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PROCESS FOR THE CORROSI ON PROTECTI ON ' OF COPPER OR
COPPER ALWO9§20295 The present invention rel ates tBCWGRI&s: f or

5 the corrosion protection of copper or copper alloys and, in
particular, to a process for the corresilon protection of copper or
copper alloys to provide thermal and hum dity protection.

Preflux coatings are used to protect both rigid 10 and flexible printed -
circuit boards (PCBs). Various preflux coatings have been descri bed
in the prior art. |n|t|aIIy, benzotrlazoles mere used as preflux

coati ng AN ASEN i OR THE! KCORROSITONC | Djes N

treatments are based upon i or..1 ' ol es

EP- A- 0364132 di scl osed a prg3%gé&#§$3¥ﬁ%Lg¥%¥£§§égﬂkﬂgftreatnent of copper
usi ng an aqueous sol ution conprising a conpound capabl e of generating
copper or zin an_i azol e i.ng C[err al k roup 20
at the 2-position tﬁéreg%esggt lnvghgl@ﬁ ﬁegﬁ%§§8 oﬂlsar §?stﬁgrgse as a
preflux 5 thetcngroblanbpmnmEtﬂabnlefccmppemdohauagpen1aﬂﬂqﬂs

group of at Ieash .carhbon at % the_2-positi her eof and an
organi ¢ aci d. 58d, " in par}ﬁcR 6600 ?58 BES F3§e§°fh§hﬁ%§Q£fgfﬁﬂ%ﬁlux

treat nent agenprofteciriionu®f2 coppetrybal kppper alloyisena mirdavdaees, such as

2- (p-chl or obenzyl enzim dazo None of the prior art
pref | ux coat|néée%gﬁlbgngogum196ﬁ¥lEEPEBCF6°86 entirely satisfactory
because |inited Preiflexnebatidgsr atenudiedy tpr pretidoy) bath giivdd by these
syst ens.

10 and flexible printed circuit boards (PCBs). Various
preflux coatings have been described in the prior art.
Initially, benzotriazoles were used as preflux coating
but at the present time the commercial preflux
treatments are based upon imidazoles or

- 15 benzimidazoles.

EP-A-0364132 disclosed a process for the preflux
treatment of'copper using an aqueous solution
comprising a compound capable of generating copper or
zinc ions and an imidazole having a Cs.,, alkyl group

20 at the 2-position thereof.

EP-A-0428383 discloses. the use as a preflux
coating of a benzimidazole compoﬁnd having.an alkyl
group of at least'3 carbon atoms at the 2-position
thereof and an organic acid.

25 ~ JP-A-06002158 discloses the use as a preflux
treatment agent of various 2-(phenylalkyl)-
benzimidazoles, such as 2-({p-chlorobenzyl)-
benzimidazole. . |

None of the prior art preflux coatings can be

30 considered to be entirely satisfactory because limited
thermal and/or humidity protection are given by these
systems. _'

We have now developed a process for the preflux



‘W have now devel oped a process for the preflux WO 96/ 20295

PCT/ GB95/ 02912 - 2 - treat ment of
copper or WogReeesal | oys, in particular to prot ect ri got/caydnidiexi bl e
copper or copper alloy printed circuit boards, which provi des

| nproved protection and overcones 2t he di sadvantage of ‘the prior 5

art processes. Accordingly, the present invention provides

a process for the corrosion protection of copper or. a copper all oy

whi ch process conprises contacting the surface with an aqueous
solution of at |east one 10 conmpound of the general fornula:

[err] trealteweaitnof: Kop@ew oY m@p@@raﬂdlzyss Nn partlcular to Xis.

N, Yis Nand Z i nd Zis N

here o R sPRORSEEOGTH ARCEIRRIPLE, CORBeR 8% FOFRe) 2 |
al kyl, aryl, apzlikyled kdlregdn, boards, which proviideal dmpiiowled am no,

Egigiffzfgifj,gggknggﬁPePPF &P@5ﬁ°mﬁﬁng§[%&%Lgbgg%ggecgfégg%F&&hgﬁérr] to

Rl err] "i ndependefnt pyotepsesent s -an al kyl , aryl or aral kyl
group. 25 g the defi nltlﬁns of th substi tuent grq gi ven
above, al kyl groups F@FQFQHPY h&PE PFSﬁF? gnygntion provi es -

a process for the corrosion protection of copper or a
copper alloy which process comprises contacting the
surface with an aqueous solution of at least one

10 compound of the general formula: : |

15
wherein X is N, Y is CRand 2 is N, - |
or X is N, Y is N and Z is N or CR,
or X is CR, Y is N and Z is N,
where R is a hydrogen atom or R!, and R! is an

20 . alkyl, aryl, aralkyl, halogen,

trihalomethyl, émino, hetetoeyclic,_NHRﬂ
NR'R?', CN, CO;H, CO.R*, OH. or OR® group, where
each of R* to R® independently represents an
alkyl, aryl or aralkyl group.

25 - In the definitions of the substituent groups
given above, alkyl groups preferably have from 1 to 20
carbon atoms; more preferably 1 to € carbon atoms;
aryl groups are preferably phenyl or naphthyl groups;
aralkyl groups are preferably phenyl or naphthyl

30 groups substituted with one or more alkyl groups

containing 1 to 20 carbon atoms; and heterocylic
" groups are preferably furfuryl, benzotriazolyl,
imidazolyl and benzimidazolyl.



car bon atons, nore preferably 1 to 6 carbon atons; aryl groups are

preferably phenyl or naphthyl groups; aral kyl groups are eferably
phenyl or W$SR0R88 30 groups substituted with one or norRCTAFRAHO2Y2oups
containing 1 to 20 carbon atons; and heterocylic . groups are
preferably furfuryl, benzotriazolyl, = 3 -imidazolyl and benzini dazolyl.
WD 96/ 20295 PCT/ GB95/ 02912

- 3 - The aqueous solution treatnent of the present

invention forns a |ligand coating on the surface of the copper or
copper alloy which protects the copper or per alloy surface during
storage. The |igand T&e a%%%??§959£ubb99|EHP&FW?nEqueHh?oPFﬁéeEErface

mount i ng oin@@wwgaﬁnférﬁgesepngﬁhaceohklh§ 8R! #ReabherateCotCofle
be renoved by a suitable flux and_wetted and has excel | ent

heat resistance“2PREY off FepPRer all %YoWBQﬁKsPEBFFFt§ thg copper or

Particularly pr@&ﬁﬁéﬁdappayogaﬂfaeé Eﬁfmubastoiaae ThES€igAnkhe present
i nvention arethetrlazoe i nes of the ormJIae

[err] 15 O CoFEL %@r%ﬁePaBtbﬁ¥i65hY|ﬁéltedcﬁPoFbﬁuﬁuﬁéaCQ gounting
di chl oropurine,q$- H@ﬁﬁﬁﬁ¥ﬂ9§'ﬂﬁer§oﬂ'§iﬁ8b”99ui§”§o§89rable, i.e.
6- furfuryl am nopuri ne. he conpounds of Formula I'for use |n t he
pr esent be removed by a sultable flux and wetted by solder,

and has excellent heat resistance and long term

storage stability.

10 : Particularly preferred compounds of Formula I for
use in the present invention are the triazole

pyridines of the formulae:

' N, N N,
O N O N'N (111)
(1)
H - - H

and purine, 6-aminopurine, G—Ehloropurine, 2,6~
dichloropurine, 6-methoxypurine, 6-histaminopurine and
6-furfurylaminopurine.

20 ' 'The compounds of Formula I for use in the present
| invention are compounds which all contain four or five
heterocyclic nitrogen atoms. Thus, the triazole-

pyridines have one more nitrogen atom then the benzo-
triazoles and the purines have two more nitrogen atoms
25 then the corresponding benzimidazoles. The triazole
pyridines and the purines generally have higher
melting points than the corresponding benzotriazoles
and benzimidazoles, and it is believed that this is
related to the thermal stability of the complex formed
30 at the copper or copper alloy surface. It is also
believe that the extra nitrogen atoms in the compounds
as compared to the prior art compounds gives rise to a
greater number of sites for bondiﬂg to metal surfaces



I nvention are conpounds which all contain four or five het erocyclic
nitrogen atons. Thus, the triazole- pyri di nes have one nore nitrogen
at om t henWOH$/2p295z 0- triazoles and the purines have PCU/GBISE29M2trogen
atons 25 then the correspondi ng benzi m dazoles. The triazole

pyridines and the purines generally havé hi gher mel ting points than

t he correspondi ng benzotri azol es and benzi m dazoles, and it is
believed that this is related to the thermal stability of the conplex
formed 30 at the copper or copper alloy surface. It is also bel i eve
that the extra nitrogen atons in the conpounds as conpared to the
prior art conp@®fd §33P@e§QHsse toa ~ greater nunber of sites for

bonding to metal SURHACESMPoundsM@RFAMRID (1
PCT/ GB95/ 02912 mpounas (1) pay be used in . .

i ons. admigEuzerp OFndS GONFGRNEs With rﬂge [FOmPOBRdSH :
adm xture, FQe@‘iEhétl ?JerU&etdh‘fo(iO%‘éuﬁ‘ilxs the pro¥ieX g&%ay;m% LQposed for

~use in the pre |'ux "t reafnent. copper or copper oys
Some of tRe coﬁﬁo@ﬁ@@e@fOFbﬁﬁﬁpsr(Pﬂ1&W§ not very - soluble in water

and, accordingly, tggm%oggo%gg anlgBacﬂg °§%%%&ﬁﬁg |q&q A AGILGOL olutlon

using an organic i nor of “or gani ¢ aci s that

can be 10 uséelﬂbﬁethmsWpﬁﬁ§b§@d:néF@@@d&@aﬂYb &&ied compopndc may be aci d,
adi pi ¢ acid, bepgzhly 3pi 1aﬁ'%ﬁh%o%%e§ol%tl n u51ﬁb”%hh é%EnHrOB'On'C aci d,

formc acid, fumaric aci Ic acid, oxalic aci propionic acid,
salicylic ingsganisuesidi.c Egempdes: oft orioenici acidsd t«b)aéf-rrplaas bef 15

0o S07¢  pbeal g RAORLR0g Bl Wkt iR b, app ISP, ¢
wat er acid, adipic acid, benzoic acid, citric acid, 2-

dimethylol propionic acid, formic acid, fumaric acid,

maleic acid, oxalic acid, propionic acid, salicylic

acid, succinic acid or tartaric acid, and examples of

15 inorganic acid include hydrochloric acid, nitric acid,
phosphorlc acid or sulfuric acid.

Even if the compound of Formula (I) is water
soluble, the aqueous coating solution is preferably
buffered.by the addition of ammonia, tetraalkyl-

20 ammonium hydroxide, amines, alkali metal hydroxides,
phosphates or borates in addition to the above acids.
Aqueous solutions of the compound of Formula (I) may
be prepared in the pH range of from 2 to 14.

The aqueous solution of the compound of Formula

25 (I) may be applied to the copper or copper alloy
surface by immersion, spraying or other coating
techniques. _ _

It is also possible to incorporate into the
aqueous solution one or more titanium; vanadium,

30 chromium, manganese, iron, cobalt, nickel, copper or
zinc compounds in an amount of from 0.01 to 10% by
weight based on the weight of the compound of Formula
(I). These salts either accelerate the rate of



§o|ub|e, t he agqueous coating solution is preferably buffered by the

addition of ammoni a, tetraal kyl - 20 anmoni um hydr oxi de, am nes, al kal
net al  hy driyegs bgls9s phosphat es or borates in addition tgci/8Besa20i4e

aci ds. Aqueous sol utions of the conpound of “Formula (1) may be
prepared in the pHrange of from2 to 145 - . The aqueous sol ution
of the conmpound of Fornula 25 (1) may be applied to the copper or copper
al | oy surface by imersion, spraying or other coating

t echni ques. It is also possible to incorporate into the

aqueous solution one or nore titanium vanadium 30 chrom um nanganese,

iron, cobalt, ntcexeingcapggoroimprove thectheppalnadsdi humbdatpunt of from
0.01 to 10% by . . weight _based on_the weight, of the co und_of, Formul a
(). These salTeoiStRBreaREerRrapantins o EopFnermorsy RIRRET; a8

PCT/ GB95/ 02912 zinc will form their respective-métal-ligand coatfiingg and/ or
| nprove the thernn%hand hunidlt% resi stance of the coating. -
Furthernore, ni¥ketPandCPPeT SPREAGRr| form their respective metal -1igand

coatings 5- - on theceppeerconpdéands which may Beppsedcinpduddscebpeh may

“be used include copper etate, .brom des hl ori,des, . hydr oxi de,
nitrate, 2CSPRES . prondfies enPERdrs s ohvitnalagn, nitkakSy, used
iEcIUﬁe ni ckel ?f@%ph&teb?ﬁnhdﬁfac?gorNﬂekel cgmbagndﬁidnichihaytge_ ' ud
pnhosp ate or su al e, I1.st zipc.,. conpounds, I C . Qe use I NCl ude
e et e, utddPinelhel nftRR1 sacetAbEr  BEORLAL, conToF iflRar o,

nitrate, oxide hpdfdbri®e, PHOEPAGES, pRokpBYtat 8rosulfate} akhalatezinc

Preferred. conditions for treating the copper o
lg compoungs wﬁfch mgy be usgg inciude zinc acetate,

benzoate, bromide, chloride, citrate, formate,
nitrate, oxide, oxalate, phbsphate, salicylate or.
_ tartarate. |
Preferred conditions for treating the copper or
15 copper alloy are to maintain the aqueocus solution of
the compound of Formula (I) at a temperature of from
20 to 60°C and allow the solution to contact the
surface to be treated for a period of from 1 second to
5 minutes, preferably from 30 seconds to 2 minutes.
20 The process of the present invention may be used
to protect the surface of any copper or copper alloy
article. It is, however, particularly valuable for
the treatment of both rigid and flexible printed
circuit boards. |
25 . The present invention thus includes within its
scope a rigid or flexible printed circuit board which
has been coated by the process of the invention.
The present invention will be further described
with reference to the non-limiting Examples.
30 The general procedures used throughout the
Examples are detailed below.



15 copper alloy are to nmaintain the aqueous sol ution of t he

- conmpound of Fornmula (1) at a tenperature of from 20 to 60[err]C and
al | ow t hewo©®620298n t 0 contact the surface to be treapetigBosiom®iperi od
of from1 second to 5 mnutes, preferably from 30 seconds to 2

m nutes. 20 The process of the gresent invention may be used

to protect the surface of any copper or copper alloy article. It is,
however, particularly valuable for the treatnment of both rigid and
flexible printed circuit boards. 25 The present invention

t hus i ncludes wthin: |ts . scope arigidor flexible printed circuit
board which 1. gebk dpPapaketpencess of the invention.

The present i nvention mnll be further descrlbed with reference to the
non-limting Exanples. 30" The general procedures used throughout

t he Exanpl es @éppéet dbh e /

e 895/ 02615" Bp sénbe(e¥pper lam¥K%€@5ﬁ$E¥%h with 20 Copper

- Coupon Prepar dt+@Fons of C°Pper)Cﬂ%ﬁ%rd%%ﬁﬁéﬁgd(%b%$e¥s¢3#99¥&e plated with
20 1 Cr O4BcOhoLOPRET JtREE WEEK CBREUEY 1 BwisPPEO io® at Adwhol and
etched with the foll ow ng solutlon at room tenperature for 2 m nutes:
Pot assi um perbSHPRFRSEF¢ of@r 2 mingtess w/ w Copper sul fate
0.5%ww 10 - Sul furic-acid 0.5% w w

Dei oni sed wat er bal ance :
Potassium peroxymonosulfate 6.0% w/w

Copper sulfate : : . 0.5% w/w
10 Sulfuric acid . 0.5% w/w ' ‘
Deionised water : balance

The etched coupons were then rinsed withetap
water, then with sulfuric acid and then with tap water
15 again. The samples were then rinsed with isopropyl
alcohol and dried in warm air.

2. Coating Seolution

20 Coating solutions were made up by dissolving or
forming a suspension of the ligand (0.5%) in water
(99.5%) .  The pH of the solution was then adjusted to
2.5 with glacial acetic acid. The pH was then
adjusted to various pHs, up to pH 11, with sodium

25 hydroxide (20% w/w).

Etched copper coupons were coated for 2 minutes
with the coating solution at 40°C. After removal from
the coating solution, samples were rinsed with
deionised water, and warm air dried. _

30 The presence of a coating was inferred by either
dewetting effects occurring as the'sample was removed
from the coating'solution and rinsed, or by carrying
out a silver spot test. The coupons were left to age



The etched coupons were then rinsed with tap water, then with
sulfuric acid and then with tap water 15 again. The sanples were then
rinsed w tvho bsog2eopy | al cohol and dried in warm air. pCT/GB95/03912
Coating Sol ution 20 Coating solutions were made up by dissol ving
or form ng a suspension of the ligand (0.5% -i'n water (99.5%.
The pH of the solution was then adjusted to ' 2.5 with glacial acetic
acid. The pH was then - adjusted to various pHs, up to pH 11, with
sodi um 25 hydr oxi de (20% w w) . : Et ched copper coupons were
coated for 2 m nutes with the coating solution at 40[err]C. After
renmoval from for the a8ahi befeekuthehyingnphesheatetireagmenyi th

dei oni sed water, apnd warmai dried. 30 , The esenc a coating
was inferred bytgﬁgﬁgﬁ' an BH@%EEgVnBQQFPEéP§aGCEﬁﬁgtﬂﬁng %Fﬁglggnple was
renoved fron1the coating solution and rinsed, or by carrying

out a silver gt test. The coupons were |eft to age WO 96/ 20295
PCT/ GB95/ 02912 Heat Tregfment Tesk pefore carrying out heat treatment
testing, agd hum dity agei ng/ heat treatnent testing. 3. Heat

Treat mnent Test )
: Coated copper coupons were heated in an oven at

220°C. The samples were removed 10 seconds after
their temperature had reached 200°C. The samples were
passed through five such cycles. The heat tarnish

-10 resistance was assessed relative to bare copper. The
coatings were rated as:

. POOR - coated samples tarnished more
readily than bare copper
15 SATISFACTORY - tarnishing comparable with bare
copper
GOOD - improved tarnish re51stance over

bare copper.
20 4. Humiditvy ageing/heat treatment test

Coated copper coupons of copper clad laminate
were stored at 40°C/95% RH for 72 hours in a humidity
cabinet. The humidity tarnish resistance was assessed

25 relative to bare copper. The coatings were rated as:

POOR, SATISFACTORY OR GOOD as discussed above.

The humidity aged coated coupons of copper clad
30 - laminate were then heated in an oven at 220°C. The
samples were removed 10 seconds after their
temperature had reached 200°C. The samples were
passed through five such cycles.  Heat tarnish



5 Coat ed copper coupons were heated in an oven at

220[ err] C. The sanples were renoved 10 seconds after _ their

t enper at U@ okdshes €ached 200[err] C.  The sanples were gﬂ, ough
five such cycles. The heat tarnish 10 - resistance was assesse relative
to bare copper. The coatings weme_rated as:

- coated sanples tarnished nore _ readl I y than
bare copper 15 SATI SFACTORY - tarnishing conparable with bare
copper ' GooD - inproved tarnish resistance over

bare copper. 20 4. Humi di ty agei ng/ heat treatnent test

Coat ed  coppelre&q'stamt e wadd Rid¥esEedd ﬂeqrat&aiee to bare\RidppHrol ety
40[err] G/ 95% RH for 72 hours in a humdity cabinet. The humdity

tarni sh resi sCAREANGSs ks Fadedps: reI ative to bare copper. The
coatings were rated as: POOR, SATI SFACTORY OR GOOD as

di scussed above. The hum dity aged coat ed_coupons of copper
clad 30 | afORRy e SAELS FAGIPRYe AR OO0 a8 Srssussesb@bovig-C.  The

sanpl es were renoved 10 seconds after their tenperature had reached
200[err] C. The sanples were passed through five such cycles. Heat
tarni sh 5w oScidegability :

PCT/ GB95/ 02912

The solderability of samples was tested using a
solder dip test, using Alpha NR300F flux.
10 '

EXAMPLE 1
The compound of the formula:

15 "H

20 ' . namely 1H-1,2,3-triazolo[4, 5-c]pyridine
was tested as detailed above and the following results
were obtained as detailed in Table 1 below:
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[err] © \AD 96/ 20295

PCT/ GB95/ 02912 : - 10 -
EXAVPLE 3vo0 96720295 The conpound of the formul a: 5 PCT/GB95/02912
[err] 10 nanely 1H 1,2, 3-tri azol o[ 4, 5-b] pyri di ne
was tested as detail ed above and the fd@dowi ng results wer e obtai ned
as detailed in Table 2 bel ow . TABLE 2 15
TEST PROCEDURE pH Range of Coating Sol ution
pH3 pH4 pH7 pHL11

EXAMPLE 2

The compound of the formula:

5 !
)V
¥ 10
N
10 namely lH-l,2,3-triazglo[4,5-b]pyfidine

was tested as detailed above and the fdllowing results
were obtained as detailed in Table 2 below:

_EAELE_Z
15
TEST PROCEDURE pH Raﬁge of Coating Solution
pH3 pH4 pH7 pH11
1. Heat treatment gooed |good |good good
2. Solderability | good good | good good
20
EXAMPLE 3

_Purine was testéd as detailed above and the
following results were obtained as detailed in Table 3
25 below:

30



1. Heat treatnent good good good good 2.

Sol derability good good good good 20
EXAVPLE 3 W0 96/20295 - Purine was tested as detail ed above poUGBYS02912
following results were obtained as detailed in Table 3 25 bel ow:
30 WO 96/ 20295 - 11 - o ' :
PCT/ GB95/ 02912 . - 11 -
TABLE 3 Test . pH Range of Coating Sol ution
Procedure 5 pH2. 5 pH4.5 pH6 pH3 pH9 pHL10
pH10.5 1. Heat sati s- good . good good good good good
TABLE
Test _. PH Range of Coating-SQIution l_
Procedure
5 pR2.5 pH4.5 | pH6 | pH8 | pH9 | pH10 | PH10.5
. 1l.Heat satis- good good { good | goed | good ]| good
treatment factory
2.Soldera- good good good | good | good | good | good
bility N
10 3.Humidity goocd | good good | good | good | good | good
test :
4.Heat good good good | good | goed | good | good
treatment
of (3)
15 S.Soldera- good good good | good | good | good | good
bility of '
(4)
EXAMPLE 4
20

G-Aminopurine'was tested as detailed above and
the following results were obtained as detailed in
Table 4 below:

25 TABLE 4
Test PH Range of Coating Solution
Procedure '
pH2.5 pH3.5 pH4 pHS pH6 | pHS pPH11
30 | 1.Heat satis- satis- good § good | good | good | good

treatment | factory | factory

2.Scldera- | satis- good good | good | good | good | good

bility factory




~treatnment factory 2. Sol der a- good good good good

good good good bility 10 3.Hum dity good good good
good gooWO 23825 good t est 4. Heat g PCU/GBYS/OPAPd
good good good good good t reat ment of (3) 15

5. Sol der a- good good good gootl 1200d good good bility of
(4) - ' _ EXAMPLE 4 20

6- Am nopurine was tested as detail ed above and the follow ng results
were obtained as detailed in Tabl e 4 bel ow 25

TABLE 4 Test pH Range of Coating Sol ution
Procedure pH2. 5 pH3. 5 EXAMPRE S5pH5 pH6 pH8  pHLl 30

1. Heat satis- satis- good good good good good t r eat ment
factory factory 2.Sol dera- sati s- good good good good
good good brChilpropurfiaet ey tested as detailed above and

the following results were obtained as detailed in
5  Table 5 below:

IABLE §
Test - PH Range of Coating Solution _
10 Procedure | ‘
~ |pH2.5 | pH4.5 pHS pH11
1.Heat | insol | satis- 'satis—. pobr
treatment . factory/ | factory/
good good
2.Soldera- . satis- satis- poor
15 bility | factory/ |factory/
good good -
EXAMPLE 6

2,6-Dichloropurine was tested as detailed above
20 and the following results were obtained as detailed in
Table 6 below:



WD 96/ 20295 PCT/ GB95/ 02912

- 12 - EXAMPLE 5
G- Chl or opuydBg20%96 tested as detail ed above and the fpbtrRpbdghofL£sul ts
were obtained as detailed in 5 Tabl e 5 bel ow
TABLE 5 Test pH_Rapge of Coating Solution 10
Procedure pH2.5 pH4.5 pH8 pH11
1. Heat i nsol satis- sati.s- poor t reat nent
factory/ factory/ good good
2. Sol der a- sati s- satis- poor 15 bility
factory/ factory/ TABLE 6 good good
EXAMPLE 6 - 2,6-Dichloropurine was tested as detail ed above
Test pH Range of Coating Solution |
Procedure
5 ' pH2.5 | pH4.5 pH7 pH11l.
1.Heat insol | satis- satis- satis-
treatment factory/ | factory/ | factory/
good | good good
2.50ldera- _ satis- satis- good
bility factory/ | factory/
good - | good
10
E PLE 7
A coating solution was made up by dissolving or
forming a suspension of purine (0.5%) in water
15 (99.5%). The pH of the solution was then adjusted to
2.5 with formic acid and readjusted to the required pH
with ammonia solution.
The solution was tested according to the general
procedure as detailed above and the following results
20 '

were obtained.



20 and the followng results were obtained as detailed in Table 6

bel ow: WD 96/ 20295 PCT/ GB95/ 02912
- 13 - WO 96/20295 . TABLE 6 TERIT/IGBY5/02912 pH
Range of Coating Sol ution Procedure 5 pH2.5 pH4. 5
pH7 pH11 1. Heat I nsol4 sati s- sati s- sati s-
treat nent factory/ factory/ factory/ '
good good good 2. Sol der a- sati s- sati s-
good bility factory/ factory/ good good 10
EXAMPLE 7 . A coating solution was nmade up by dissol ving or
form ng a suspg¢rgiggn of purine (QpPRunl 2bats (99.5%9. The pH of
t he sol ution s then adj ust4d tg’ ' nb%2£§tmﬁ?h Pgrnic acid and readjusted
to the required BRACEDURE wi t) anmoni a Sollution. The sol ution was
tested accordipg to the geneqal -Tocegurq as qgeratrjed above and the
foll owi ng results - ' pH7 PH PHS

1. Heat good good good

treatment ' '

5 2. Soldera- good good | good

bility

3. Humidity good good good

test ' _ | ‘

4. Heat good good godd

10 treatment of

(3)

5. Soldera- good - good good

bility of

(4)

15
EXAMPLE 8

A coating solution‘was made up by dissolving or
forming a'suspénsion of 6-methoxypurine (0.5%) in
20 water (99.5%). The pH of the solution was then
adjusted to 2.5 with formic acid and readjusted to the
required pH with ammonia solution.
‘The solution was then tested according to the
genéral procedure as detailed above and the following
25 results were obtained.

¥



20  were obt ai ned. VO 96/ 20295

PCT/ GB95/ 02912 - 14 - o TEST
pH Range oWVO&§2§29% ¢ PROCEDURE Sol ution  PCT/GB95/02912
pH7 pH3 pH9 1. Heat good good good
t reat ment 5 2. Sol der a- good - 1lgood good bility
3. Humdity good good good t est 4. Heat good
good good 10 treat ment of (3) 5. Sol dera- good
good good bility of (4 ) 15 3 _ _
EXAMPLE 8 A coating solution was pade up by dissolving or
formng a suspgnggem of 6'”EthBXyﬁﬂrkﬁﬁgéoo§9Eo£Eing :
PROCEDURE Solution
pHS8 pH8.5 pﬁQ
1. Heat | good good 'good
treatment _ '
5 2. Soldera- - good good good
bility
3. Humidity good gbod good
test _
4. Heat - good good good
10 treatment of '
(3)
5. Soldera- good good good
bility of (4)

15 _ EXAMPLE

A coating Solution was made up by dissolving 6-
histaminopurine (0.5%) in water (99.5%). The pH of
the solution was then adjusted to 2.5 with formic acid

20 and readjusted to the required pH with ammonia
solution.

The solution was then tested according to the
general procedure as above and the following results -

were obtained.
25
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‘hi st ami nopurine (0.5% in water (99.59@. The pH of t he sol ution was

then adjusted to 2.5 with formc-acid 20 ° and readjusted to the required
pH W t h awiguianes "sol ution. The sol uti on waPdassnzHRed
according to the general procedure as above and-the following results
wer e obtained. 25 WD. 96/ 20295 ~ 17 - '

PCT/ GB95/ 02912

[err] WO 96/ 20295 - : ' L ”"l"c””'!mgm,i"”m

PCT/ GB95/ 02912

CLAIMS:

1. A process for the corrosion protection of
copper or copper alloy which process comprises |
contacting the surface with an aqueous solution of at
least one compound of the general formula:

R—Q | N'Z m
|
_ Ho

wherein X is N, ¥ is CR and 2 is N,

or X is N, Y is N and Z is N or CR
or - X is CR, Y is N and 2 is N,
where R is a hydrogen atom or R!, and R! is an

alkyl, aryl, aralkyl, halogen,
trihalomethyl, amino, heterocyclic, NHR?,
NR3RY, CN, CO,H, CO,R%>, OH or OR® group, where
each of R? to R® independently represents an
alkyl, aryl br aralkyl group.

2. A process as claimed in claim 1 wherein the
compound of the general formula (I) is

N N N
Y
O ™" an or O N I
' 4 F 4 )
N N
| |
H H

3. A process as claimed in claim 1 wherein the
compound of the general formula (I) is purine, 6-

aminopurine, 6-chloropurine, 2, 6-dichloropurine, 6-



- 17 - CLAI MS: 1. A process for the corrosion
protection of copper or copper alloy which process conprises
cont act i ryot96R0296r f ace wi t h an aqueous sol uti on of at PCLEGBISARIE2
conpound of the general formula:

wherein X is N Yis CRand Z is N- 18 e YT
i's Nor CR or Xis CR YisNand Zis N’m"m”ﬂmm"ﬂuR'”

hydrogen atomor R err], and Rlerr] is an

ar al kyl , hal ogen, _ trihal onet hyl, am no, heterocyclic,

NHR[ err], ‘NR[err]Rerr], CN, CJerr]H, CJerr]Rerr], OH or
- OR[ err] group,mebiorgypurine, 6-histaméaopuoini] end] 6+6uRfaryl- |ndependently

represents an al kyl, aryl or aral kyl group. 2.

A process as c?ml%e%urln%raln1l mhereln t he conpound of the general

formula (1) is [err]

4, A process as claimed in clalm 1 wherein the
aqueous solution comprlses an organic or inorganic
acid.

5. A process as claimed in claim 4 wherein the
organic acid is acetic acid, acrylic acid, adipic
acid, benzoic acid, citric acid, 2-dimethylol ‘
propionic acid, formic acid, fumaric acid, maleic
acid, oxalic acid, propionic acid, salicylic acid,
- succinic acid or tartaric acid.

6. A process as claimed in claim 4 wherein the
organic acid is hydrochloric acid, nitric acid,
phosphoric acid or sulfuric acid.

7.. A process as claimed in any one of the
preceding claims wherein the aqueous solution is
buffered by the addition of ammonia, an amine, a
tetraalkyl ammonium hydroxide, an alkali metal
hydroxide, a phosphate or a borate.

8. A process as claimed in any one of the
preéeding claims wherein the aqueous solution is
applied to the surface of the .copper or copper alloy
by immersion or spraying. o

9. A process as claimed in any one of the
preceding claims wherein the aqueous solution
additionally includes therein'a_titanium, vanadium,
chromium, manganese, iron, cobalt, nickel or zinc salt



37 A process as clained in claim1 wherein the conmpound of the general

formula (1) is purine, 6- am nopurine, 6-chloropurine,

2, 6- di chl ogpegidosss 6- WD 96/ 20295 PCT/GB95/02912

PCT/ GB95/ 02912 . - 18 - met hoxypuri ne,
6- hi st am nopurine and 6-furfuryl - - &a nopuri ne.

process as clainmed in claim1l wherein the aqueous solutlon conprlses
an organic or inorganic - acid. 5. A pr nnm“mnﬂ“\
claim4 wherein the organic acid i's acetic acid, Em‘ pi c
acid, benzoic acid, citric acid, 2-dinethylol . propronfc taci™d, Sfofmc
acid, fumaric acindanrrakneuﬁt of faeid0.01akiC 108 by wedheni c acid,
sallcyllc aci d, ‘succinic acid or tartaric acid. 6. A
process as claimed in claim4 wherein the organic acid is hydrochloric
acid, nitric acid, 10, phogaﬁbeéls% a%I ¢1@imed it a@ydond of the 7. A
process as clalned i n ,any gQne of ecedi hg cl ai s wherein the
aqueous soIut|oRrP§edlnngﬂPéP§dWbﬁrﬁﬁé §5Gi§"6ﬁ369 EPmbS§i dreatedhilge, a

the surface of a rigid or flexible printed circuit
board.

11. A rigid or flexible printed circuit board
which has been subjected to a preflux treatment
according to a process as claimed in any one of the
preceding claims.



RTMP'S copy
osphat e

t etraal kyl ammoni um hydroxi de, an al kal i m i de, gk
or a borate. 8. A process as cla Q% e of CHiP
prgcedi ng cl ai Merel N. t NGoRBUSRLSCRAL PobRFy bioanzamiéPP! | €d 1 g surface
of the copper Or pper alloy . byhtematiqael pran  Or sprayi ng. 9.
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