‘The present invention relates to a process for the surface treatnent, by
dry neans, of at |east one netal surface portion, of the kind in which the
portion is treated at a pressure close to atnospheric pressure 5 by a

t r eat ment gas corrpri sty preserdd anvenstabl eedpeeisest.o Suchrsuebaceor

treatments I ed rig %ggss e p i or for
utilizing flat prggugtégggr oalbcl%ovli\l/&b dggs r}'?in t éuc% On{g%g'ﬁo%%
el ectroni c ciPetAt sSETERCAPRFEHoRd-ef r bt kbodr él@ whiighotder pogtd@rry out

cleaning or fidixtpgatd@yreasi &QréHst@P@s@C%Vath\@BgEHBEE' 7%s sQifrleen
before a Is)ubﬁf@g]uent t1;')r ocess, Wwhich rr%a{ f.or, exanpl e, be an anneal ing

oper ati on el%®ct i P of CAREI iM% SRGHEER 5 ofmtsltﬁb&re of

their alloys,spediegi ng operati on (for exanple for brazing electronic

conponents on printe rcuj.t barg r_else the deposition of qgrganic
coatings, such as va?snl C}hes%éfrfaﬁal n §%a5$e?ﬁ%r gr]né—’l i‘c gogtlenﬁasmgluch S
nitrides or sisédodupasgd Pproeesse@9 for produdtingtle foe| dtidfizimge

manufacture  Sladr Eabetecs! ol hopBidbod finse shennd dhridectisat mnt of

metal surfaces especl a escal i ng, eanlng _
connect i 6A- hot ke @ef Pakhi ﬁgr%%tae%‘@&rﬁfQ)P&n‘é?%éC%JFw}‘hgbBéF Fe tinning

or sol dering. oﬁéer to carryEX@m@I 8Scaflin§uUolt strd:acey, t 66gLEBBLngr @GESSES,
by dry neans, are rep orted in thglilfol | OWI§n OCUNES%PEeEP- 658, 391 and
t

EP- 658, 637. Wflfr?%%a?%lt’c%a‘fh%“ s %I%H‘ﬁfgsof Feg COMFURSFAGT an
el ectronic C|psmnéssespeniahl ymap, 30fopri ekanlptey cubk baar dannetall&ntgv\o

rret hods nost co ?lﬁ fgie %géggsgﬁoﬁugg 35 Fs%gl d%l’l ggug(g t| on are

"wave sol deri r% ow solderrin he t &¢ ni qué
sol deri ng? a &bl dtern p@st@fcomaml ag 1@y, xtar @r@ﬂlagmmrati@y a(rf@rof a 35

fluxis deposifehon e nsidfat CEICUELORL cCUMARRINNCONIRCHARROINt S and

then the conponents are placed on the board. The board furni shed wt
conponent s i sSCHHEWH putPqatidsla r O ofLE8entB® ARGk defa @Gﬁﬁtniltcy of

heat necessaryod©iddd oOWdig nBtalvatd Oyhdd B tpapdeshe A0 inldriganne:
el ement cont acl:gaetdl;lgs tshl?cl'g)agé enltf)rlb esacotrI vgfleldcon ~based films.

20 In the field of the manufacture of printed-
circuit boards, these steps for the treatment of metal
surfaces are, especially, descaling, cleaning,
connection-hole deflashing (or desmearing) or else
fluxing before tinning or soldering.

25 Examples of such surface treatment processes,
by dry means, are reported in the following documents:
EP-658,391 and EP-658,637.

With regard to the soldering of electronic
components on an electronic circuit, especially on

30 printed-circuit boards, the two methods most commonly
used for carrying out such a soldering operation are
"wave soldering" and "reflow soldering".

In the technique of reflow soldering, a solder

paste containing a mixture of a metal alloy and of a

W
(@)}

flux 1is deposited on the printed circuit at component
connection points and then the components are placed on
the board. The board furnished with components is then
put into a reflow oven so as to provide a quantity of
heat necessary to allow the metal alloy to melt and the

40 fluxing element contained in the paste to be activated.



-2- As regards wave soldering, this consists in bringing the boards bearing
the el ectronic conponents to be soldered into contact with one or nore

| i qui d- solder-alloy waves obtained b% a circulation of a5 solder

bath contained in a tank, by neans of a fiozzle. In general, the circuits

are prefluxed in a rkyiocredipsis ewavef shédeavrgsol ters ngarscitstre, iusi ng a

flux spray o fdibgfeas geskddepeprehgatad so18s: 1on 2t it it S | uxes

deposi ted beforehand, so as to 10 clean"the surfaces to be sol dere

order to remve PRe SBAWREHNENEP g4 aEEntBhithafP8. %s PR hd iCadé of

reflow sol deréfigdetPaDIERr kH¥ed heodd ed 0 viet 4 heinrfalddizat | @ and form

the connecti onsId it n' S necessary tto descal e Ehe 15

met al | i zati on3019¢hadpath sCoORBRAINGY 1R iR L3 miRE-RS i BOdIRFEN ¢ he

conponents that it calmi esnelhils debeal cimcustgereral byefankeed out sy an

agent whi ch may, e, PLESEDLARN ol Quid 01, Sasenns: 10f Mha LR AL IELtRgoar Ty out
y 9 g S a Flow o gas g

[
a descaling opétation aseous neans, contdi ni ng
excited or ubhbtabbprefiepiccal fdpecifamm,digndtictewnpoehdatedi APedsciticui t,

is used, aifivatell e rdeseal | ag]posikge meEablégahaonssbefy e dhe
sol deri nggstep. In this field of the tluxing, by dry neans, of 25 netal

sur f aces 18ef of €23 8BFi PTFR BEnnthgPet KE18PEEPes 1dUCcREBIRY uFPy X&FHWMSuded by

the Applicantthavex sheynatdabrganic ossetanHbisaj n ef fective descaling, it
i s necessary for the chem catl species t trﬁﬁt al|l .the netallizations,
B E6hnBE

including the holes®®made "1 “£HE i 0% oh™t K Hdar d
and, noreoverfothehkeeadslaf tbhe weir otigh- helteldamponenss.arld fesrmherhef ore

apparent that . Lf.Lpe gurrenily ayail agleeliealment et hads. iy drypeans,

alt hough the ??ow of gas’ treating the printe ircurt board is 35
general | 5 en¢tablizathonsa thiRtects orfo A oXiheat @nnFedoeridictditar to

the latter, tig,fhowapaturaldy temgsnipcbe fthaktenad seathatsthemardicles,
and in particular the particles |ocated on the perlghery, tend to nopve

tangential |y 9®5¢hblRer ffceIDIeE el hogpgried out an agent which

may be present in liguid or gaseous form.
In order to carry out a descaling operation by
20 gaseous means, a flow of gas containing excited or
unstable chemical species, directed onto the printed
circuit, is used, this flow descaling the
metallizations before the soldering step.

In this field of the fluxing, by dry means, of

25 metal surfaces before soldering or tinning, the studies
successfully concluded by the Applicant have shown
that, in order to obtain effective descaling, it is
necessary for the chemical species to treat all the
metallizations, including the holes made in the

30 connection points on the board and, moreover, the leads
of the through-hole components.

It is therefore apparent that, in the currently
available treatment methods by dry means, although the
flow of gas treating the printed-~circuit board is

35 generally emitted in a direction approximately
perpendicular to the latter, the flow naturally tends
to be flattened so that the particles, and in
particular the particles located on the periphery, tend

to move tangentially to the surface of the board.



-3- It may therefore be imagined that this type of descaling t echni que
nmust be further i nproved, especially for the purpose of ensuring nore
effective and systematic descaling of the holes made in the board 5 for
insertion of the |eads of so-called "l eaded" or "insertable" electronic
conponents. One of thétobpectinegs fofret Hee pirseimed nvkati dhiss typeprali de

such i nprovengatsa,i1Aggor dipgnheghhe i@\é%f&“ Ofye t i QRYLCTT Vignd gkl

achieved in that the_éxcited or ‘unstabl e species have a velocity conponent
substanti al | ySpBEpeAdiL¥ultaT t e heusBPFEcEL TRRSSTbP@cosr tHef§GhistR i on i s

therefore a prpgesgstemnathe guktacenyr et ApRL holy sdmadeeans.crif wadd

| east one,netgl surf ace porti%n, i n.which t?e Qytagpcis"ireatgq at a
pressure A osE°Fo HHOSPHET i OlprEsSurl&asy aOF | SR 6P 14 S eat FAEdgaCT
conpri sing extihedronblin8t abketspetcespmpbaeatseri zed in that the pressure

of the treatment gas gp.the ngtal, féé@fxgeé Soif.”‘t‘:héags‘%%s%‘%t '%f\f/érlé’iér? as to

force the chem cal species to nove 1n a direction approxi mat
per pendi cul ar isotpPhpredidesgrfthcemprhEepentess according to the invention

may furthernore inclugdec-gpgifl My etRE LR&IQlilow ngh29 opgharackeristics:
- the treatnment gas is substantially free of electrically Charged species;
- the tréd&t meAfhga¥ersightirhedr &hca BEA P Y IPIS S tIRSE 1T, Naterd

appropriate, {eosranyadi@gsiterd) sgBStAEhXidley tdwrguridiiyl0as i xthe e
bei ng obtained‘a% the gas outlet of at |east one apparatus for formng
exci ted or un§t&bP&®gaseous species, in which an initial gas mxture
conprising an inert g@keansilojeat reducthg imeasntiand/Aier thanefoxedizing

gas has b ransf }ﬁg@@t i r t Vi.ng
passed througgggﬁgggpgggéﬁﬁg%qggg?ﬁ%%e%ﬂég% OM/bfbyhégyrggfﬁgﬁtngséﬁs
emtted tlowar dsashe ang fiaReal nsurdpfFeciogivigeneridt | yhpehpéhd ReBFien t he

latter, and siBce dehtieClddes, pPBssure close to atmospheric pressure

by a flow of a treatment gas comprising excited or
unstable species, characterized in that the pressure of
the treatment gas on the metal surface is increased
20 locally so as to force the chemical species to move in
a direction approximately perpendicular to the said
surface.
The process according to the invention may
furthermore include one or more of the following
25 characteristics:
- the treatment gas 1is substantially free of
electrically charged species:
~ the treatment gas is obtained from a primary
gas mixture and, where appropriate, from an adjacent
30 gas mixture, the primary gas mixture being obtained at
the gas outlet of at 1least one apparatus for forming
excited or unstable gaseous species, 1in which an
initial gas mixture comprising an inert gas and/or a
reducing gas and/or an oxidizing gas has been
35 transformed, the adjacent mixture not having passed
through the apparatus;
- since the flow of the treatment gas 1is
emitted towards the surface in a direction generally

perpendicular to the latter, and since it includes, on



-4- the periphery, excited or unstable particles noving in a direction
approxi mately tangential to the surface, the pressure of the flow of
treatment gas on the surface is increasedq on the periphery of the flow 5
- the pressure of the treatnent gas- on the surface is increased by
means of at |ehet penérhleaw.ofexsi taw ral nwestalghe bajrsécédspaoydmdi cit arl y

to thg SUffani diéé’@cf‘cﬁﬁr%ip%rf%&timgﬁél‘}on%_%@én@iéipg;%n?tﬂQ surface, - 8S
a variant, since the surface portion t0 be treated is placed in a treatnent
chanber, the pPBssBFRSHETEheCt r ddtdrertl Was 0dn FhE2EWRRACeIAFs Phcridised by

means of at Igaﬁta@aeikfsamﬁi:a@ias?dt bg euéfp@@ip@§a§ 60 fpecelbhe flow Iof
treatnent gas to strike e surface 15 _i a irection _approximately
perpendicd ar to the Fh?t PIeSSHRR ki '?Cé‘(? oFrﬁﬁgfnﬁﬁl e gﬂgm' Al n’?b ci es
are obtai ned shyfapasdisngincmeesddibyaineanga®f dthrbeght oam dllect retal
di scharge; and,20¢,¢y5inment- !?QQ tix‘?j"‘%é‘?é‘é 935 SO AL gy § he gxciged or

unst abl e chent cal species 1S produced froma reducing 1nitial gas mXxture
conpri si ng ni srodeacand hydrogen. An exanpl e of an apparatus for formng

the excited or unstablergasgausa$REEhESqhS H65€5iREUnEPrb§en25 docunent
EP- 658, 391 al ready nentioned. The inven?i on also relates to a process for

the wave 10 sol dering ~ 8f 2 FPELERGNi E1NCEolpEnétdacePOr Firtel e thoni ¢
circuit, duripgewbeahis glhebmaonentseatfeptactdmdle r¢oRectp0ds Sore poi nt s
nmade on the ci I‘CL{%{% - _an ogerati on of fl.uxi ngrghe circui.t is_carried out

by treating tRE 19T eFESAE S br i&Ur 87cI Y& PETAF s prier FRCFFEEETr Y by
means of a floeeob @ft radat hesmst gasecdahaiffaaigigexcie eduofaaassablas cthemni cal

35 species; ?Bgﬁ‘e EhR £ L CYEL tre%%?nreylitng%acf the Ft??ﬁ@‘)%@ SsurfScProught
Imto contact wt at east one wave ol a s er al oy,
15 in a direction approximately perpendicular to the
latter;

- the excited or unstable chemical species are
obtained by passing an initial gas through an
electrical discharge; and

20 - the treatment gas containing the excited or
unstable chemical species is produced from a reducing
initial gas mixture comprising nitrogen and hydrogen.

An example of an apparatus for forming the
excited or unstable gaseocus species is described in the

25 document EP-658,391 already mentioned.

The invention also relates to a process for the
wave soldering of electronic components on an
electronic circuit, during which:

- the components are placed at connection

30 points made on the circuit;

- an operation of fluxing the <circuit |is
carried out by treating the latter, at a pressure close
to atmospheric pressure, by means of a flow of a

treatment gas containing excited or unstable chemical

W

u

species; and
- the circuit carrying the components is
brought into contact with at least one wave of a solder

alloy;



-5-"characterized in that, during the operation of fluxing the electronic
circuit, the pressure of the treatnent gas on the circuit is increased

|l ocally so as to force the chem cal _ %pem es to nove in a
direction 5 approxi mately perpendicular to the circuit. The subject of the
invention is gééaﬁﬁeéppafiatl@s ghat o rding wlel| ersradshennetfal fsikinge

portion, by depenmeanrsytfid h@lfé@i@”e'%@t iy PEPCeRE as-Laindied
above, characterized in that it conpri ses a source of treatnent gas

cont ai ni ng ex@ii?eé?nortl"l%sctl‘arlﬂue”ch%‘h ERFrepERt esocal HevELe 2fort L ofR%SA ng

parts conpristpg theénhsaidant |gasdiane nrt al meyef acenpordi omiaddwovémg the
parts to %g br ou o.contact with

in f treatnent gas,
char act er i edapﬂg?ﬁé ag?lXSPeEBﬁB?fggéaﬁegﬂstgﬁrCfﬁ%ﬁ??y i ncreasing the
pressure of the treatftbat gadjecteacit partie sbnasntbohior ¢e t e schemrcal
species to no ' ir iop.a [ el p o o] ter.
The subj ect o%SPhga?ngn?ﬁ%n ?E Q égéaQEEO'Mggﬁgrég%élﬁéﬂaf §¢¥%Aa%ave
sol dering oportépéetr@hiGhbbnﬁéﬁéﬁts fopn thenimpdeamentetieon efrcuit,

for the inpLegeatati 98 adfined aHHVQPeS%ha*@%ter@%gﬁnegn above, it
characterized in that it conprises device for conveying circuits

t hrough at0 | e88TPEHESHe? WG 2Bt t??ﬁ?ﬂ“ﬁ@tCHPéwcPéltaH)Pltnrgea%’f‘?ﬂgteicﬁe

latter by nmeass afnscddiw @hemealmecg@ss coat aiemlrtgs exeit &ﬁbrﬁfe%[‘l’&j abl e
chem cal speci es, t he sai.d .ci rcghts carryl ng,l Qn. at_| east o e of

sides, the coRpdRENtS Onrfprlbsmsgol 37 e 24 cBRnaEEPon PoF nf'S T8 tsh%r%aacf? er,
t hen t hrough motamkn30 all@@nml rihey raiJstm d‘ecp be| byolightt helqwrcmxsteaccﬁ

sol deri ng theHCQHp%“%to%v t§./ t 8 LeaéﬁagQStQLEQS sal ¢ fajﬁu

devi ces includes neans for oca i ncréasing the pressure of t ow of
t r eat nentl yasCOMPEAERScMe@RiSt fF akoedl ¥vr tecraes thgnthal psfﬁ@@u@,@ tfbf nmove

in 35 a di reEBé”‘c@é%WrﬁBﬂWb@'sV d@@”é%&@l' CHéﬁtE tQot hgsl atd ek rEbherne
characteristics a vantag energe fromthe follow n

descri ption, ijb@@hcéél SIRF B Swaly® of“oéfﬁan‘gﬂ e? &ﬁéfe\‘ﬁnttlﬁnr é?rFé?recﬁtlé“at‘be %he
appended perpendicular to the latter.

The subject of the invention is also an

2C apparatus for the wave soldering of electronic
components on an electronic circuit, for the
implementation of a process as defined above,
characterized in that it comprises a device for

conveying circuits through at least one device for

[\~
o

fluxing circuits, by treating the latter by means of a
flew of treatment gas containing excited or unstable
chemical species, the said circuits carrying, on at
least one of their sides, the components to be soldered
at connection points on the latter, then through a tank
30 containing a solder alloy for the purpose of soldering
the components, and in that at least one of the said
f£luxing devices 1includes means for locally increasing
the pressure o©0f the flow of treatment gas on each
circuit so as tc force the chemical species to move in

35 & direction approximately perpendicular to the latter.
Other characteristics and advantages will
emerge from the following description, given solely by
way of example, and with reference to the appended

drawings in which:
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‘drawi ngs i n which: -6- - Figure 1 is a diagrammatic representation of a

wave- sol deri ng apparatus according to the invention; - Figure 2 is a

di agrammatic representation, in cross §egti_on, of a device for formng

excited or 5 unstable chem cal species, which is part of the fluxing

devi ce of the wave-sot déxdure appasatausdiagiRmyurield; repFegantaBishows a

first embodi rpnia fl-dORadalls diadAGA lacd LTSRS A BiRSRUIG, of the
and 1 I

treatnent gas on a part; _ ) - Figure 4 ustrates a'_second
enbodi ment of the neansf¥P#rg otalFydi AdpeaarngtiRerpPESSEREAELOPNe 1N

treat ment gasc.»%;s_@ Fh%dt-ihd?ﬁ,f elgfi N8 déPiceFi g € forkming gemw%cs?lo&ﬁri ng
appar atus _accordi to the invention conprises, in_the case of the
oot e SOV S5 eeA TE-Gb 1By Sht ey Thte R +EuPREt o5 thel Rpging f o
exanpl e, prdet stk ch f Cthd e -as) ] ddriong aagpasitisd aiti @idhded dr; preheati ng
the boards to a device 16 for tyeating the S f soldering, by
treatnent of the Iatbile?up%ygn%tgr?g% of Zggiageé)’:(ici%"é3 Ge(;lrrg)élrjnﬁ%tgqbqjetg%em cal
speci es, and ngwrs t ofar wavecsbl der ingrseaingn tBeat pwAsshreheolfoartds,

carrying the glectyoni cgeonponent s, ¢ 0 gy sol dered, are brought into contact
with at | east one wave Oof a solder alloy. As may be seen in Figure 1, the

conveyi ng025 devi ce 10FEOMR i dest oSt tfsy et 8Ost PRPPIimRREh Ofs 20,

illustrated bynd heedak- dash [kl 1yi nevdreddiing ftBer @res@mrenhbeh thiehe
printed-circuit boards 12 are placed. Each board 12 here is provided
with a number-oi29BEP Y U gH: h"i‘)l%‘grti nto which the | eads of the electronic
conponents, such as Refaxir?dy that ha&vgutre bel sol der edavereodlaserihed. As

may seen in F t 0.ex ds. el tywo % i rol | ers, such
as 26, at Ieaésﬁ%lﬁaeg%? ggcgﬁh%%ﬁ |t§ ;t% ri:k/rgﬁéﬁrq% ({her. %ig %’ar%é t%f
pl aced oéhA tdrwse befttheoembadéementsshgwnrapstlevied fPodrrheochiviesting

preheating stafiofits 12 (here, for example, printed-circuit
poards), from a first station 14 for preheating the
boards to a device 16 for treating the boards 12 before
soidering, by treatment of the latter by means of
20 excited or unstable chemical species, and then to a
wave-soldering station 18 at which the boards, carrying
the electronic components to be soldered, are Dbrought
into contact with at least one wave of a solder alloy.

As may be seen in Figure 1, the conveying

[N
o

device 10 comprises one or more transfer belts, such as
2G, illustrated by the dot-dash [sic] line 1in this
figure, on which the printed-circuit boards 12 are
placed.

Each board 12 here is provided with a number of
30 through~holes into which the leads of the electronic
components, such as 22 and 24, that have to be
soldered, are inserted.

As may seen in Figure 1, the belt 20 extends

between two guide rollers, such as 26, at least one of

w
(€2}

which is a driven roller.

The boards 12, placed on the belt 20, are
firstly transferred from the first, preheating station
14, at which a suitable heat-treatment device 28 is

placed, then [sic] to the second fluxing station 16 at



14, at which a suitable heat-treatnent device 28 is placed, then [sic]
to the second fluxing station 16 at -7- which t he boar ds under go
a decontam nation and deoxi dati on oper7at| on by bringing the boards into
contact with excited or unstabl e gaseous species. Next, the boards thus
fluxed are brdught i e 5 keardet wnderso | east Qﬁfeors@r@e'rafamroy wade 30 at

the sol deri ngsesd atdpm 48, %ﬁ@ﬁﬁy@fve B39 léroggﬁh@edtﬁg PHBREBY al%cel der
bath contained in a tank t hrough a nhozzle excl ted

unstabl e  geRFBACT Wpdti VAP ¢ Mt MRPAhIBEAYS SPRH T he fI UX| ng
station 16 are obtai neskiier enby Raseisnoriusuirtiahba iadd igloggee fiatoexanpl e

duci t t f | e, d :
v ough aIdOHEEASheH 8 98, YUY of i ngOOREF L8N by dALEabl® Eheren

speci es by 15olp&ssimy stateon i dBti abhiclgawavet hBOughs artairsddectby cal
di schar ge. 'Eﬂf”] a for g djo
unst abl e chéﬁﬁ Vmgpe%l ggggéﬁprglaggs%%ln%%;ih%%cggle oftzI m’é?m% §8h%5 shown a

first tubul armeazle|¥tirode 37, formed for exanple by an internal face of a

metal block 38, and ifhahi cétgidlsteqpncggtrlggg{ybpéacegcgsaéb@sseggle)élfegr med
froma tube 40 made of dielectric material, for exanple ceram ¢, on the

i nt er nal 1PaceBia wHiEhthej Poardisnokit 84, theyflhgiag| iskation 16aaresecond

25 el ectrodsotdilneshavrewidh passexgggaergﬁeﬂam@ dhkness) idadj gdice 2 in
order to inprove the clarlt%(hnThe dielectric Ly 40 and .t he second

el ectrode 41 SR, T 1392 Pt REXERES FPF Fmépg(:t F8aeex§?‘f’r1ea

t ubul ar passag:etﬂzgefmrantie flgedsogaTd, thtenghl Iay dani@®, suctherazl 360l une 44
t hrough whic r efyd.gerant d o,fl he & i, Ses
two dianet rllkc ly oppglga xb?g%ﬁl ?%%Il #&IS%(ME Chglngggl sﬁ% e%gplbysor m ng
respecti Vel y Rarsing et Gheto ﬂﬁétaégsag@aaz offhltcPiéJfBS dmi t dlecgad ced be
excited and thesauttgt. of the flow of treatment gas containing the excited

or unstabl e ,
As shown in Figure 2, each device 36 for

forming excited or unstable chemical species comprises,
in the case of the embodiment shown, a first tubular
20 electrode 37, formed for example by an internal face of
a metal block 38, and in which is concentrically placed
an. assembly formed from a tube 40 made of dielectric
material, for example ceramic, on the internal face of

which is deposited, by metallization, a second

25 electrode 41 shown with an exaggerated thickness in
Figure 2 in order to improve the clarity.

e The dielectric tube 40 and the second electrode
41 define, together with the first electrode 37, a
tubular passage 42 for the gas, and, internally, an

30 internal volume 44 through which a refrigerant is made

to flow.

The block 38 comprises two diametrically
opposed longitudinal slots 46 and 48 forming
respectively the 1inlet into the passage 42 of the

35 initial gas to be excited and the outlet of the flow of
treatment gas containing the excited or unstable
gaseous species.

The slots 46 and 48 extend over the entire

axial length of the cavity 42.



_gaseous species. The slots 46 and 48 extend over the entire axial |ength of
the cavity 42. -8- Moreover, the block 38 furthernore includes,

advant ageously, on the perlphery of the first electrode 37, a plurality of
ducts, such as 50, for the passage of a fefrigerant, for exanple water. 5
Moreover, Figure 2 M¥gs@veihatthet hbeloghks 3§ nifatr thiegmos® conmbadeses with

a honogeni zi ngyedRL 0102 § OT SR h & ﬁefﬁﬁwgy%ffeﬁéeaegskoetlaetl%eek 38
and havi ng a:{)l pe 56 _for su plying the initjal gas The nodul e is conpl eted
by a hi gh-volt &ge? hPgH¥a é q‘g-&hﬁ/' eP el r fEalPCgenéat bRe 5828/ ded to
generate a disgEhargef i gd fentgast on @wnq;n‘d Gvutreg:thr ough the gas passage 42
so as to gxcite t he qgs nol ecul it rtrpo ed and thu

ch i
generate, “at the outl AL t?@gflﬁf?ntbg WSt Ef’g If%u rﬁahsg é?il Fted or
unstable 15 <hem d&l cepwunésatebutwitdiei g hem@gelamuacyl ychambeer o6
electrically g d;gpegi es, i ch,degy a q?gpn atgn t
ext er nal surfé%gﬁo % g nf&gglc??CU|tt%%§$hsggo E?HE% :ﬁs g%d
t herefore be }a?ipleﬂqerﬁ IHPQ h'i)%ef%%f’rq@dlmg ithe Héﬂeifrltal Iafe boards here are

in a post-dischar ge Sl’ﬁélar’éd)@@leTbyscoﬁﬁﬂ?@tQ@Vb99a3ﬁlf;9r—v5@'fzﬁbegh@@%‘—t ed or
unst abl e henj cal eci es g nerates, as out ut aflo as contai ni ng
BAtH %%Cge]:g

cheni cal 18peci®Rd "E¥ efl 158 gﬁlnreééltPSn gferﬂe‘?%ﬁr? eAGPEERAS to the

surface of the @D@tldsrtj.a ia beet rgeat ench.xu%&dmmckmm@eﬂhr@u&}hgwes gasand 4,
the fl ow of gas_ cont ai %the chemca S elmes |nt dltoesure thhat t he
53 9 ont bt

board is fl uxed IEhd atural€1S %p?e The® pa?”tl cles
l ying on the mrlphepmposetihenﬁl mkmtsert@ tg}anﬂﬁﬁe:a,n «‘at dt}necoubhet 48,

appr oxi matt el y, pargblebnt 0oble yiage Qlnddie hoprdc S yas, MR aned above,

this portion of t ow I's | ess effective reating the holes nade in
35 the Béar cHeriemunt $PECid® compbnehesng substantially free of

electrically charged species, which deoxidize and
decontaminate the external surface of the printed-
circuit boards 20 (Figure 1).
As will therefore be apparent to those skilled
20 in the art, the boards here are in a post-discharge
situation.

Thus, each device 36 for forming excited or
unstable chemical species generates, as output, a flow
of gas containing chemical species emitted in a

25 direction generally perpendicular to the surface of the
boards 12 to be treated.

As may be seen in Figures 3 and 4, the flow of
gas containing the chemical species intended to ensure
that the board is fluxed tend naturally to spread out

30 so that the particles 1lying on the periphery of the
flux tend to move in a direction approximately parallel
to the surface of the board.

As was mentioned above, this portion of the
flow is less effective for treating the holes made in

35 the board for mounting the components.

To alleviate this drawback, and according to
the invention, the excited particles are forced to
propagate approximately perpendicular to the board so

as to go into the holes.



0 alleviate this drawback, and according to the invention, the excited
-pl)-gr?i cles are forced to propagate approximately perpendicular to the board
so as to go into the holes. -9- To do this, the pressure, on each board
12, of the flow of gas_containing the cherrical species is locally
i ncreased. More preferaBl §© ithdéh arthes russ vffeondimgedch pavtirdl @2, ! ier on

i phery ofiet heldw ealfmeghst | @t 416 Y €33l ecRbpt bg trgatoent flowis
}Egrgg:eg onyt eg ipher}/ 0 cEhe rov& lAF(F:H(:ordl ngca B r_s% eﬁ%d]!‘ensentl,s shown
in Figure 3, tgecpf&sh?% B7°t%e flow of activated gas is 10 increased by

. . > . . hr Qugh Lhe,
using a jet of an auxiMoeey embrfarabeRl gansbFalr Passi Nght! I ntdftlhé;t sed
| ectrical sdi for _exanpl.e nitrogen or s identical ta f

?or generat5i ngﬁ%ﬂg%%?tgéepgﬁi%}f%s?efég 8§¥r’rﬁffe % r bGBAtREREd Sdicvn

hydr ogen and, WHerRrappydpr Pat dhewdirsati®nt EpouUris AsnoByabed Sean tihk

. . . ) foan
Figure 3, the jetigde Btyai fW@nt; gas is generated by nmeans o
en'?rai nment dept/i cle 6e0, suitable for_ expelling the entrai nment gas, drawn

froma chamber 62, inZERTERT oA dppioxi ambedyment, pahawinel it o Fiheraxi s of

i ; f t o be .tk as _shown by
the holes, 1.3 paHpendiadtide t o hanpur fracs t 4 at:tQ?tag:gtdv\e réli%lOlgnd 100

, | atjvely .high speed, for exanple o _ _
tnihg. a[r[]gwfrr%;nsla%coraena?ra%daf %P’ éisdﬁﬁge? (%@ﬁsi%f 6f @wsiliaent gnkrefinmentknife
or of a flow &g i fricetr.piklﬁﬂﬂgthlﬁér@@@hOﬂh@felbi:@ﬂ@gloaigegggbgmangogas, I
the excited oryunsiabl ﬁi@?&&%ﬁl es a%e canse t{letnltclayl fgr cegatto rm%/ﬁle Eagal I eh
to the axis of the holes (0 be treated”>30="" This2 HeSd dERTof t he
area treated BFNHSEGIGy e eRgFteddpaetitdlcdesi, s ﬂjfmﬁse;daﬁ;abé Kn%&pb@éggi g
According to anciker werodimpitogshowhdn FLQure 4, ea oar
atC'Ct he flgi%(i ng station 16, in ao%r eferably ‘gea%ed c%éin%glﬂaf?\é pY"@ggﬁre of
t he dpour.

As may be seen in Figure 3, the jet of

entrainment gas is generated by means of an entrainment
device 60, suitable for expelling the entrainment gas,
drawn from a chamber 62, in a direction approximately
20 parallel to the axis of the holes, i.e. perpendicular
to the surface to be treated, as shown by the arrows F,
at a relatively high speed, for example of between 10
and 100 m/s.
The means 60 may, for example, consist of a
25 venturi-effect knife or of a flow amplifier.

Under the action of this jet of entrainment
gas, the excited or unstable particles are consequently
forced to move parallel to the axis of the holes to be
treated.

3C Thus, the width of the area treated by the flow
of excited particles is considerably improved.

According to another embodiment, shown in
Figure 4, with each board being at the fluxing station
16, in a preferably sealed chamber, the pressure of the

35 treatment gas on the board is increased by means of at
least one fan 64 facing the board and placed level with
the periphery of the flow of gas so as to force the
flow of treatment gas in this region to move in a

direction approximately perpendicular to the board.



35 treatnent gas on the board is increased by neans of at |east one fan
64 facing the board and placed | evel with the periphery of the flow of gas
so as to force the flow of treatnment gas;dn this region to nove in a

di rection approxi matel y perpendi cul ar to the board. - 10 - In this
enbodi ment, it is intERddd ihatmPREIBANEAI nhentl Sgasnbendedoviera r dhe he
treat ment gaSe@rE&ememﬂ t@£s cr@érbesremd%sed n #:he, erdiedi s tdRSAr | Reds above
with 5 reference to Fi is thus possible for the surface ‘area
treated by thRFFFOW ofg gecﬁh?%?%rng the excited or unstable species
to be consrderablyAsncieasedeusemgouhmenentﬁasnm&bbddewaQe Alwtiltdugh

t he pr esent h en .10 e e Iat t
partrcula% %ﬁéﬁ%ﬁgé QQ) Flgﬁﬁgtb?n é#y ﬁg %ﬁhkp ggsghéﬁeb é%l éﬁe
the contrary, S@a@@©¢ea©€anﬁdﬁﬁ¢©dtmdh§hﬁuﬁkﬁwv9flaﬁEsCWhﬁghnWDQIﬂh?
apparent to t@Qéfté&"kﬁﬂ 'Gn%@ﬁb@ét 'ébé£¥e§0”%%%t 198 t'B%défHéF%bl

her ei nbel ow. | t hough t he i nventi on has nor e
particularly b%%he%§%ﬁpPF%P%thhsth%t¥%%%@%Whgd?Yﬂ?%e context of the

wave sol dering of z;pﬂp@@@hts £ 1 elpeetsreertl C chvedtisn ithaw || Heen
understo her. surface 2C

treatnenﬁg mﬁ%ﬁhﬁ+g$§e§8 ﬁgqé%ﬁFQCé“ir%mnde ¥ aﬁs%ﬂb?ﬁx?ﬁ B PabritcatS on of

si ngl e-l ayer mmtnuhtahayeaypﬂnmneddcthemebg but (desoal ithg, contmdmgni ng,
connecti on- hol 9@{&389'%%dﬁ% c%%i fﬁp SPe Q%i?ﬂ? Oghfkﬁe fhﬂ*&ﬁ?
operati ons be rnnin or any her ep osr ron o tarric ayers)
and, of cour@@paréhtotheﬁhpﬁéu§$mhi§drnnﬂﬁh&mﬁtﬁhen thpesooftemst aif

on

surf aces. G MBs s herePhREESs. for the surface treatment, by dry
means, of at |east one nmetal surface portion, in which 5 the portron i's
treated aP a pressurelP¥dse talthough’ ~ the ' invention more

particularly been exemplified in the foregoing in the
context of the wave soldering of components on
electronic circuits, it will be wunderstood that it
applies much more widely to many other surface
2C treatments, whether these be surface treatments used in
the fabrication of single-layer or multilayer printed
circuits (descaling, cleaning, connection-hole
deflashing (or desmearing) operations or else fluxing
operations before tinning or any other deposition of
25 metallic layers) and, of course, in other industries

involving other types of metal surfaces.



at nospheric pressure by a flow of a treatnent gas contai ning excited or
unst abl e species, characterized in that the pressure of the treatnent gas
on the nmetal surface portion is increased locally so as to force the 10
chenmical species to nove in a direction %bp?oxinately per pendi cul ar to the

said surface. 2. Process accordi i@LAIMS] ai m 1, characterized in that
the excited or unstable chem cal species are obtained by passing an
initial gas through an 15 electrical discharge. 3. Process

according t&- d aihrocgss ofor 2thghasactercezedreptmentiat bivhe drsai d

treatnent gageah§, SHBSEANUIAIdY érréeem@éafl §§£fé€@| FMrEE‘@ﬁQGQnSQﬁﬁdﬁ 4.
Process accordi ng to Claim3, characterized hat the said treatnent

gas is obthai neRef r BATELHN ner§ g‘éée‘ﬁ’l:?(@urétancf V\Wﬂé‘?%s‘élp?)roﬁllPéfae %% om an
adj acent gas atxbupReribe soésspPré My @as fooxt ube bei ngrabimdmed gds t he
gas outlet of attl east oneexa adfatpsd‘or bflor msngC £XCi t%daroarctenrsltzaeb e
gaseous specf@s @} h'25 aR%i M54 geas kture conprising an inert
gas and/ or a iedbbihg thas L:a:rﬂﬂsmrearoﬁ)xt}m ztnga'grasnhagabeen tthensfedrated, t he
said adjacentg e Vi Qg hr h s

Process accor’g}ﬁgé 889&189 ?B HB?_A%SQT& 188%&1% %o ar g&%féf?o{r?:ted |nest hat ,
si nce théOroWl@fll@ﬁé SPeStieent tQasors dm ta edlﬂféﬁéﬁé§ tahe g idnasiglivace
portion in a gépgggapauggfjefgl tMePEEPENGhEELL O the latter, and since it

i ncl udes, %he peri excited or unstaple p rt| ?lﬁes novi ng n a

di rection app oxi mat eE{jO‘é Ssy ARGEREREL {58 thkP R §€§t66|ltz 1% he
pressure of thpatreahﬁenéxg%e@n dhe @mpblswfaaeemmmfam orspeScnlem:rmd on
t he peripheryoggathe sald flow, ocess accordin

pr

to
Gaime 1o oBtalEracitd LB Rrenac e bhehre B° t nerFPagfned® gas
- 12 - ol heesartrsaaladéspbatgen is increased by means of at |east one

flow of egtrai nmep}oc gas aicgjoggtigg pert%endl(%g%ﬁl y {o the said
surface portion. 7. Brocess accor rng to daim6, characterized in
characterlzed in that the said treatment gas 1is

substantially free of electrically charged species.

1o
.

Process according to Claim 3, characterized in
20 that the said treatment gas 1s obtained from a primary
gas mixture and, where appropriate, from an adjacent
gas mixture, the said primary gas mixture being
obtained at the gas outlet of at least one apparatus
for forming excited or unstable gaseous species, in
25 which an initial gas mixture comprising an inert gas
and/or a reducing gas and/or an oxidizing gas has been
transformed, the said adjacent mixture not having
passed through the said apparatus.
5. Process according to one of Claims 1 to 4,
3G characterized in that, since the flow of the treatment
gas 1s emitted towards the said surface portion in a
direction generally perpendicular to the latter, and
since it includes, on the periphery, excited or
tnstable particles moving in a direction approximately
35 tangential to the said surface portion, the pressure of
the treatment gas on the said surface portion is
increased on the periphery of the said flow.
6. Process accorxding to one of Claims 1 to 5,

characterized in that the pressure of the treatment gas

) O O 0



5 that the entrainnment gas contains nitrogen. 8. Process according
to one of Clainse 1 to 5, characterized in that, since the said surface
portion is placed in a treatnment chanber, the pressure of the treatnent gas
on the said surface portion is i ncr eased 40 by neans of at |east one fan
facing the saird She fatedspunfate porteonhesf ioeressedebynpaangasft atstri ke

the said surfaceportyQe inraqgirecid on approxiyaiel y per penqgigglc%q;edto the
latter. 9. Process. according to one of dains” 1to , 15

char act eri zedP§5PRMACHdar 54 P ndtel S&id Fate 455 (R i present on a
printed-circuit boardaskedd hBabrélegsabd Qwikace, tepataepéreaLai s out
one or nore of the follow ng functions on the said surface: cleaning,

degr easi ng, sFacatt VR I YSIRIHHE T PSR - before sol dering or
tinning. 10. 8. ProceEsscesdor adwentdwne 8ol dete ngfof Céhemsr ohi ccccodponent s

(22, 24) on.an electronic. cinrcyit _durin ich: . - o] S
(22, 24) arcehalb %%%dlzo%% 25 thc‘%rines(’:}lch:‘J“raé pgp\r%?ssanqﬁldeséﬁg?%ge g%%%ﬁ:&% -
operation of ¥4 uriagethérncia cuieatpd?y chembaryi édiecorrdnssurearfnghehe

latter, at a Presspdf Ch9Seoho tAMIRNerd ¢ I &SSYsLr i bY Bans Rkadld ow of
treatnent gas, using the surface treatment process 30 according to any one

of O aimd01 ty gneamy ot thk LFRELI PRE157RCAPFYPHG PReSEOAPSHERESS( 52 24)
i's brought i4dotocofded twet Fldw waye tedtmerdf gassalodestal k@y thkl.
Process according to C}Eai m 10, characterized i.n 3%. t hat since,  the flow
of treat rrentsa]gfgs SPETAGHi (PRECtBhar 88 t Re EiFEGTEOP12PPRPACF RTENY on
general ly perperngkrdi@arldo tdhethatlarterand since it includes, on the

peri phery, exgited or I rti.cles Vi i N a~gditection

appr oxi mat el y’tangent?%?g%%%)t %e&gotﬁdflglgg BED &p%g 1(% -C?h%ﬁ%i rgui_ c’(J’?Z), t he
pressureldf tdefiowpoizedenk nehet ghBeonaiflemerpéupnrfagy porithioneased on
the periphery,ofsdhe sl d fbOMted-circuit board and in that the said

surface treatment carries out one or more of the
foilowing functions on the said surface: cleaning,
degreasing, surface activation, deflashing, fluxing
20 pefore soldering or tinning.
10. Process for the wave soldering of electronic
components (22, 24) on an electronic circuit during
which:
- the components (22, 24) are placed at
25 connection points made on the circuit;

- an operation of fluxing the circuit (12) is
carried out by treating the latter, at a pressure close
to atmospheric pressure, by means of a flow of
treatment gas, wusing the surface treatment process

30 according to any one of Claims 1 to 9; and

- the circuit (12) carrying the components (22,
24) 1is brought into contact with a wave (30) of a
solder alloy.

EE ]
t

1. Process according to Claim 10, characterized in

W
w

that, since the flow o0f treatment gas 1is emitted
towards the «circuit (12) in a direction generally
perpendicular to the latter, and since it includes, on
the periphery, excited or unstable particles moving in

a direction approximately tangential to the surface of

AR



12. Process according to either of lainms 10 and 5 11, characterized
in that the pressure of the treatnment gas on the circuit is increased by
means of at |east one flow of entrainme 3 9as i njected perpendicularly to
the circuit. 13. Process according to Caim1l2, characterized in 10
that the entreli@nehrcgat (oAt ai hbenpresgene 04 the fPopceds tamﬂcﬁntg to
either of dahge oh0dnd dlrceparqeberlized ddkddialy GHTkAG s fdued

step, with the circuit being placed in a treatnment chanber, the pressure of
the treat nent®fathensthd E1P€uit is 15 increased by neans of at |east one

fan (64) facing.the cpredbbsSARDANANPOr €6 thedroveof diraaisend gasito
strike t e(F:)ircu a.directio appr oxi ma r endlcular to

tely. pe
the latte })ceggaﬁé‘&ﬁ%aﬁﬁﬁdt oMaf aBnep‘Sf PEFECHE © f% & Er
characteri Zedgasnont hatte tlnecuexcutsedmmeaMthpl cmenalnsm cfl aSpelcam: are
obtained by p i n_icn qug i
Process accor(?Il?%ng;']?(cj)‘%aﬁE ohlet?oflg%? 1% gré %f?jch? ercﬁlg% Sfﬁtﬁl}at t he
treat nent gastientaraihy-25 the ex0|ted or unstable chem' cal species is
produced from g reduchpg.gas QEEEPH?nSOEEa'CQ'algl Ait T QRN ARG MY ogen. 17
Process according to any one of Clainms 10 fo 16, characterized in that the
said tredthenthghstps Sbtraéﬁ’ﬁglﬂ’énﬁﬁl F?nﬁ%e’ésofﬁl‘éﬁf%%?‘h cally charged

spegl es. 18. 14. Proceﬁabcageozﬂdcg:dl@lgd _@bme]ﬂ:,hei‘zhad_SQCtCQrdllr%g ue\htahai t he
said treatnent gas is_ obtained from imary gas mxtuge an ere
appropri ate, f_rL m HH R} Heert S Gad m%’g{e, ‘{%elqk igkﬁri%’g‘?vlb%s HiS&ure
bei ng 35 obtmnled tate tdiergast obeliey oflagked eastaonecappantt ushdngre f or m ng
excited or ungfab e%as%ﬁ%us %petc‘r{ aréQtMQhEhg%% | ghtigle 9 g. grghﬂurf‘s

cont ai ni ng an |nerpt gas and ucl ng gas "and/ or an oxI di zi hg gas has
been 1514 incraaséedr hﬁdmetawe §a‘i cdtadierzhtone xfane (Rl Haging pgdssed
through the said.gpparf ugs 13 forcdr RERSSEAGFORE NG dL @M 0§gsOfr L ai s

10 to
strike the circuit (12) in a direction approximately

perpendicular to the latter.

U’1

Process according to any one of Claims 10 to
2C 14, characterized in that the excited or unstable
chemical species are obtained by passing an initial gas
through an electrical discharge.
6. Process according to any one of Claims 10 to
15, characterized in that the treatment gas containing
25 the excited or unstable chemical species is produced
from a reducing gas mixture containing nitrogen and
hydrecgen.
17. Process according to any one of Claims 10 to
16, characterized in that the said treatment gas 1is
30 substantially free of electrically charged species.
18. Process according to Claim 17, characterized in
“hat the said treatment gas is obtained from a primary
gas mixture and, where appropriate, from an adjacent

gas mixture, the said primary gas mixture being

[@%]
w

obtained at the gas outlet of at least one apparatus
for forming excited or unstable gaseous species, in
which an initial gas mixture containing an inexrt gas

and/or a reducing gas and/or an oxidizing gas has been

O



18, <characterized in that the electronic circuit 5 treated is a
printed-circuit board. 20. Apparatus for treating at |east one
nmetal surface portion, by dry neans, foa the inplenmentation of a process
according to any one of Claims 1 to 9 faracterized in that it conprises a
source of 10trensdommed,gagheonts@iini ngddesiargd arixmsteableothehe vang

species, a deyisgedf %r%g@ylexhggsggat appaPRELSiNg the said at |east one
metal surfacé portion, allowing the parts to be brought into contact with a

flow of treaflfent ga¥TOCREFacREFIEENT ntPhANY t ORBMO seka HBand 015E0f or

| ocal 'y increasi ngHadqueesigd® ofnthenbteathent JastabrEach aréuiso as to
force the chem cal speC| es to rect.ion approximtely

ve.in
per pendi cul aF €6 “fe 1Faft &rlmz_m% Clrcﬂbﬁakgf"ﬁ €-for the wave sol dering of
el ectronic 2Q0. corrpoms@@taxa(c&% oy on raequiimi etci rJoaast boariel, hetalhe

o SUEL S0 2 L RO P D 90 S

characterize evi ce’ eyl hg 4% d
t hrough at | @&sta opsocdessca@cqBBILng ofof lamyi nene héfbd‘alrédsf}s by ta e@t i ng

the 25 lattehabucheanseef aflowngt aitreat 1g@§ cgnt ajdying exggted or
unst abl e chem cal species, the said boards (1 carryi nqﬁ on at |east one

of theirl&idéseatyg co‘}ﬁ)%néﬁflga(@?ngzzﬁqu&edje SB| @ chfREE?t on
poi nts on %bécﬂe&tt% detvfier fdilfOld:@lﬁxve@unbarﬁiarl{§2)c03@rl%@ﬂfgal thag a
sol der alloy for, the ggsenof S a;ilerln the conponents,,.and in fhat the
or each fluxi®Ag & c ef ) Gl Ea‘f%op 621°84) For°W St H)E

i ncreasing tperpsessor ebef blmeugheat rehd gaenbgcéachlbbard (fLRpwsoodés to
force the chemga e%Qe a%s (TG 1 AAFHIAN 35 SRPFOXL SBREL Y s

per pendicul ar to t
15 for locally 1ncrea51ng the pressure of the treatment

gas on each part, so as to force the chemical species
to move in a direction approximately perpendicular to
the latter.
21. Apparatus for the wave soldering of electronic
20 components (22, 24) on a printed-circuit board, for the
implementation of a process according to any one of
Claims 10 to 19, characterized in that it comprises a
device (10) for conveying boards through at least one
device (36) for fluxing the boards, by treating the
25 latter by means of a flow of a treatment gas containing
excited or unstable chemical species, the said boards
{12) <carrying, on at least one of their sides, the
components (22, 24) to be soldered, at connection
points on the latter, then through a tank (32)
30 containing a solder alloy for the purpose of soldering
the components, and in that the or each fluxing device
{3%6) includes means (60, 62; 64) for locally increasing
the pressure of the treatment gas on each board (12) so
as to force the chemical species to move in a direction

35 approximately perpendicular to the latter.
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