.&s&ﬁaﬁ {Az) b 18Fninkid umeﬂmbmn)wiﬁgmoaaimsa mul'tilayer printed




_ .,.p'rl nted circuit board was subj ect ed to degreasing, roughening with-
aqueous ammoni um persul - phate sol uté rinsing with water, and drying at
[err] for. 30 nminutes. Using the thus ?PéZ\?éH”Bhnted circuit board a
ruliti | ayer printed circuit board was produced in the same manner as

descyx¥bed in Exaj PrOpPETTTE€p of _yne resurtrng martrrayer prijnt ed
CI rcwt ‘board are shown|in Thble P. 20} Conparative} Exanpl e 3 I nnerf | ayer
i bper ¢l ad fam nate (twp-sided board) wherein an :
ve alprinted circuit poard, which wag treated. "
i t bBard \as subj ectefd to degreasing} - o
_er,ﬁl m&s on In,,aqueo s sol u_% on (sodium o
drioxi de 0.5% hsiFhal e BLlod and sBdiumkhorit& 3% at |[err] for -
i minute, rinsin r| .enhd d%i ng at err] for 30 @ nutes. lUsing the *
thus. treat ed pri boar {l, ul til'ayer pyinted circuit Board was
p‘r‘oduced ®n the hs depcri bgpd in Exanple 6. 30 Properties of
- i. inted gircuft board are shown in Table{2.
;‘Gerrpar ative Exa - e Ay T Teur s re—formed—om4 copper
clad: Jam:nate (t boay d) hpvi ng} bot h-si de rpoughened copper |foil . -
L\Alnerel n.an. epox s used tb givp a printed kircuit board. Using the
printed &frcuit “la mulfi-layer pfinted circuft board was pr¢duced in -
't he 'same manner fridoed} i im Ekampl B 6. Propertjes of the resulfting
miltilayer printled ®irdui® bpafd pr& shown ih Tablfe 2. 40™5 50 5% 8
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--{_‘EP:-O_ 170 414 Bl Exarrpl es 7 to 11 6 Copper cl ad Iam nates for inner layers-
“previ ousl y provided with inner layer circuits were subjected to a
zroughieni ng treatnment with aqueous afPdhi@#14®dr sul phate sol ution, foll owed"
by a treatment with the followi ng treating solution (A2) for 15 m nut es:
..{_'undey the foll.ow ng conditions: 10 [err] 5
glliter ETDA.

Z. 0 rﬂ i te tﬂflgl;'\g 'hagi layer i per clad lamina Es wi resubjected?o rggsilnb Lvﬁ{heétrné)mpbl@pregss
/ I ¢ SR e (prssure 60 Iigécné tsré\peraturle)gm G, time 120 5
ng ' er. p ﬁnf'ermaltdayer printed circult boards. I'zed

W : Properties of the multilayer printed circ@ boStdDWES te5B bidGrd RRd iPFaple 4v0! U e 1
-'t: er Bat h t eBikRd HFeRgth: JIS-C 6481 (see footnote of Table 2). /0 [err] 25 Subsequently,

‘sol ution B déeort wadréritFed: MK drilifg 36 A6led bdth Alh iantiahdldl 6f B mnd GheSlasulting 3AMA® was -
_EP01704 14BldipdetRit] 18% aqueous HCI solution. The time required for maklng the HCI penetrate into the inner Iayer
... .10 surface was evaluated as follows:
0: - no penetration in all 36 holes,
Al 1 to 5 holes among 36 holes were peneirated and,
X 6 or more holes among 36 holes were penetrated.
‘Resistance to slectroless copper deposition bath:

'16. A sample of 130 x 30 mm was cut off and surface copper folls thereon were removed. After drilling 36 holes
each with a diameter of 1mm, the resulting sample was dipped in the following electroless copper
deposition bath. The time required for making the electroless copper deposlﬂon bath penetrate into inner

o » _layer surfaces was evaluated as follows:

E e o: 36 holes wers not penetrated, .

. ' 20  a: 1to5 holes among 36 holes were penetrated, and

o 6 or more holes among 38 holes were penetrated.

Electroless copper deposition bath:

- Cuso4 * 5H,0 10 g/liter
Bl EDTA.4Na | 30 g/liter
| 37% HCHO |
Bk © age solution. S _ 4 ml/liter

pH (room temp.) _ . - 12.3
L Deionized water S an amount making .
a8 o o : the total volume
1 liter.

)

Comparative Example 5

A copper clad laminate for inner layers previously provided with inner layer circuits was subjected toa
_ roughening treatment with aqueous ammonium persulphate solution, following by Immersion in an aqueous

minute. The thus treated copper clad laminate was subjected to pressing with heating in the same manner
as described in Examples 7-11 to give a multilayer printed circuit board.
Properties of the rr_\ultilayer printed circuit board were tes}'ed and are listed in Table 4.

_ .. 60 -
Comparative Example 6

A copper clad laminate for inner layers treated with aqueous ammonium persulphate solution and an
- aqueous solution containing NaOh, trisodium phosphate and sodium chiorite in the same manner as
.. 86  described in Comparative Example 5 was subjected to the same treatment with the freating solution B as

in the same manner as described in Examples 7-11 to give a multilayer printed circuit board.
Properties of the multilayer prlr_\ted circuit board were tested and listed in Table 4.

12

e treated | RBtancA YEACICRARGRRS soiliad A Bk 50 X¥88 fint WRAME B Wid SuridcetofRE fohg

' 45 solution containing 0.5% of NaOH, 1% of trisodium phosphate and 3% of sodium chiorite at 70°C for 1 - - o

described in Example 7. Then, the thus treated copper clad laminate was subjected to pressing with heating. B



,- 0i170 ﬂ14 Bl The resulting inner |ayer copper clad |amnates were
~subjected to pressing with heating Wi gs 3 and copper foils 4 as
.-showY in the attached drawi ng (preé%% gﬂgéﬁﬁ%f[err] tenperature 170 C,
~ttmme 120 mnutes) to give nmultilayer printed circuit boards. 5

“Progerties jlayer printed circui't boards were tested and are
fjlsted in Egéﬁe—zzgﬂgie5|ve strength: JIS-C 6481 (see footnote of Table 2). =
:Resi stance :t gy, 9 fg UEBHMPRO MY wad repbateticdXidpE thel thel BkintonB Wit ErééliRg Sokitiod Bfwaand .
“surface coppmbd.aGh NGRA BirdhR bBard PN EShrod M 18 lsarfld brinbNgs dbcribed B Exartglés 7-
~Wkth ‘a dj aggter of 1 nn1 the resulting sanple was dipped in 1896aqueous HC
ol U_t i on.  TheprdpeiBs & a8t pRRted BleiiNEhaid Word tedted 20 @lsMistbdini Table@ 4t he i nner
-T-ayer 10 surface was evaluated as follows: o: no penetration |n all 36
Hholes [err]: 1 to 5 holes anong 36 hol es were penetrated and,: 6 or

~nor.e holes anong 36 hol es were penetrated. Resistance to electroless copper
~depositimen bath: 15 A sanple of 130 x 30 mmwas cut off and surface copper

-foils thereon were renpved. After drilling 36 holes each with a diameter of =

“1m ‘the resulting sanmpl e was di pped i'n the followi ng el ectrol ess copper
;ﬁep05|t|on bath. The tinme required for naking the el ectrol ess copper
‘deposition bath penetrate into inner |layer surfaces was eval uated as

“follows:%0: 36 holes.were not penetrated, 20 = [err]: 1 to 5 hol es anobng
.36..hol.es. were penetrated, and Xx: 6 or nore holes anong 36 hol es were
“penetrated. Electroless copper deposition bath: [err]

10\ gl liter 26 - EDTA. 4Na - : 30
g/ liter.-37% HCHO ag. sol ution - 4 m/liter pH
g(roon1téﬂp )  12.3 Dei oni zed wat er-

-anmount naklng 35

“for ‘inner |ayers preV|oust provided with inner-layer circuits was
:§ubjectqg to a _ :

50

13

he total "vol ume 1 liter. 40 Cbnparatlve Exanple 5 A copper clad laninate



.'r'oughéni né treatment with aqueous ammoni um persul phate sol ution,

by impersion in an aqueous 45

tri sodi um phosphate and 3% of sodi
‘thus treated copper clad Iam nate

foll owing

sol ution containing 0.5% of NaCH, 1% of

unER QI 1GPM4i4BAt [err] for 1 minute. _
was subjected to pressi ng with heating in

The

the“sanme manner

as dabllu

Py A L
r

ul Lj]

ayer printed-

: .,u 1 UET A\ A 1
¢ircuit board. Properfi Df_ t inted|citcdit _board were.
tested and are |isted indT ' (e qnpte (6 A clopper clad
lam'nate for inner | ko4 RRBH-LA-Fes-SeHphat e
sol utlon and an aque uS sol W i 'jw,xt S@dl umgphosphat e and
'sodi um. chI orite int egsgrre\ﬂmi fri bed i n Qonparjati ve Exanpl e
5 was. subj ected to tHewsanE—treatirerf—nit-—thettreatirg—dotutHon B as
described in Exanple 78 ahkw |tBel thlso t|r 8o} o |cappédr ! 4d J‘arii nate was
subj ected to pressi ng g.gh Medting | h tHe shrme|manngr as |descrfibed In _
‘Exanpl.es 8-11 to gi ve gﬁULiidy pyiTted-ETrTguTtfyuer o Profger ti es of the.
mul tilayer printed cijr&uat] kodreé P ¢ gqsbeld cafd ski 3t asl ijn aldle 4. 12
EP 0170 414 B1 Ref er dngegfk&mpl e I The drockss|of Efanpl s 7- 41 was
t'epeated except that tgegt eagnent wWtnija tyeajing joracijon B jwas om tted.
‘A mul'tilayer printed clre  hoarld ovh greplaoedl 1 {heo sgmeangnner as
descri bedi n Exanpl es ﬁ-q)S . Prlopeftids of the nulltil ajer prlinted circuit
board were tested and @& fTsqed fn faplle 4 26 3036 40 46 60 55 13
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EP 0 170 414 Bl [ERR)| EP 0 170 414 Bl As shown in Table 4, Exanples 7 -
11 are remarkably inproved in adhesgp ﬁbhﬁaqhh, resi stance to HCl aqueous
sol uti"on, and resistance to el ectroless copper deposition bath conpared
with Reference Exanpl e 1 wherein no treatnment with the treating solution B
is cdoaducted. 5 I n Conparative Exanple 6, the resistance to aqueous
‘HC  sol ution agsholvh@® Tabigi4SE@MEBIEs 7 ©1 e dmafalii Fnpfoddtif GdHISOSHeRdHR fesi3Rhde taHE!
.good, but pe@édus golit; dhicresistarict & eldticiéss doppur depssttiot BatEddehpargd @ith Refdréhed Exghple 1
t enper at ur ewhateinmopk@stinent atie thawreating sbiution B Isecondutied.| ayer printed circuit board
wi'th sol dger dincCdnpalatwey Examgle 6] thy eesisiree forsguety HOIgblation1:0d Eheanegistancd o Saghpless
¢l ad | am nadopper wlapgsitiom bath aspoood. b sieplingerscuwrs et thevsdierasiudiyfacst dagendingaon soldering
r ougheni ng temeesatyre when\paris arecoeited on rireomuliiiarep printed | cistvit theard witiy soidan dud ol ownner
by i mmer si deyer peelingtstrength. ng sol uti on obtai ned by adding 15 10 ng/liter of
benzoguanam ne, 8-azaguani ne, xanthopterin,
2- am nop¥ i m di ne- hydrochl orl de, 2- am nopyri m di ne,
6- hydroxy-Z?ﬂTﬂEﬂEianinopyrinidine sul phate or nitroguanidine to a
fundanment al. bath c osrtron err at 70 + [err] for 5 m nut
Fundanmental b ?q?er (iﬁlil ts as used were sub;ected toa roughenlng treatment with
10 g/l i ter /| o um persu pha lso trgrl, fol ‘ y imr:zersion ina atr%so q dne yidaddng
|er amine, azaguanine, xan y ine-nyarochloriae, -
pH "(rooff iﬁ%e-:%oex/_ﬂz"45-trramInopyrimidine-sulphagz te%m%j Z%Egg @a fundamenal beth o
4 m/liter or5m|utes an unt |ng
the total vo u |ter e color of treated copper surface was observed

antL.the tape teﬁincfaﬂ&’eﬁ%%ﬁﬁ dodpod fELoNE[g, Farri ed

CuS04-5H,0 | 10 g/liter

| EDTA*2Na 40 g/liter
26 pH (room temp. with NaOH) 12.5
37% HCHO : 4 ml/liter
Deionized water ~an amoun_t for

making the total

30 !
volume 1 liter

The color of treated copper surface ‘was observed and the tape test and the shelf life test were carried
out as described in Example 1. ' '

",’5 The results are listed in Table 5 together with those of Comparative Example 1.

" 60
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out as described in Exanple 1. The results are listed in Table 5 together
with those of Conparative Exanple 1. 40 45 50 EP 0 170 414 Bl [ERR] 45
‘EP 0 170 414 Bl Exanple 13 5 Inner |ER@&I704MElits were formed on copper

.cl-ad | am nates (two-sided boards) wherein an epoxy resin was used to give
prigted wiring boards, which were treated as follows: The printed wiring

"boards were subjected to degreasing, roughening wth ag

persul - phate solutidn, ripsing wwth water, imersion i
sol ution obtained by |[a#ding 15 ng/liter of 10  xanthog
2-am nopyy i ni di ne- hydr | br@e @r @ t @guard diae t @t H
conposition (As) use &g anple 12 at [err] for 5 mny

terin,
e f¥nd

ueous anmoni um
natrg¢ating

nental bath

tes, rijlnsing with

water, and drying at |[err]]for 30 minutes. The resultirng printled circuit
‘board was subjected t i ith bheating in the sade npmaondr as
described in Exanple |6 to pi.ve nultilayer printed wirirlg boards. Properties
of the mytilayer prijnfel 'gn bogd?werebt ted@nd lisgted in Table 6.
15 Adhesi ve strength: 3 8- 19% foOtnote of TablTe| 2) Linge definition
20 of. inner 1ayer cor S See footlnote off Table 2.
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Shel f lifer: See Exanple 1. Resistance to HC aqueous
sol ution: See Exanples 7 to 11. '3 W§é4 The process of Exanple 13
was repeated except that treatnent t ' ting solution B (1% aqueous
HCl solution) at 20-[err] for 30 seconds was inserted after the treatnent
w t ALghe nodified fundanental bath conposition (As). Properties of the
produced multilayer printed wiring boards were tested and are listed in
Table 6. 40 46 50 55 17 EP 0 170 414 Bl [ERR] 18 EP O 170 414 Bl
[ ERR] 40 46Gexafipld 93 EP O 170 414 Bl :
: 5
Inner layer circuits were formed on copper clad laminates (two-sided boards) wherein an spoxy resin
was used fo give printed wiring boards, which were treated as follows:
The printed wiring boards were subjected to degreasing, roughening with aqueous ammonium persui-
phate solution, rinsing with water, immersion in a freating solution obtained by adding 15 mgfiter of
10 xanthopterin, 2-aminopyrimidine-hydrochioride or nitroguanidine to the fundamental bath composition (As)
used in Example 12 at 70" C for 5 minutes, rinsing with water, and drying at 100° G for 30 minutes. The
resulting printed circuit board was subjected to pressing with heating in the same manner as described in
Example 6 to give multilayer printed wiring boards.
Properties of the multilayer printed wiring boards were tested and fisted in Table 6.
16

Adhesive strength: JIS-C6481 (see footnote of

| - Table 2)
~ y - Line definition
| of inner layer _
conductors: See footnote of Table 2.
Shelf life: See Exanmple 1.
% Resistance to HC1

agueous solution: See Examples 7 to 1l.

30

Example _1_5

The process of Example 13 was repeated except that treatment with a treating solution B (1% aqueous
HCI solution) at 20-25" C for 30 ‘seconds was inserted after the treatment with the modified fundamental
bath composition (As). _

Properties of the produced multilayer printed wiring boards were tested and are listed in Table 6.

40

&0

55
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5 Caimw1. A process conprising treating a copper conductor surface with
a liquid conposition conprising (lI) copper ions, a conplexing agent for
copper ions, a reduction.agent for cEBP@7O4HhBY a pH adj usting agent, water

~and 10 (I'1) at least one nitrogen-containing organic conpound
selected from?2 " i Gpefefr B F S-S ettt pyri dyl
1, 10 phenant hr oll i ne,. i ghgnyl -4, 14 Rapt hpol ifng;

»®
bnyv] - 1.410- bhenant hrol.ife
-5, 6-di Bhanyl - 1,2,4-fritazi ne;
nmePhyl} Pnj dazol* ne, o
P 4-a opyr i mygli ne o
e 8l’)(:\fr ’ib':. n7nr\}u¥n8m’ ne;
" Q

et
sul phate; 2, 4-

4, 7-di net hyl -1, rolline; 4
di sul phoni ¢ aci i u sglt; B-éZ-W
[err]-dipyridyl | @yarji B G %en;
8- azaguani ne; xan@ th¢pPIETTI); o ang noi!
hydrochloride; 2-@m nd_pari ai
acriflavine hydjoghl ofi de; F-eni noglH
6- ani no- 2- phenyl 'a-,_quiLm“‘i a¥: 11 i
2- am nopywi m di gr-ﬁ yri @ dijn®
.di am no- 6- hydro i X XV-6- _
4, 6-di hydr oxypygi m di ne; ni tiroguani di ne; [1- hydroxy 1H penzotri azolg
nmonohydr at e; 2- lhydr oxybenzi ifi dazol e and 2} am no-3- hydf oxypyri & ne] f or mi ng
~an el ectrol ess ¢opper deposijtqyondl ayer havgng+n aver ap _ bspr pti on
20 : ¥ate of 0.5 or nor¢g; sziﬁ' eflig rgob%ooéto 8)%32% copverted

3! ep

to values so as|to meet the |watpBEB@E h it ergiTE Bistr ﬁ‘é@ srnlight
and bonding a résin@o the ¢l@d doPds copffel H&fsiti prfh Bayeas w 2. | A
pr.ocess accordi ig tgcl aimile &r i%vlth gﬁcg r'og_gs Cdbpef gigt)gls tion

| ay&r has_an avérag& 25 SR ¢ fu&f wr Tmm.us-s--_&AMp'ocess
according®to cldim B or claijngd %P thd PiYE 8 TonpBid CanBBnpri ses
from1 to 500 ny/| @& the nijt BoHEns @Mt ai D8 Hrodftc EFBoBrE."Boi 4. A
process accordifg t@ any one if“ﬁhs(%ﬂec Y H 0B, M%(g‘r;fglg el
conprises treatilng the el ectjr&l ewss er Acsi san | fpyeH iAW e | | east’
one of angonia Water, an agqygeous sol ution containing alreduci ng aggnt and
an-acid solutiofg prror 1o pandijng a rgsinf tojth ayer}t 5. A procegs

[
e
according to sny one of clwijme {1 t® 4 vgi R ur%
‘further resingayersyio 3£ 5 f

gddl mgfile t|HAni Bh¢ r Bk

of one or nor@ i yer. A prpcess

_ et g 9 ayerd P!
accordingeto &y DB LIGiIng L tH 5 [wWier § t e d conffositipn
conprises at le3 '%n-e::nutcc nf coxXt ai ran Fgo gag c :gg*mound rgel ected from
xant hopt eri n; 24am d"p?'r'T'rﬁ’c h deé: 2- am nepvrimdine

[
I
erhgnprl S bond} ng
d pat ¢l to @i ve ajlam nate
inl Ba
@

e] hydr od

hydr obroni de; 6{hydgyaxy-2, 4,{5-ty i am ngpyr m {li ne su| phat e;
.2,-4-di am no- 6- h)drc_%-g‘ ypyri m dijne pnd{ni trogpanijdi ne. 7. A process
accordi ng®to any one B cl ai ne fl te@ 5iwlefe . tive |} quid confositien
-conprises at |edst ,g)rﬂe}itrcg,amco,qt ai|niinp~hét erpcyblH ¢ conpeund s¢l ect ed
friom2,4,6-tris(2- @ &)-d-tr]jazine;] [efr}{ tripyfidyl;
1, T0- phenant hrolline.. 4-7-di ghenil -1 _10-pn he.
4-7-di net gyl - 1, 30- pbéanant hrdline; 4-7-
; = ] Q
g ' g | g
o glti1o —Alg]lvo -l
<N Al-n gld]l-n o
B M HT o |l u]uo -
(e} Q] > g|lof o> -]
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45

.3-(2-pyridyl)-5,6-di phenyl -1} 2, 4-trji :
Pht hal ocyani ne Green and 2, 4-di net h%/lfllaﬁnggg}%

any_one of clains 1 to 5 wherein the |iqui

g

co

di phenyl - 1, 10- phenant hr ol i ne di sul phdni c acid disodiumsalt;

, [err]-dipyridyl;
8. A process according to
| east

rl

aposition conprises at

oneigrgani ¢ conpound sel ected from 8-azagu
5-am noi ndazol e; 2-am nopyrim dine Hy- 50

Bni N

e;. Xantjhopterin;
d?ochl

*2-am nopyrim di ne hydrobr om de—benzogtan

5-am no-1H tetrazol e; 6-am no-2-pheaayl -4-
2~am no- §, 8- di hydr oxypuri ne; ! e
2,4,5-triam nopyrimdine sul phate; 2$44-di a
2- am no- 4- hydr oxy- 6-nmet hyl - p e

Ii '
ui n

—acrTf{ avi ne hydrochl ori de;

opi nol ;

ni't roguani di ne; 1-hydroxy-1 H benzot®i azol p e, 2-

hydr oxybenzi m dazol e and 2-anmmo-3-Tydr oxypyrI gyne. 95 Revendi cations 20
*C L # S* 1. Un procede conprenant lejtraitenmenty d' une surface de
conducteur en cuivre avec une -ecenpostttomritorn renant: (I) des. ions
cuivre. un agent conplexant des ions cupvr e;g un aggnt] reducteur des ions
cuivre, un agent d'ajustenent du ' de;b PeauHet 4_5% (I'l') au noins un
conposd organi que azote, cholsi padbng '22114 63%3@(3- yridyl)-s-triazine,
a,a'.a"-"®tripyfidyle, 1,10-phenantgrdldne {85 3a~

4, 7-di phényl - 1, 10- phi nant hrol i ne,, R s § k! M. g- gh~nant hrol i ne, sol

di sodi que d' aci de 4. 7-di phenyl - 131% 2 @ant Ig_gl-iil Qdijsul f oni que,
3-(Z-pyrldyl)-5, 6-di phenyl -1, 2, 4g wr mz'f*ne gamaﬁuiﬂ"p ridyle, vert de

phtal ocygni ne, 2, 4-dinethyl-im d8zgdI2ged 8 &P RBEEng, xant hopt dri ne,

5-ami noi ndazol e, chlorhydrate de'azggn pgpyrmgln,eg romhydrate de _
‘2-am nopyrimdine, benzogua- 10 ¢ ¢ & saanm hay echigemhydrate d' acrifl avi ne,
5-anmino-i 1Htetrazol e, 6-argno- 25;55631)5 - q% ‘5Q'§ IqEn | ,} 2-am no- 6, 8-

di hydr oxypurine, 2-ani nopyrj,ni di ¢ B Rat p <& @ & E

6- hydroxy- 2,4, 5-trl am nopyrgmdine, 2. 4-difl =8 dr oxypyri m di ne,

2- am no- 4- hydr oxy- 6- met hyl gyr | ml di ne, 4, 6-di hydr oxypylri m di ne,

ni t roguani di ne, nonohydrate de 1 - h)féir oxy-|L H benzotr| azol e,

_2- hydr oxybonzi m dazol e et 22ani no- 3-@ydroxypyridine, §a formation d'une
couche de depot chi m que deacuivre ant up taux noyegn d' absorption de |a
15 - 3o umlbre de 0.5 ou gl us pourgune | pm brg de 0O A 800 nm convertle
a des valeurs pernettant deSretrouvgf la dlstriution d intensit6 de la
| um ere solaire en fonction d _ Ld' onde —et4 | a |iaison d une
resine & | a couche de dep8t chim que de cu] vre.
35 ™ O.
- -l
40
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2. Procede solon |la revendication 1, dans Iéquel | a couehe—ele—depe{——

chim que de culvre a un taux 20 d' absor pti on noy
Procede solon |a revendication 1 ouEP® ?7@\ﬂéﬂ(ﬁ1catfon 2 il ! IJJIII llIL
conposi tion I|qU|de conprend 1 i 500 ng/l du conpose org

Prog6d6 selon |'une quel conque des revendi cations precedentes qui conprend'
de pTus un traitement de |a couche de dep8t chim que de culvre avec au
noi ns une sol ution parm de iranmoni aque, une sol ution aqueuse contenant un -
agent_reducteur et une solution acide, avant de lier une resine a la:
‘couche. é Procede sal on | une quel conque des revendl cations 1 a 4, qui
conprend d TJ% la I'iaison d autres couches de resine au netal dont Ia

Surface asty( B85 ofifiing YOURT Eopkll Sh che

. 'K c ng uétbr uhé'ce@nth‘ﬁ'ﬁ’quﬂbo ééﬁlb@él{nﬁmﬁﬁbu S
metalli ques ‘at ﬁf 53 &l&{ aQ.@HEI g %eﬁ e Ionfra%&ﬂﬁo f¥ol ESpP&t ions, a pH
quel conque des gg,ﬁtwagp&d dans Toquel la conposition [iquide
conpr end,35 ﬁa I6EB dﬁ& nittbgeR- LSRR dRfalio BbrRbbancsbREBd R L,3,56-rR@ pYiidyl)-s-razine; a,
xant hopt drl ne, ghlagpBydfR§,e0-stRnadtniilihe) ATsHpheryeH, f@pheﬁﬁhfhfﬂl)éd A Adfnott@i-1,10-phenanth-
2-am nopyrim di Rffe; ohbr - Tl R-dhekstiomey didiphoric tatid ALANDD wli; 32Hbyviely!)-5,6-diphenyl-
2, 4- dl-am no- 6- hy2,481agie/ Ry lud-dipyitylePlafialodydhine (luaen] @ 4-dimethyi-imRaolrdd 6-azaglianine;| xanne
quel conque des tepterngis-amindiiagole] 2amimppydamitine lhgdionbloriden 2-ewinpopwintidinerhytiokromides be-
conpr end 1840 napguanarnines asriflagioshipdrechlivdde riermmyinot 1Heteterzele; 08-@niahdbhenyldaringlinol; 2-
2,4,8-tris-(2-pwuning, B-)clihwimxymma, nRgminepyrireiding; r §-pydrgxy-24riaminopyrimidine  sulphate; 2,4-
1 10- phdnant hr oHiamiso-6iydrox | - Zamtnortiudranrémeshyigyamidine;  4,6-dihydroxypyrimidine;
4.7-di met hyl - 1, moqymmﬂmvg m&-begwiaenl% tswnq!w @ 2fhysoxybgnzimidazole and 2-amino-3-
_ »’Jdl phenyl - 1, Emﬂﬂf‘ﬁ formeing %elgﬁtrglaqs]ccapn %pos tion layer having an average light absorption
3 (2- pyr PRyl ) - 5raR o %ernwefs'zg A-light; o1 300, o 8 "%ﬂ"dd? Y 'aﬂ LS &P 2 oot the
pht al ocyani ne, ¥avwlepgthptensity disirihufiop, piesunlight dgd bend eFm’LFﬁ%“:‘fﬁ%'Ing%Hue

.des revendi cati E?M@' 1 &5, dans lequel la conposition I | qui de conprend au

e ol gy ?:%:Y.ﬁg%?a“' 5 100 1, 956 o BEARMAC G RSBSOS bl v
e

2-am nop 'f’l nzg uanan ne chl orhydrate d acrl- flavine,
g am no-1 H 56t Lseaccg'di Q:B 1 M'z wﬁliergiHl QIhﬁIE' ermposition comprises from 1 to 500 mgA
am no- 6, 8-di SHRYuhd. i ne, fate de

6- hydr oxy- 2, 4, tr| nopyr| m | ne 2, 4- d| am no- 6- hydr oxypyri m di ne,
2-am no- 4, QO A procgk\éderogafdfﬁgfstorrﬁ{yh?{r{epb‘fr 1h81 pldcBing Hlaifivs d vkidtl fuptier PooFriphdetli tiadting the
ni troguani di NeyechiEe BdperdeBosilitn ihydtwith ayast drs-of BrfAGNRi wdtdh,z#n|agueous solution contalning
2- hydr oxybenzidveglaig bebneind an adid sofirtich piwcts Gundig fairebintte the Asyerpr Uche 55 1.
Ver f-ahren zur Behandl ung el ner Kupferleiter-Qoerflache, dadurch
‘gekennzel cheeta prdcBs abcbrdifg aky drvtot slhiman tZ4iskichiatieetomprisys bahiding (urther resin layers to
Kupf eri ongen, ahesudamnpreatzd metalnggive 4 lhrainaté afl ane Kupdre metahieyvers agdl more than one resin layer.
Redukti onsm ttel fUr Kupferlonen, ein 21

W/ 6. A process according to any one of claims 1 to 5 wherein the liquid composition comprises at least one
' o nitrogen-containing organic compound selscted from xanthopterin; 2-aminopyrimidine hydrochloride; 2-

aminopyrimidine hydrobromide; 6-hydroxy-2,4,5-triaminopyrimidine sulphate; 2,4-diamino-6-hydrox-
40 ypytimidine and nitroguanidine.

X

7. A process according to any one of claims 1 to § wherein the liquid composition comprises at least one
nitrogen-containing heterocyclic compound selected from 2,4 B-tris(2-pyridyl)-s-triazine; «, o', a”-
tripyridyl; 1,10-phenanthroline; 4-7-diphenyl-1,10-phenanthroline; 4-7-dimethyl-1 ,10-phenanthroline; 4-7-

45 diphenyl-1,10-phenanthroline disulphonic acid disodium salt; 3-(2-pyridyl)-6,6-diphenyl-1,2,4-triazone; a,

o'-dipyridyl; Phthalocyanine Green and 2,4-dimethylimidazole. .

8. A process according to any one of claims 1 to 5 wherein the liquid composition comprises at least one
organic compound selected from 8-azaguanine; xanthopterin; 5-aminoindazole; 2-aminopyrimidine hy-
50 drochloride; 2-aminopyrimidine hydrobromide; benzoguanamine; acriflavine hydrochloride; 5-amino-1H-
tetrazole; 6-amino-2-phenyl-4-quinolinol; 2-amino-8,8-dihydroxypurine; 2-aminopyrimidine; 6-hydroxy-
2,4.5-tiaminopyrimidine  sulphate;  2,4-diamino-8-hydroxypyrimidine; 2-amino-4-hydroxy-8-methyl-
pyrimidine; 4,8-dihydroxypyrimidine; nitroguanidine; 1-hydroxy-1 H-benzotriazole monohydrate; 2-
hydroxybenzimidazole and 2-amino-3-hydroxypyridine.
65 .o
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*C L MS Mffel zur Einstellung des pH Wrtes, Wasser und (IT)

m ndestens sine Stickstoff enthaltengde I sche Ver bi '
unter ¥2.4,6-Tris-(2- pyridyl)-s-tri g&ion'f%%ggyau- Tri pyr”ﬂﬂnmlumﬂmm"r '
1, 10- Rhenant hrolin, 4, 7-Di phenyl-1,10-phenanthrolin, 47t L w s '«
Di mag byl - 1,40 ' : . o -
4, 711 pheny - et Sl o tsgment e suiace do condicaur, . i a0 190 gt
dyl)-- 5, 6- di pheny deb.iohs 4uilre] @Zigent Bmplexahll ¥ lidrd Yeuivre Pt g%hﬂﬁdiﬁﬂhl“@'s s cuivre, un
2,4-Dinmethylim 1Ql'djudtem8nt A8 88 URMeauléd, Xant hopt erin, 5- Am noi ndazol,
2-Am nopyri m di @y ki GhdieinOEdniboss2orbiRide RiYdts, NohetbiNpakiids, A8 8- slridyRaRARaL. 20 @k,
Acri fl avi nhydr ogipyriayle,01,10phéwhtRkline, H7diphéndZ0l0.phénanthroline, 4,7-diméthyl-1,10-phénanthroline,
-6- Ami No- 2- phenysel disadiqua alatito k,7-diBhé il 1] 10-phdnaictbiing-disattontiuer 8-(2-pyridyl)-5,6-diphényl-1,2,4- -
2- Ami nopyri m di mazirs; dly'diipgridyle 2ot db phtalbayaninepR4-timéihgiimigarolinat 8-azBgudnihd, samihoctérte,
‘Rydr oxypyri m di $ramifieigtiazatep chleriygiciteade\2-gininvpyrimidiney bromhyairate, de 2-aminopyrimidine, benzogua-
4, 6- Di_hytr oxy pyraminied¢hiprhyiaterd'agifavined Bamind-1 H4éBazole, 6-amibly BHpissnyi-iquinolinol, 2-amino-8,8-
'Hbenzot ri azol - diexdeshypdringt 2-aminpgvtimidiog.heulfatd ree cBabdtoxys#5-triaminopyrimidine, 2,4-diamino-6-
'2- Ami no- 3- hy dr ohdeynyRydimigine, e-aminoHiiyeroxyst-méthifipydinidisp.ng6-dihydroxypyrimidine, nitroguanidine,
‘Kupf er abschei dufigesydrate g 1-fdtoxe] Hheanzoirisrdln SdMdrpxybenzigicarple 4t SremineSdwererveyrisinat e
von 0.5 oder nefRromaion d'uje coushridm aendt phimiqys deneuivrs, aygntstayy @oyep @'ahserriar) de la
‘ungewand®l t auf VB de 0.5 81 pfu ROULLNE Ipire R 30 SRO MRt coRertie 2 dog Xplpust PaTRetalile
Sonnenl i cht er f Bfff4enif F%E"b'%'ﬁ'bf’l"ﬁ%f"évﬂ?r I8 "'[;m, © Splpjre, eq fonclion de la, longueys ffande, et la
abgeschi edenen B5PT LPoCPRneRa CRUETS IR FERPT Glimigue dapulyre. \ier £ ahr en nach Anspruch
1, dadurch gekennzei chnet a0 die stronfrei abgeschi gdene Kupferschicht
e e cur gndEn R b Tl B oo PGB Sl il O PR 1§ o

C )

Ver f.ahren nac nspr u uer dadurch gekennzel chnet, daln die flissige

Zusamrensetzu | ' | f )
or gani schensg vg%ﬁ% f&i’&iéﬁi@%@ﬁ?&%ﬁﬁ?gﬁﬁ %’a%%hé %F‘%Lﬁq"g’é'?ﬂ{'/'%?g@ge e gr%
Anspr Uche, dadurch gekennzel chnet, dall zusAtziich die stronfrel
abgeschi gdemne pisbsl 8bIsE MNinG lylieidbhdus Hed) ARSTIRRBNLbrEdEHenkdd S 4UN Bonfréhd @8 lpiusiub rli®ment
Ammoni ak- WAS@€la, cofithdie dépdtichigRile 4o Suvig avediad niding uRe delltoh parmNtd Parimoniaue lide,
und ei ner Sausdutii aguagseVvdiitesbaun’ fgent rédudRuétnale Boltda aclds, Zaeant b tietkine r&irai X fat
behandel t wirdouclie. Verfahren nach ei nemder AnsprUche 1 bis 4, dadurch
‘gekennzel chnet, daR weltere Harzschichten nmit dem Metall, dessen Oberflache
behandel @ \&ur Becédé sselon fehe musleangkendes gevectiidations 1 4 dnquh atmmend del phesrla daison d'autres
mehr er en Met abdushsisidehtsine avnmétaledont lalswfage psirtraitéer peue labterit unestiatifist 2 wnevdu plusic®G
6. Verfahren paehesaSietinyed et plysfipe ceike de réding. 5, dadur ch gekennzel chnet, daP
die fl Ossige Zusammen- setzung m ndestens eine Stickstoff enthaltende
‘Ver bi ndung,® abe elpn I'uaglgue&grﬂqugdwtg\@ng@ﬁqrﬁd&%py lequel la composition liquide comprend

’ 35

au moins un composé organique azoté cholsi parmi xanthoptérine, chlorhydrate de 2-aminopyrimidine,
bromhydrate de 2-aminopyrimidine, sulfate de 6-hydroxy-2,4,5-triaminopyrimidine, 2,4-diamino-8-hy-
droxypyrimidine et nitroguanidine. : '

ot
7. Procédé selon ['une quelcongue des revendications 1 & 5, dans lequel la composition liquide comprend
40 au moins un composé hétérocyclique azoté choisi parmi 2,4,8-tris~(2-pyridyl)-s-triazine, a,a',a"-tripyri-
dyle, 1,10-phénanthroline, 4,7-diphényl-1,10-phénanthroline, 4,7-diméthyl-1,10-phénanthroline, sel diso-
dique d'acide 4,7-diphényl-1,10-phénanthroline-disulfonique, 3-(2-pyridyl)-5,6-diphényl-1,2,4-triazine, «,
o'-dipyridyle, vert de phtalocyanine, 2,4-diméthylimidazole.

. 45 8. Procédé selon I'une quelconque des revendications 1 & 5, dans lequel ia composition liquide comprend
au moins un composé organique choisi parmi 8-azaguanine, xanthoptérine, S-aminoindazole, chlorhy-
drate de 2-aminopyrimidine, bromhydraie de 2-aminopyrimidine, benzoguanamine, chlorhydrate d'acri-
flavine, 5-amino-1H-téfrazole, 6-amino-2-phényl-4-quinolinol, 2-amino-8,8-dihydroxypurine, 2-aminopyri-

_ midine, sulfate de 6-hydroxy-2,4,5-triaminopyrimidine, 2,4-diamino-6-hydroxypyrimidine, 2-amino-4-
50 " hydroxy-8-méthylpyrimidine, 4,6-dihydroxypyrimidine, nitroguanidine, monohydrate de 1-hydroxy-1H-
benzotriazole, 2-hydroxybenzimidazole et 2-amino-3-hydroxypyridine.
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1. Verfahren zur Behandiung einer Kupferleiter-Oberfléiche, dadurch gekennzeichnet, daB mit einer
fltissigen Zusammensetzung, die :
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21



* 2- Ami nopyYi mi di n-hydrochl orid, 2-Am nopyrim din- hydr obr-omi—; —_—
6- Hydy Oxy- 2, 4, 5-triam nopyri nmidi nsul fat, 2, 4- Di am no- 6- ro rimdin und
Ni troguanidin, enthlit. 36 7. Ver f aRP&N7043 Bdi nem derJ mlll 3[' Iuﬂl

- dadurch gekennzei chnet, dall die fliUssige Zusamen- EI ne

Stiekst of f ent hal tende het er ocycl i sche Verb| ndung, ausgewAhl t unt er
2,4,6-Tris- (2- }9 Plzg Staé’”"tgrdP% - e’te: g Vassarpn AR Shit untor 2,4,6-Trie-(2
| . in =] n ng, ew unter = 1 1IS=(2~
1, 10- Phenant hr o\ H _ ? W,«,My ﬂtﬁ J}%ﬁﬁ'ﬁfﬁr 8m Ausge

‘. hrolin, ~ 4,7-Diphenyl-1,10-phenanthrolin, 47-

? g‘e JI[:)Ih)pl)lheﬁyllo Pgi rolw &7 I11 hena throlm-dlsulfonséi re-di ﬁa'fbl Aja. )
ny tnazm, a,rx
40 5, %6- di ph - 2. hl rI
523 4dD|dnEtEyllrkn a §ua é Iviny %ﬁl RInQ ﬁ r(aaope%] o--
adurch gekep roxy ﬁ'GQ-R/d Hﬁ@mﬁﬁmlnéﬁhﬂt’ﬂgﬂf&‘ @ﬂ@ﬁﬁ\ﬁ@-@-

ei ne or gani scheh d@ri aaumwr%ﬂmmmmgu*an -
Ami noi ndgzol , .qny,g,{zamgyonht)ﬁ ﬁya gquy Ait0P yiridl inB-3iny @ Pyriam) eht-
“Benzoguanani n, raUdcﬁQ’Bﬁﬂds@éhh:hﬂﬁ& Siner urbREchimtitheiLickthbserpévhsrate von

6- Ani no- 2- thHYb 54d€rhhelﬂpbdtda rwen?duﬁgrbuﬁbs-l.ﬁ;hﬁvdi 5000kis0B0P P Untl um@ewandelt auf Werte, £0
Ami nopyr i m di n, ddp- diy WehlangsndnténsititsverBiluag Ry Beninelilicta whdiifivird, geblldet wird und ein Harz
"2, 4- Dl am no- 6- hh‘rﬂﬁéﬁ@ﬁwﬁi Bbg@échisdsRenKipRopschicht yrbtindenywiE: met hy| pyri ni di n,
4, 6-Di hygy oxypyr| m din, N troguanidin, 1-Hydroxy-1 H benzotrlazol -nonoh-
ydrat, 2- Hyzir awydhesnziach Atagrodh Lidatiu@h Arkenozedchingtl dapdjepstiomiiei abgesehidderist Kupfggchipht
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3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, dag die fllissige Zusammensetzung von
20 1 bis 500 mg/ der Stickstoff enthaltenden organischen Verbindung enth&lt.

4. Verfahren nach einem der vorhergehenden Anspriiche, dadurch gekennzelchnet, daB zusétzlich die
stromfrel abgeschiedene Kupferschicht mit mindestens einer Losung aus der Gruppe Ammoniak-
Wasser, einer wiBrigen L8sung, die ein Reduktionsmittel enthélt, und einer Sdure-Lésung vor dem

25 Varbinden des Harzes mit der Schicht behandeit wird.

B. Verfahren nach sinem der Anspriiche 1 bis 4, dadurch gekennzelchnet, da8 weltere Harzschichten mit
dem Metall, dessen Oberfldche behandelt wurde, verbunden werden, so daB ein Laminat aus einer oder
mehreren Metallschichten und mehr ais einer Harzschicht erhalten wird.

30 :
. 8. Verfahren nach einem der Anspriiche 1 bis 5, dadurch gekennzeichnet, das die fillssige Zusammen-
setzung mindestens eine Stickstoff enthaltende Verbindung, ausgewéhit aus der Gruppe Xanthopterin,
2-Aminopyrimidin-hydrochlorid, 2-Aminopyrimidin-hydrobromid, 8-Hydroxy-2,4,5-triaminopyrimidinsuifat,
2,4-Diamino-8-hydroxypyrimidin und Nitroguanidin, enthlt.
35
S 7. Verfahren nach einem der Ansprliche 1 bis 5, dadurch gekennzeichnet, daB die filissige Zusammen-
B setzungmindestens eine Stickstoff enthaltende heterocyclische Verbindung, ausgew&hit unter 2,4, 8-Tris-
(2-pyridyl)-s-triazin, a.a’,a"-Tripyridyl, 1,10-Phenanthrolin, 4,7-Diphenyl-1 ,10-phenanthrolin, 4,7-
Dimethyl-1,10-phenanthrolin, 4,7-Diphenyi-1,10-phenanthrolin-disulfonséure-dinatriumsalz, 3-(2-Pyridyl)-
40 5,8-diphenyl-1,2,4-triazon, a,o'-Dipyridyl, Phthalocyaningriin und 2,4-Dimethylimidazol, enthalt.

8. Verfahren nach einem der Ansprliche 1 bis 5, dadurch gekennzeichnet, daB die flissige Zusammen-
setzung mindestens eine organische Verbindung, ausgewihit unter 8-Azaguanin, Xanthopterin, 5-
Aminoindazol, 2-Aminopyrimidinhydrochlorid, 2-Aminopyrimidin-hydrobromid, Benzoguanamin, Acrifla-

45 vinhydrochlorid, 5-Amino-1H-tetrazol, 6-Amino-2-phenyl-4-chinolinol, 2-Amino-6,8-dihydroxypurin, 2-
Aminopyrimidin, 6-Hydroxy-2,4,5-trlaminopyrimidinsulfat, 2,4-Diamino-8-hydroxypyrimidin, 2-Amino-4-
hydroxy-8-methylpyrimidin, 4,6-Dihydroxypyrimidin, Nitroguanidin, 1-Hydroxy-1H-benzotriazol-monch-
ydrat, 2-Hydroxybenzimidazol und 2-Amino-3-hydroxypyridin, enthélt.
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