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METHOD FOR DRY FLUXI NG OF METALLI C SURFACES, BEFORE SOLDERI NG 8&2%?&NING
USI'NG AN ATMOSPHERE WHI CH | NCLUDES WATER VAPOUR The present invention
1.el ates to the operation of fluxing nmetallic surfaces which is generally
i mvol ved before eperations of soldering or tinning in electronics. It thus
applies’in particular to the fluxing invplved 5 before the operations: - of
sol dering conponents onto a circuit (both in the case of inserted
conponent s and MEHHOR: FORp BRY c ALE B (A MBTALL I SEBFGEF?"ngS:F&?tEact strips
onto el ectroni & Bge%ﬁsﬁl“t %?N%anusfrt"%d@%i"B‘F‘QSPHEBBnWé the support in
_question to andt RARET, frég?ﬁ?%oem%rb%eﬂaé@shﬁf%@f obbataéample of a
hybrid circuit Qr of a printed circuit which is to be inserted sigg t hese
contacts into &iPFtREed_bALddEt SWitageny B ort Sor PRESTPY MW ch can
15 be pluggetefordsopdrativms ofosobdériony oedyenningitim edectrprdctsor), - of
sol dering Circuid Sy d oaggﬁ ons; of Gasi AGS A | Qyobyed cdULiflY BRFARIY ation
of such circuits - of ering Prvol Ved duri ng encapsulati on-casi ng 20
cl osure procéd&%‘%",re- the QeeRAtHioR§ bare chi ps onto supports such as a
printed circuit, hybri &fcigdldiekSngr calyscheitst bhayen icirencontedhi om

substrates suchu,as the substrates commn. Ly called MOM (U LicGlddy '
nodul es), 25 - Tof tinning circul PPt er ninat i ons of el ectronic
conponent s. Thec¥ganendisdm "tinni ng" shoul d be understood to nean

operations of depositinge | aierihgs ectaEReS] EteDpamyohe Wdebyryatd ed

I ncl udi ng, t _not exclusively,. 30 depositing | S .n/ | ead
type) s’ 38" REPRR G SIS RIS BLRe ot G RaeE, e st dgaC
soldering (or tfmeskign dperaidtbes avepard | @gntihen anay|kremadg heret ¢hini ng")

and "reflow sol @rei Banpld $#€a Fhyisiti dCR§BchYOVEr SOF 08T bRgntERCiReElt the 35

design of thesew@gﬂl r:]LesS {:g S}‘:_>lfachinshearttegih(:"usa:'Lrntgl Ctl'_t?esset chr?tacts into a

printed circuit, or a .hybrid or printed circuit which can
15 be plugged, using this connection edge, into " a
connector), '

- of soldering circuits into bottoms of casings
(involved during encapsulation of such circuits),

- of soldering involved during encapsulation-casing

20 closure procedures,

- of soldering bare chips onto supports such as a
printed circuit, hybrid circuits or else multilayer
interconnection substrates such as the substrates common-
ly called MCM (multi-chip modules),

25 - of tinning circuits or terminations of. electronic
components.

The expression “tinni'ng" should be understood to
mean operations of depositing layers whose composition -
may be widely varied (including, but not exclusively,

30 depositing layers of the tin/lead type).

Two- of the methods most commonly used for carry-
ing out such soldering (or tinning) operations are called
“wave soldering (or tinning") and "reflow soldering”.

In £he first case (wave soldering machines), the

35 design of these machines is such that the articles to .be
soldered or to be tinned are brought into contact with
one or more waves of liquid solder which are obtained bY
circulation of the solder bath contained in a vat through
one or more nozzles. '
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soldered or to be tinned are brought into contact with one or nore waves of
Tiquid solder which are obtained by circul ation of the solder bath
contained in a vat through one or nore nozzl es. -2- In the case of the
second type of nethod (reflow sol dering)2 which term noreover enconpasses a
plurality of techniques, use is made no |longer of a liquid solder bath but

of a sol dering past e, IrcHrei Fr9R) efhecthe|sRAOrR fivipey ofivmethads (Fefdom ed on

" the support (§&[d££‘i€if{§)|,e R @ eEL AR NS rebvEr | bnBehPh8s8£PaSig1uda1fyt he
conponents, edges of ‘a casing to, be closed, or else _casiing bottor. and to

whi ch a cert &h ERehRITeH 1% smade e edongeki A At L3R ApIseldeThel ¢t
the nmetal | i c watioy buthi 6f heat sdldetimspastes rBuitaining cohéi aplawr in a
cont i nuous ovelgl The rol.e of éhe f'ltlé? n eration ef&re sol deﬁr- ing is
then to prepatehe TG 113 RS B RS ARRRES (T§F e@fRigy an
(performng ekasttmmsic siccduit abefiexp edepas) tiateosf d&hieoncomponents,

decont am nat i%\;b?%f ofags%ﬁql&llﬁﬁ L@ﬁ%ﬁ%‘&%ﬁr S HLS %%i%e@c[@l n) ,

this being w e aimof fa ) ] sequent wettrng of these
surfaces by tards&edevhigindaal eertainel avenbtey oRfddeathi a8 rAypmlifeshm on

the sol deri ngmatigy. idhpSsdinid Neb GREIATERD hecaMSle GATHRN Ymiar et 20

out using, chem cal _fluxes which are often_obtained fromresin bases,

suppl enent®d FFARREeT A Besly ofLeni caEEhed pithdd 3 ConSipYPPReaVelt, in the
case of a wave sol der Thé ngob@acsdf nehe i Al ki ng St itm beford esoliridn-ne
(there- fare ore, t upport t t S, | act_ 2 W th

t he sol der vva]\t'/)rg oF e:%gg,ﬁ iggt ezte 5‘2‘% oﬁ?e]s%%qggcdegpgggggé v#?tu%ee of the
fact that thesecldered| fdmx itdnbedpri fperformimg coapbionson sich he as

sol deri ng pas @,1@1 e f éqg:i':{& e igodditand A oUfe durd i rst
part of the t%% '?ra c%’l e %rrp oye‘gl'.@lfsio ded %%E%rsqsol eriLgn%, tj%(

resi dues t8enl?3ee®s oHethrr surface preparation), this being with the

aim of facilitating the subsequent wetting of these
surfaces by the solder, and also to eliminate oxides
which might form on the soldering alloy.

This fluxing operation is most commonly carried

20 out using chemical fluxes which are often obtained from
resin bases, supplemented in particular by acidic com-
pounds. It is carried out, in the case of a wave solder-
ing machine, in an upstream zone of the machine (there-
fore before the support to be treated comes into contact

25 with the solder wave) or else, in the case of reflow
soldering, by virtue of the fact that the chemical flux
is comprised in the composition of the soldering paste,
and the fluxing phase is then carried out during a first
part of the thermal cycle employed.

30 After soldering, flux residues then remain on the.
article, often requiring the manufacturer to carry out a
cleaning operation, most often using chlorinated solvents
which are highly contraversial in the context of the
"Montreal Protocol"™ and its subsequent revisions.

‘.- 35 Among the ways envisaged for finding a replace-

.. ment solution to the use of these compounds, mention may
pei\made of dry fluxing processeé, such as plasma fluxing
of ~ the surfaces before soldering, thereby avoiding the
use of chemical fluxes' ‘and- therefore the actual

.




artlcle often requiring the manufacturer 1o carry out a cleaning
operation, nost often using chlorinated sol vents which are highly
controversial in the context of the "I\/bnéreal Protocol " and its subsequent
revisions. 35 Anong the ways en i's'aged for finding a replace- nment
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level of residual oxygen in the plasma'.

This consensus of opinion in favour of the use of
low pressure condit.ions for carrying out these plasma
fluxing operations, despite the drawbacks which are in

20 particular linked with the coét of obtaining such pres-
sures or else with the difficulty of installing the
corresponding infrastructures in an industrial production
line, is wundoubtedly linked with the technical and
technological difficulty of obtaining, at atmospheric

25 préssure, plasmas which give performance comparable to
that which is traditionally obtained at low ﬁressure.

- In this context, the Applicant Company proposed,
in document FR-A-2,697,456, a method of plasma fluxing
metallic surfaces before soldei:ing, at atmospheric

30 pressure and using, in order to create the plasma, a
microwave source or else a dielectric-barrier di_scharge
transferred via slots placed suitably in a dielectric
layer placed above the article to be treated. Although
this document provides an advantageous solution to the

35 problem in - question, the Applicant Company has
demonstrated the fact that the proposed method might be
improved, especially as regards: |

- its efficiency (ratio of power input for creating
the plasma to the density of species produced which



that-which is traditionally obtained at | ow psressure. In this context, the
Appl i cant Conpany proposed, in docunment EFR-A-2;697,456, a nethod of plasma
flcuxing netallic surfaces before soldering, at atnospheric 30

pressure and using, in order to create tRe plasma, a m crowave source or
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recently proposed. ;i the 20.Crench, Pl g, ARRldical Lo RyfLkslad qEndo June
therefore electrically charged species) which are always
‘difficult to use on electronic components.
Continuing its work on this subject, the
Applicant .Company then more recently proposed, in "the

20 French Patent Application published on 16 June 1995 under
number FR-A-2,713,528, an improved method for dry fluxing
a metallic surface before soldering or tinning using an
alloy, which is noteworthy in that it employs the
following steps:

25 a) an initial gas mixture comprising an inert gas
and/or a reducing gas and/or an oxidizing gas is passed
through at least one apparatus for forming excited or
unstable gas species, in order to ocbtain a primary gas
mixture at the outlet of the apparatus;

30 b) the surface to be fluxed is treated, at a pres-
sure close to atmospheric -preseure , with a gaseous
treatment atmosphere comprising excited or unstable
species and substantially free of electrically charged
species which is obtained from the primarj gas mixture in

35 question.

The examples developed in this document clearly
demonstrate that it is possible, using this method, in
particular:

- to operate substantially at atmospheric pressure,



nunber. FR-A-2,713,528, an inproved nethod for dry fluxing a netallic
surface before soldering or. tinning using an alloy, which is noteworthy in
that it enploys the foll ow ng steps: 25 a) an initial gas m xture
~conprising an inert gas and/or a reduci n& gas and/or an oxidizing gas is

passed through at |eagf o arat or n X st as
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contact of the articlés w S ec es fer an |rrproved
power density theakpPrimary pgasi bmext@rachlléﬁ,elin chhainred tatcathentgaste.
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itself obtained at the gas 10 outl et of apparatus_for formn ex0|ted or
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through the a rat onfiquratiaon therefore be referred to 15
as a "post- dlg‘gﬁ Péﬁﬁ‘?@m qq'b r???at‘%g Brimary :

This configuration may therefore be referred to

15 as a "post-discharge " configuration since the primary
component of the treatment atmosphere, which comprises
excited or unstable gas species, is obtained at the
outlet of the apparatus, which ensures the substantial
absence of any electrically charged species in this

20 primary component. The adjacent component of the treat-
ment atmosphere, which has not passed through the
apparatus, is a fortiori free thereof.

This conflgurat:l.on furthermore makes it possible
to separate clearly the site of the generation of the

25 primary component of the atmosphere from the site at
which it is used, which has a not i:hconsiderable
advantage in terms of contamination of the apparatus
(avoiding various releases resulting from the operation
of fluxing the surface from contaminating the interior of

30 the apparatus, for example its electrodes), and also in
terms of reproducibility of the atmosphere encountered by
the article.

Finally, the article, which is not treated within
the apparatus (for example within the discharge between

35 the electrodes), benefits from much better flexibility
with regard to the "distance" aspect mentioned above. _

In this documenf, this method was more particu-
larly exemplified and illustrated with the aid of a
particular device for forming excited or unstable gas



conpepent of the treatnent atnosphere, which conprises excited or unstable
gas species, is obtained at the outlet of the apparatus, which ensures the
substanti al absence of any electrically charged species in this 20 primry
conponent. The adjacent conponent  of the & reat- nent atnosphere, which has
not passed through the apparatus, is a fortiori free thereof. This
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e “subs soldering or

the end of t qguen
: 15 obtained fluxing performance and therefore the subsequent

e

soldering performance (for example wave soldering).

The method for dry fluxing a metallic surface
before soldering or tinning using an alloy, according to
the present invention, is therefore characterized in .

20 that:

-a) an initial gas mixture, comprising an inert gas
and/or a reducing gas and including an oxidizing gas
mixture which includes water wvapour, is passed through at
least one apparatus fér formation of excited or unstable

25 gas spécies, in order to obtain a primary gas mixture, at
the outlet' of the apparatus, the water vapoﬁr content of
the initial gas mixture being in the range [50 ppm, 6 %]

b) the surface to be fluxed is treated, at a pres-
_sure close to atmospheric pressure, with a gaseous

30 treatment atmosphere comprising excited or unstable gas
species and substantially free of electrically charged
species which is obtained from the primary gas mixture.

According to the invention, the term "metallic
surface” is intended to mean any type of metallic surface

35 which may be involved in such soldering or tinning
operations, whether, for example, made of steel, copper,
aluminium, tin, lead, tin/lead, tin/lead/silver, or else
alloys such as Kovar, this list being, of course, only an
indication and in no way limiting. Mention may also be



tinni-ng step. This woik then clearly, and entirely unexpect- edly, showed
*t.hat the "water vapour" species H20 could play a specific and particularly
advant ageous role in the 15 obtained fluxing. performnce and therefore the
subsequent sol dering performance (for -eXampl e wave sol dering). The nethod
for dry fluxing a metallic surface before soldering or tinning using an

al | oy, accoruwiadg taf t thepr@aminuy ntepes opf | Sinhehimar ofchateetrenied in 20
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i ntended to gR3Breay td@&&{ed&t abrt| %u?fat:%aﬁoéﬁte&h'&hpd@ﬁtsl?e spvol ved
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may consist §f ayi1aul MM (el -BRYpPRoklY8L) eGntd #HESh bare chips
15 have been attached in order to be soldered thereto, or
else electronic components to be tinned.

- The soldering or tJ.nnJ.ng "alloy" according to the
invention will consist of any composition which might be
envisaged for such operations (for example reflow solder-

.20 ing or in a wave soldering machine, or else wave tin-
ning), such as, for example, Sn-Pb, Sn-Pb-Ag, Pb-In etc.

. According to the invention, the term "pressure
close to atmospheric pressure" is intended to mean a
pressure advantageously lying in the range (0.1 x 10° Pa,

25 3 x 10° pa].

According to the invention, the term "electric-
ally charged species" is intended to mean ions 'or elec-
trons. As expla:.ned above, the treatment atmosphere
according to the invention is therefore distinguished

30 from the plasma atmospheres previously described in the
literature in that it is subétantially free of electri-
cally charged species, that is to say ions or electrons.

The treatment atmosphere, which is obtained from
the primary gas mixture, may also comprise, if appropri-

35 ate, an adjacent gas mixture, the primary gas mixture
being obtained at the gas outlet of the apparatus for
forming excited or unstable gas species in which the

initial gas mixture has been converted, whereas the



sol deri-ng or tinning operations, whether; for exanple, it is an electronic
.circuit onto which conponents have been attached with a view to sol dering
them (whet her they are inserted conponents or surface-nounted conponents),
or 10 el se a contact-strip/electronic support pairing (solder- ing the
strip onto the support), or else supports such as a printed circuit, hybrid
circuits or eldiagentt idayemikbhure cbaseaoitori tadift reassed uthroggh h&he

substrat es C%Ba}- tl%.cal |l ed MCM (rmul ti-chip nodul es) onto whi ch bare chi ps
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to the inventioén i%d?her%fgée_ 1th_lggfi ngu_i shed 3% fromthe plasima g:grfeglspheres
previ-ous| 30 dSHy PEeglBR aMEORia KB MEXtNTEhRE FUCh STRAPRANGIIRAGS, free of

el ectri- cally chargeth Spaqi€font #at vWatdrO wpouONstie ekeditbong. ghke
treatment atnosphere, which is obtii ned fromtpg. r(i)mar gag:r ' tur(i_,' may
al so conpri sé’,‘“?tfu%?pd?%rl oy example, \al§p, cop b‘gs ﬁ’?%/rﬂ'r Tt p I ary
gas m xture bslsyg Npot,abeed wmixtinse gifS sudh epealeshe apparatus for formng
el ey ook, DA AL S el ot B L SOR iRl been
t hrough th® - of course, only an indication and in no way limiting.
. The apparatus according to the invention consists
of any device making it possible to "excite" an initial
- gas mixture in order to obtain, after conversion in the
apparatus, and at the gas outlet of the apparatus,

20 another gas mixture (referred to as the primary gas
mixture) including unstable or excited species, the
latter gas mixture being substantially free of electri-
cally charged species. Such excitation may, for example,
be obtained by electrical discharge, for example of the

25 corona discharge type. .

Document FR-A-2,692,730 in the name of the
Applicant Company, mentioned above, describes an appar-
atus for forming excited or unstable gas molecules which
is suitable for implementing the process according to the

30 present invention. _

As will be clearly apparent to the person skilled
in the art on reading the above description, the water
vapour content of the initial gas mixture should be
adapted in each case, in particular to the content of the

35 rest of the initial gas mixture (for example its reducing
~gas, for example hydrogen, content), and also to the type
of article to be treated (for example the type of surface
condition and therefore the finishing of the electronic
circuit to be fluxed before wave .soldering) .



apparatus. As previously devel oped in the paragraph given over to docunent
FR-9, 315,112, this configuration can be 5 termed "post-discharge” with all
t he advantages which result therefromand which have al ready been |i sted.
The inert gas may, for exanple, consist- & -nitrogen, argon, heliumor a

m xture of such inert gases. The reducing gas may, for exanple, consist of
hydr ogen, 10 CH4 or ebbweallrl'rehéasoria hast Uveerof found rthddcithee gesesr | n

addi ti'on 10 WeLghyu¥aROHenth® 0K % 980 LRI 5§ ObaGIATILE. 2150

contai n oxygen, rr or m xture of such specteées. The
list of speci eslse;yvéﬁ r—heeaeng%at @R bhE r%g pyefprablysén theyrange

indication andibo fgpmyayl! i tiie Jheh aREAE apverasslIyi A8 thd hﬁahaa_lent ion

consi sts of agé gew ce g&ﬁbn&ﬂi possible to "excite"” an initial gas

m xture i n~or d8P% BPBpt T conversion in the apparatus, and at the

gas outlet of the appasat Lm‘e\%lmlqt harncua:atmxturtme(reé:etdﬁidg) agas he

primary gas rrhé_ g L LOog uns abl e eXCI ecies, the Ia%ter gas

m xture bei ng Slgj‘b ?antl *( c?ﬂge o% e?% Z&E’grggﬁégbﬁﬁfes ©Buch

excitation naﬁxaﬂ'oﬁ-eexmam benobaddnemtby te:l evateralvapesohar Ja, the

- exanpl e of thg,23e¢0r 8986 sg@rg:gq%ﬂ cb nt<>f FRy 2i6921 4380 %é t he
| one a par -

name of _the Applicant Conpany, descri bes an a at us
for fornidg e%%&eoﬂ%@%ﬁﬁ@ﬂél kRRteclees Wﬁ"éhal fa)j hupsiredsgrof
i mpl ement i ng o, pr ocess according to the 30 pr esent i nventi on As will be
clearly apparent to t erson skilled in the art readlng above

tu

description, the wate FP9cohiPen?™®f e thE t| mepf skB®I d be
adapted i n eadmveasdpni, n ther tirditial tgast hﬁxmﬁeerdonn‘:.sﬁse 3 3) a&eaitﬁé-t he

cont ent) - and Sar¢5FesoBRn7HEERE Srlica BRI, IF, CPL S(TOT xapl o the

type of sdf ace condi Hcserdangt mnearmthemeofl thehiempoglimendse| et thai c

circuit to be jhfjenedohel ¥he WaMaina! dRld Mixture consists of a nitro-
gen/hydrogen/water vapour/oxygen mixture.

When the initial gas mixture includes hydrogen,
its hydrogen content will advantageously lie in the range

20 [1000 ppm, 50 %], and preferably less than or equal to
10 %. -

The fluxing method according to the invention
makes it possible to carry out the treatment with the aid
of primary mixture obtained at the gas outlet of a single

25 apparatus, or of a plurality of apparatusgs placed in
parallel over the width of the article to bé treated, or
else successively with the aid of primary mixtures
obtained at gas outlets of a plurality of apparatuses
placed in series.

30 Similarly, as will be clearly apparent to the
person skilled in the art, the method according to the
invention is applicable, according to the requirements
expressed by the user, both to the treatment of a single
one of the faces of the article to be treated and to the

35 case in which it is desired to flux the article on both
of its faces. In the latter case, it will be suitable to
arrange the required apparatuses in front of each face of
the article.



-9- ‘Neverthel ess, it has been found that the water vapour content of the
initial gas mxture is advantage- ously in the range [50 ppm 6 %,
preferably in the range [100 ppm 1 %, and even nore preferably in the
range 5 [500 ppm 5000 ppni. As previoughy- indicated, the oxidizing
gas m xture may conprise another oxidizing species, for exanple oxygen, in
addition to water vapgue. adjadent! atittirea:ricorddngXwgentlt®nifvéneion he
initial gas 10_m xt | ess, than f'lo.f ew hu redg of ppm

ure Es referably_kept _
According to BRY GPIEREeRBoANKCAEE 8F BRE PAYERETORCCT MBS 7 gal
m xt ure consi $hertf gasnotr a- mjgtingdobgénerbtt gasespmaking xitir posdtble

According to 0 .. th qig%ﬂ ts_o ' Nt LR, e 1 Dl gas
m xture consi gtgs oﬁ'hggéifll’rgfege Flligggb gn_ \f/%?g?hgg%o%ﬁgﬁ?ﬁ% mgﬁéﬂl?%. When
the initiaP g§§errismileSbnerueégehydrééeﬁammgahyqrogenoge t2hRg Was,

advant ageous! yrl i&d hhenihanee 20r [ §888sPm81ongitly, @NdoReelsH abhyséess
than or equal ,{o 10 O/%ﬁThe, fl uxi ng nethod according.to the invention makes

it possible t&NEEPr §2589°FHStreatment with the aid of primary mixture
obtai ned at the gas owideeirdihgatsi Mdehedd spetitaiofs ther ialreAtpoh| athéy of

appar at uses pl LN ralle t ' f the articl e eat ed,
or el se succes?g%\?gf:? V\A&?h%t el:zélg%&%? g(rgl %ér%/@en@x.ttﬁr 2 o‘ltﬁng)le%ggggg géé

outl ets ofl0a petwaent amifient) farperatupkacad | theemebting( temperature
Simlarly, a | appa t @t S Skid! ' art,
t he net hod ac.?ng d‘%ﬂfgb%%‘ﬁgﬁ%%%egﬁi %%a%§ gﬁp%égg e, ac{é%%dﬁﬁgktagﬁgﬁg

requi renents O}FETIBE IRX t hanping, dReERtieN: heThisabRPar Jimitsi Wild: one

.of the faces ehelrbore! iddgerid bf thRAtgThAPdukad,h@and it will, for
example, lie in the vicinity of 180°C in the case of the
15 8n63-Pb37 or Sn62-Pb36-Ag2 alloys conventionally used.
Advantageously, and depending on the particular tfpe of
article or support treated, in order to limit the growth
of intermetallics, efforts will be made to adopt a
temperaﬁure which is not too close to the melting tem-
20 perature of the alloy used, for example not exceeding
160°C in the case of the 8n63-Pb37 or Sn62-Pb36-Ag2
alloys used.

According to ocne of the aspects of the invention,
the article having the metallic surface or surfaces to be
25 treated is brought in front of the gas outlet of the
apparatus, if appropriate in front of the g.-fis outlets of
a plurality of 'apparatuses placed in parallel over the
width of the articlé and/or successively in front of the
gas outlets of a plurality of apparatus placed in series,
30 by a conveyor system which passes through an internal
space which is bounded by a covering structure (for
example a tunnel or a set of elemenﬁary coverings) and is
isolated from the surroundin§ atmosphere, the structure
being connected in a leaktight manner to the apparatus or

35 apparatuses or including the apparatus or apparatuses.
The same comment already made hereinabové is
applicable here, regarding double-sided treatment (heré
again, it is sufficient to employ the requisite number



3570ase in which it is desired to flux the article on both of its faces. In

‘the latter case, it-will 'be suitable to arrange the required apparatuses in
foront of each face of the article. -10 The adj acent m xture according
to"the invention may consist of any gas;pr_gas mxture, for exanple of an

I nert gas or a mxture of inert gases ma |ng It possible to maintain, if
required, a ppat %‘i’fa\‘x%eﬂnbﬂes%e%%pﬁmﬂﬁgeé ihe r2oRR 8% Q! ARl 6@0'“0' ng

gas or an oxi di zi ng .even a m xture of gases belonging to one of
these three &heedd ?-6%"3’ Accor ding to another aspect of the invention, the

surface to be éreﬁt ewhba @ﬁ@};ﬁl@l@ m?@atwélr?étéﬂlhgtgm_ c’é’fbéd £nt _
tenperature and_t he ture of t al | oy used i er_to carry

out the subs&YERFSEol er g B?maog nifig BRSMS 2‘[%1 ’T‘Pﬁ‘g E?EpetS‘QWﬁ‘? will .
t her ef or e 5depeatdets blﬁ‘eaalpllmrausw oﬁndppara/busesf plaeednphepatakleh t he

vicinity of 180fer ﬁly W eg,_“e %@S%h%f Oﬁgéﬂ ggégPSYS cedi8d teE 36; AAg2

al |l oys conventiona ant age ependi ng on part I cul ar
type of arti &rengr Qﬁup’ph#tQBSeQuééietSnOé'r@erPl@ralm oficappavabusés

internetal | i ¢iacell 0{4S dddiledle Hrde dfsadepl aofer?f‘ésg u%ﬁp&@éEﬁsé§ not

too close to'the nelting tem ‘20 perature of used, for exanple
not exceedi nGODYBEFES: PR iiRithal ges B‘P‘FHEeSHBB"h PSS'FPBQ'S%GQR PhRerig2

al 1 oys uged. gQ%CQ{rdi/ﬁﬂ' tao fefuciing Rfasis padd Sa@fom:mgenga@nmkhﬁrartlcl e
havi ng the rreéég I C, su ce or .surfaces to d 1 s brou

front of the RSt iREIdee B tRparara s Ahen i BhEral e 998 rPEREREE | he
gas outl ets conzepitedalint ythef mﬁm’aapmqmimednam tieeral tahprives dhe wi dth

o i £ of 15384 SHi7gEchvEL Al ol ofl/RooT NG e, |
passes through an inf&aeading to one of the embodiments of the
15 invention, the apparatus (or at least one of the appar- .
‘ atuses) in which the initial gas mixture is converted is
the seat of an electric discharge created between a first
electrode and a second electrode, a layer of a dielectric
material being arranged on the surface of at least one of
‘20 the electrodes, facing the other electrode, with the
initial gas mixture passing through the discharge trans-
versely to the electrodes.
The power used in the apparatus, normalized per
unit surface area of dielectric, will then advantageously
25 be greater than or equal to 1 W/cm?, preferably greater
‘than or equal to 10 W/cm?, and most often in the range
[10 W/am®, 100 W/cm?]. |
According to one of the embodiments of the
invention, the treatment atmospheré successively encoun-
30 tered by the article to be treated along the conveyor. is
' zoned in the following manner:

a) at least one of the apparatuses for forming
excited or unstable gas species converts a different
initial gas mixture from that converted by the apparatus

35 preceding it in the said structure, and[or ’
~b) the adjacent gas mixture employed in at least one
of the apparatuses for forming excited or unstable gas
species is different from that employed in the apparatus
preceding it in the said structure.



space: whi ch is bounded by a covering structure (for exanple a tunnel or a
'set of elenentary coverings) and is isolated fromthe surroundi ng

at nosphere, the structure being connected in a | eaktight nmanner to the
apparatus or 35 apparatuses or includimd2 e apparatus or apparatuses. The
same comment al ready made herei nabove is applicable here, regardin%
doubl e- si ded treat nerficqIriqdagden, onre | f sukhe ci ¥MRedigants opLt hdhe

requi site nuniiffentich)d SHdpl10£)EAAdOD) ARbRe! WEES FdldtedNto Obneaghdf ace of
the article). Wien the article having the netallic surface or surfaces to
be treated i s GRPIR 3FR3FEASHE-of the gas 5 outlets of a plurality of

apparatuses placed i mitpawallelthusgr fde wkdinblef bee podsible abd/ ase
successively Jl LL.QNH 19l 1blde 3aAMLHE! B0l Al W A o0 ARRRLAIISES

pl aced in Seri €s; at l|east “one e~ apparatuses converts an initial gas
m Xt ure whi crapragatsedtcmnotber.10 gas and/ or a reducing gas, and an

oxi di zi ng gas ‘m xt ur exNBLER INGIILRS WR! RheVaBRUELs T8 tHl tirRlerARyTi Xt UT €

converted in the other appardtuses nmay then cohprise an I nert gas and/or a
reduci ng gas ahd/tde apxd%i R tdhegastrugterei ndheo 8xtistet R SR IPNeNt s

of \tAﬂ_e ﬁS | NVRNdHiHe $He wARRAr AHES é@Idéﬁir{gESéi- Qﬂﬁnﬂﬁgt B@e]?ﬁﬁi\bnl aleuses)
in ic e initial gas mxture is converted is the seat of an ectric

di schar ge{'@r e%ﬁ“éﬁ"%%t %é%n aé}F‘f"r satrté‘lcgf@t rBEE9nd 3f sBPBROPEIRER+ og‘@,p | ayer
of a di el ect nirndemt ar i ptotrivigrearstangshee t betwes atheofesdit | efistthene of

20 the electr ci he_,ot he ctrpode,, Wt | ni tehal I Xture
passi ng throuég)ﬁgfcrb‘n%‘I [ sg%a&r ggt eranésri&{fersoe ye?'oe t r?%%}qglc 'roéﬂé‘% %}J;ower
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greater than or equal t; cmerr], and nost often in the range |10
W cni er r] 13 10ePeeRteatiqn does not exceed a few hundreds of ppm, or

even 100 ppm.

According to another aspect of the invention, the
soldering or tinning operation is carried out within the
actual covering structure (for exainple a tunnel), down-

20 stream of the apparatus.
s According to one of the embodiments of the
invention, the soldering or tinning operation before
which the fluxing according to the invention takes place,
is performed in wave mode and the article having the

25 metallic surface to be treated is an electronic circuit,
each face of which is brought in front of the gas outlet
of at least one apparatus for forming excited or unstable
gas species by the conveyor system.

Advantageously, the upper face of the electronic

30 circuit to be treated is brought successively in front of
the gas outlets of at least two apparé.tuses for forming
excited or unstable gas species.

In this case of applying the invention to the
case of fluxing before wave soldering, it should be

35 pointed out (whether the solderihg operation is carried
out in a separate machine downstream or within the same
coverihg étructure) , that the fluxing operation according
to the invention may be coupled with the step of
preheating the circuits or supports which is usually



Accordi.ng to one of the enbodi ments of the invention, the treatnent

- at nosphere successively encoun- 30 tered by the article to be treated al ong
the conveyor, is zoned in the following manner: a) at |east one of the °
apparatuses for form ng excited or unstaple gas species converts a
different initial gas mxture fromthat converted by the apparatus 35
precedi ng it praseéht dai dvaste usdlderingndiscrhimest Heetadieac ethie gelsemicdlir e

enpl oyed in t o] h p for..form Xt o) nst abl e
gas speci es ?g‘uc%lfsaer,en f%g%t Pgﬁo gég{i(g)ég%gi %ottﬁe %%%%r.a grgect[éhl ng it
in the sai d snveptier, succesgionq\cehrthegfoblaiaoityne rawbodiererve of the
invention, spRp$sagednd b) above may relate to one and the sane apparatus.
It will thus, for éxanple, be possible to use 5 m xtures having a reducing

.pover whi €h i ncrease$XAAFASCIFRRRGt BR Ehe ahRYPRFLOMCERRIA RF tRPBhe of

the aspects gblibfRednygnai phehditime opdratilont NEollLbUeHUDLE, sbi@epingCl e
enters a machi n%.i n.which the soldering or tinning operation is 10 carried
out, the ar®Fcl-d™B&PHY/ if appropriate, kept under a protective -
at nosphere betweer t e ewéhextinige sdpersittion anfblillesveeint rhyy of £1aimachi ne.
The term pro ' t p e;l s, LesLhis Lt d

essentially %?fg%t &g?ﬁog%ie?lgéi %n\?\rﬁ%‘gﬁgﬁhe(c%g?dﬁgl ﬁ%%ggeﬁﬁwgbe%t ration
does not 1&xceeddgriag aunbiRELN@X; ppm or even 100 ppm According to

anot her aspect of 1he1uBiRR! i Abedr€ngo! d&) | KT LhPEARLRPELEELIEY, | S
carried out wthin the actual covering, structure_(for exanple_a tunnel),

down- 20 st F@iAPHEd by A pRFERERtINE cCOPWH oo TePwest bY hELuXHRIdi nent s
of the invealdcetrdihge t0! s | hgvéritidmn{ier)opefsl iowedebpr eoldering

or'tinning),

15 this list of sudcessions being, of course, only
illustrative of the numerous possibilities afforded by
the invention, and in no way limiting.

Downstream of the point where the circuit is
brought into contact with the solder wave or -waves, that

20 is to say downstream of the soldering operation proper,
one of the faces of the circuit may, if appropriate, be
brought in front of the gas outlet of at least one
apparatus (which may be termed the "downstream" appar-
atus) for forming excited or. unstable gas species,

25 through which an- initial gas mixture (which may here
~again be referred to as the "downstream"’ initial gas
mixture) comprising an inert gas and/or a reducing gas
and/or an oxidizing ‘gas is passed, in order to obtain, at
the gas outlet of the apparatus, a "downstream" primary

30 gas mixture, comprising excited or unstable species and
substantially free of electrically charged species, this
making it possible, if necessary, to carry out after-
cleaning of the surface of the circuit.

A further envisageable case is that, during all

35 or part of | thé contact with the solder wave or waves, at
least one of the faces of the circuit is brought into
contact with the gas outlet of at least one apparatus
which can be referred to as the "additional" apparatus
for forming excited or uhstable gas species, through



which the fluxing according to the invention takes place, is perfornmed in
‘wave node and the article having the 25 netallic surface to be treated is
an electronic circuit, each face of which is brought in front of the gas
~outlet of at |east one apparatus for forldi ng excited or unstable gas
speci es by the conveyor system Advantageously, the upper face of the

el ectroni ¢ 30higiy can tinitied tgasmtmikturebripdich sabce@dsovbley deferred: of

the gas Out'eéé 9% aladHasl P&wapr&&@ﬁgﬁ fosnf%akegﬂ?gclaﬁd/&f ynst abl e

gas speci es. IS case o ng. the 1 nvention to case of_ fluxing
bef ore wave s’c‘ﬁ‘%}ﬁﬁ% gas; aé‘l‘i’d&F-‘daBe°§5d1§b'|‘%t%F ok (RAfRSLr iPh@rslerderi ng

operation is wrcsms-airoutat Nte SRRAII] B UT Nthedl APtsEr=AB, OanWiadidi -t he
sane covertlfmgt atégrure%ji t hat the fl uxgng oper ation, accor di ngﬁ%o the

i nvention upl BEHRTh ¢ 925 st Bp=6R Br eﬁ85‘PFi'1§1‘?%e &FFe

supports whi aknstsahlsyajéq specid8 angr esbstanhiable fnédebfngallmﬁnmes

bet ween the Cé@ﬂegaéhgxléga r&g’ iﬁgpl and the soldering pot. According to the

I nventi on, SUCCESSi ons owi ng type may then be envisaged: 5
- fluxing accordi ng &% wid ibey heasdy( eapparenthte ) the | persan Bkidled

preheating opgy atren aéel | oMk Dyragigh €€5h80 Ol ddatiticn®),; cardied’ JuALI NG
operation _foll owed | uxj ng according to the invention_(cold or hot)

(f ol | owed By "’.‘L‘E)t%‘rjdér‘ﬁﬁﬁﬁl‘éﬁ H“Hn?ﬁbﬁlemngt uRR¥ g 2RPEBF ditgMY @A aNvent i on
(cold), foll opagedys awirdheat ivigwpeiat i parti@ilavedeby sbwedtdigianqes di ng

|75t of SuocctLiiting, fhe SSEseR MG iFhel Sl [t Yte (RLdRFRbus
p055|b|I|t|esab16ywded by t he inventi on, and in no way |limting.
According to one aspect of the invention, provi-
15 sion is made to set up a regime, which can be referred to
as "waiting”, of the treatment carried out according to
the invention before soldering or tinning, when the
soldering or tinning operation is to be temporarily
1nterrupted
20 It is thus possible according to the invention to
' provide for situations in which, for example as a result
of an intentional action by the user, or else because no
circuit or article has been detected at the entry of the
structure during a time period which has been
25 predetermined, at least one of the following measures is
initiated: E
- the supply of primary gas mixture to each appar—
atus is stopped;
' - a reduced flow rate of the primary gas mixture
30 which circulates in the apparatus in question (for
example a few % or a few tens of % of the flow rate
circulating in the nominal regime used for treatment) is
maintained in each apparatus; '
- when an adjacent gas mixture is employed in at
35 least ocne of the apparatuses, the supply of adjacent gas
mixture is stopped in at least one of these apparatuses;
- instead of the primary gas mixture which circu-
lates in the apparatus in question, a primary gas mixture
which can be referred to as the "standby" is passed



Dowrrst r.eam of the point where the circuit is brought into contact with the
‘sol der wave or waves, that 20 is to say downstream of 't he sol dering

operation proper, one of the faces of the circuit nmay, if appropriate, be
brought in front of the gas outlet of_ajgleast one apparatus (which may be
termed the "downstreant appar- atus) for forming excited or unstable

gas species th%éughhéﬂéﬂhawéﬁiit@é\ (fort eadan@ae g Kbuteal (¥4 chbr nEYsdiere
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inert gas and/ BPULTAL gR? <th 5&’0% 8t %f ng' gas i s passed, in order

to obtain, at the-gaEaa-htlabpafaﬁd‘se appasitticheda fnlamaﬂfeeante@txh@mty 30
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referred to aiohhef' ad\dsddlﬁmits,ambat is fgirvénorhv NgaeX6£t gU1astHast abl e
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th i ch_an as mxture h can
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reduci ng 1gas mfébencentoxtﬁezappprgied drawiagsedini whiehier to obtain, at t he

gas outlet of the appgratus.4ang agddig clr?eméﬂ:.@ag ) ag, n;éture
'g% % %ant [ a?xPy ffr

conprising excited unstable gas specl es an ee of
el ectri- cal |1y15c,tn&|1§éaospeuhe§h A’ssvmﬂlt?éﬂ@l efiory appdemantingt htheerson

skilled in tRthcd akbbedi ﬁgdtg,lg[@uh‘;e&&au{ent carried out 10 actually
during the sol dering,_.my agpear g{ﬂy advan- tageous with a view, in

particular, to substATHIUTE ¢ SCPATARLFHLLY RERBASEDESsEBH SREERODT 0’Mh on t he
sol dering5 example of an apparatus for forming excited or unstable

gas species which is suitable for implementing the method
according to the invention. '

- Figure 3 is a schematic representation of another
installation suitable for implementing the method accord-

20 ing to th_e invention, in: which an electronic circuit,
intended to be subsequently soldered in a wave soldering
machine, successively encounters, in a covering structure
which is here of the tunnel type, three apparatuses for
forming excited or unstable gas species, in series, two

25 of these apparatuses on its upper face ar_id the third
apparatus on its lower face. ' : '

Figure 1 shows the presence of an article 1
having the metalli¢ surface or surfaces to be fluxed,
brought using a conveyor belt 2 in front of the gas

30 outlet 6 of an apparatus 4 for forming excited or
unstable gas species.

The conveyor system 2 passes through an internal
space 31, bounded by a ‘tunnel 3, advantageously connected
in a leaktight manner to the apparatus 4.

35_ , At 8 is diagrammatically shown the primary gas
mixture obtained at the outlet 6 of the apparatus. The
primary gas mixture 8 is obtained from an initial gas
mixture 7 which enters the apparatus through its gas
inlet 5.



all oy, According to one aspect of the invention, provi- 15 sion is nade to
set up a regine, which can be referred to as "waiting", of the treatnent
carried out according to the invention before soldering or tinning, when
the soldering or tinning operation is tojge-tenporarily interrupted. 20

It is thus possible according to the invention to provide for situations in
vvlnichb for exanple aSTnereﬁbbaim%nﬁwrépﬁeaaﬂﬁgaahnaeggﬁﬁeb% iIKbL§W6¥SOL

el se because circuit or t.i S en. detected gt the ent of the
Structure.  dubiRgPrEdeneRy ol dnishs G O SR SiARPS 918 JBKEYFRRed,  at
| east one of The fgddemisngatmasphiexe | sbtaihedt ditom thdie agijpplentofgss i mary
gas mixture 1 g; 86HePEA 10 AUdtp £ AP Hhimary?qhEHHERLUEL O £BhELPL the
primary gas mxture 30 I C circul ate Y {2 apparatus “Tn —question
(for exanpPe Huteg otbe atrealnent @tmzspherme BPowacaerdingcutatithein the
nom nal regi nenyYageibRr treatment) is mmintained in each apparatus; - when

.an adjacent gas mxture is enployed in at 35 | east one-of the apparatuses,.
the supply of adj acenthBaPrfsenGee 1% Retptedni Fha emkedimght oFeprRze

appar at uses; sentatiead @higtke mrb&abﬁdgﬁioﬂhx;gppﬁﬂbtﬁﬁﬁﬁif@ﬂ-fbﬁ%ﬁﬁgin t he
apparatus in estign, _a _prj as mxt.ure Lch,can be referr 0 as
the "standby" gggﬂp'gésgﬁ ugs{:%_g%sms&?&egacHogpsg?g?mat.fﬁ, %&‘grrb#e a
neutral ga$ odnelsariesevwithl thes/fiprktogepparatus e4d amd ) sueceasivappar at us
is swtched f%ﬂ@bﬁﬂﬁe égagm%;%q:itih@evv&i ch it was in to a standby regi ne

in which the 5 power densi? hérein is only a few Wenferr]. Oher
characteristics and adpgntiRfipldmting prestheni niéntapprapriatayer gemfrom

the fol |l ow ngplla¢ali By other adjacent gas mixture inlets such as those
represented at 13 and 29. '

15 The installation is furthermore provided, if
appropriate, with a means, not represented in Figure 1,
for heating the article 1. Infrared lamps present in the
tunnel or convection héating (hot tunnel walls) or else
the fact that the article is placed on a heating

20 substrate holder may, for example, be envisaged for this
heating means.

As represented in the embodiment in Figure 2, the
apparatus for forming excited or unstable gas species
this embodiment is of cvlindrical geometry and comprises

25 a first tubular eiectrode 14, formed for example by an
internal face of a metallic block 15, forrin which an
assembly comprising a tube 16 of dielectric material, for
example of ceramic, is placed concentrically, a second
electrode 17 whose thickness is exaggerated. for clarity

30 in Figure 12 being deposited by metallizatibn on the
internal face dielectric tube.

The assembly comprising the dielectric 16 and the
second electrode 17 thus bounds, with the first electrode
14, a tubular gas passage 18 and, internally, an internal

35 wvolume 19 in which a coolant is circulated, advantageous-
ly a Freon for its electronegative ‘character or else
deionized water. The internal gas passage 18 has an axial
extent of less than 1 m, typically less than 50 cm, and



tion-of. enbodi ments, which is given by way of illustra- tion but w thout

i rpl yi ng any I|mtat|on - and given with 10 reference to the appended

drawi ngs, in which: - Figure 1 is a schematic representation of an

instal lation which is suitable for inpteb®nting the method according to the
I nvention. - Figure 2 schematically represents, in section, an 15 exanple
of an appar at d&sf oradiakri rtgiekoi-'-lsed or dopst at @xceedec? esmhhpd ks

suitable for igRkage if&séhﬁxaﬂft rrﬂ\cordl ng to the invention. - Figure 3
is a schemati c Tepresentation anot i nstallation suitable for

i npl ementi ng the net h@headeknek 2B ingludesyhesibiiantiadly ndiwperrim

el ectroni c ci cauly. oppbsinee tﬁobﬁoﬁglbﬁ\ﬂmlﬂs)’lc%ﬁ x50 eshd 2R mypec-
sol deri ng chi.ne, sugcessively enco nter a coverlqr}lg struc 8 gtPV\hl ch

is here of 2t h&EVEh¥el PIBEI t e APPR F at es r YAy OR8¢
unst abl e gas sgedited, ihnpaskags, 18v\an65thef otitbee fgpathé uprimary | gas upper

face and the I.rd apparatus on. J u ows the
presence of aﬁg?{t cett i Lﬁ% TXCJ‘%% o%evﬁé Eggf%u%gi g Jle?urfaces to be
fl uxed, brought usi ngTalec@ﬂw@yoﬂObehd 21i extendt ovért hhegentive caxial 6 of

an- appar at us iehgﬁ;hf %rfmme NG P8 HR3tRRLE aa%umcwﬁﬁchTherupoeNéyor

system 2 passes Throu an ‘i nternal space 31, bounded by a t unnel 3,

advant aged®sl| Pé&nﬁ’@ct igFbedimgRti g'ﬁPrﬁﬁ%‘é?dtb“tﬁbg'ﬁﬁ)a? atgees nat
At 8 is diagr mbacatﬂé/ &MMnébg n;rlaﬁay mswww@olawsnaﬂtﬁlwe

"hi t1 8l gas miSEREECRLunERn B e HRE - apdhF atRY higgRVEEegaEerRiY: ;.
-16- The errbodmﬂluﬁeseplaasaﬂteacbenﬂﬁe;yr ofl thes Figtetvseldetdessehte af
inlets 9, 10 fp ura‘i&%%e fg%?xcrg tﬁ'ée%or passage of a coolant, for
15 example water. The gas inlet 20 communicates with a
homogen-ization chamber or plenum 23 formed in a casing
24 attached to the block 15 and including a tube 25 for

supplving initial gas originating from an initial gas

source 26 and therefore at a pressure which may vary,

20 depending on this source, typically from a few bar to 100
or 200 bar. The electrodes 14 and 17 are connected to a
high-voltage and high-frequency electrical generator 27
operating at a frequency advantageously greater than 15
kHz and delivering a power of, for example, the order of

25 10 kW. It may furthermore be advantageous to express this
power delivered by the generator by normalizing it per
unit surface area of dielectric. . _
The gas flux containing the excited species which

is available at the gas outlet 21 is sent to a user

30 's-tation 28, for example for fluxing metallic surfaces
according to the invention. _ ' '
The installation diagrammatically represented in

Figure 3 illustrates the case of an installation for
fluxing according to the invention, taking place before a

35 subsequent operation which may, for example, be a wave
soldering operation. Each circuit to be soldered is here
conveyed inside a tunnel 32, along a direction 42. The
system for gripping the circuits (for example of the type
including two chains with fingers gripping the circuit on



The ‘gaseous at nosphere obtained fromthe adj.acent gas m xtures 9, 10 and
fromthe primary gas mxture 8 consti- 5 tutes the treatnment atnmosphere 30
accor.ding to the invention. The presence is noted in t he enbodi nent repre-
sented in Figure 1 of additional apparatl®es for form ng excited or

unst abl e gas species, not shown, at 11 and 12, 10 in series with the first
appar atus 4 afdtBeEcsidevefy thac sunnel bchay nob been crepresdited nsfat | at i on

then, if a hsabe, ctRPY tP) t B&k 2AC .t lets
!sﬁch as those%ﬁéﬁ %g%&; gt 1 2%113928“% végd %t&@ﬁsnstal‘?%%aa i's
d f

furt her mor e PgFEPRpfk bt ked i nthe Ehsof ntave eppldemingl in

Figure 1, formbehineg the article 1. Infrared | anps p][esenthi n tEe tu?ne:
or convect gon heati ng ot.. or er the fact that the article
i s placed gn a heati ngf‘go&%gg? S%Q%nhﬁ FETS TN S‘fo?n%ﬁﬂ & e gR8 saged
for this heatfPufletansef Athrepr capparatuses hd3¢nhdtl maﬁh EOrFlmmd ra_w{ the f
apparatus for g Inls3dn odinent is o
C5F| ndri cal gg%ﬁ%%? gﬁxq rrgr ?%e?%Sa%% rst fﬂﬁ *’ H ﬁ g?:’?r ?je T2-%% or med
for exanple byUBAS| Meer ndl: f dBe off theminitial bitype J_aarefnespecm@ry an
assenbly conptrehtedp, t4hE Aéref pre&l £O1y | thdh nl.a?gé,. ;ﬁg@g

ceram cy ”Bl a eﬁ cghce tYi czz;l Ip, a second eI ectrode 17 ose tHi g‘{mess S
exaggerat f%? Qr inepudtipg IﬁhGEPgr?‘E bdPRg PFEPBIYt - 1srRst A9 iand i on on
t he i nter nal aacmoﬂeehpeufmauye trEat anhecUPp¥rCcOaBsi 6F Nehd heidkelect ric

14
tlﬁbﬁlngrtg:ssgggggg%'ﬁ ang’%l hus und?% Vﬁ%%é?"e%%i%ﬁ&ei%‘[?gf%l chaa
cool ant is ciEhel hower Mrufég:émssmb;matl:r eon for its el ect roEegat ive I
character or else dei %ézfﬂsﬁ‘@iﬁth I%tl(é{_&% 39ﬁ§spﬁ§3§gre&18es§r§t§é] axi-a

ess 0

extent of |ess than 1 typlca
15 1ndependentlyy% any wave solder:.ng machine, but as

broadly developed above, numerous possible arrangements
of this installation may be envisaged:
- the fact, for example, that at the exit of this
_ installation and of the tunnel structure 32 which it
20 " includes, the circuit enters a wave soldering machine
(direction referenced 43), the circuit being, if appro-
priate, kept under a protective atmosphere between the
exit of the tunnel and the entry of the machine;
- or else the fact that the fluxing according to
25 the invention and the soldering or tinning dperation are
carried out within the same tunnel structure 32 (the
soldering vat being located downstream of the fluxing and
therefore downsﬁream of the apparatus 34 which is the
' last one encountered). For ‘this case, the direction of
30 the entry of the ‘machine has been symbolized by the
reference 44 and the direction of the location of the
soldering bath has been symboliz_ed by the reference 43.
As mentioned in detail above, the assembly A
consisting of the tunnel portion incorporating the three
35 apparatuses 33, 34, 35 for forming excited or unstable
gas species will then necessarily be located upstream of
the soldering bath but may be, depending on the case,

located upstream or downstream of a circuit preheatlng
step.



- 17 ~.its radial thickness e does not exceed 3 mMmmand is typically |less
‘t-han 2.5 mm The bl ock 15 includes, substantially diametri- cally opposite,
two | ongitudinal slots 20 and 21 respec- 5 tively formng the inlet for the
ini'tial gas to be excited in passage #8l&nd the outlet for the primary gas
flux containing excited or unstable gas species. The slots 20 and 21 extend
“over the entire axi ahn eipskablatien caugly B® athakavdegcribed wWWith, in

the 10 Caser@ffeE-QﬁcS”W' ?‘E&ﬁréegr eSﬁrec%df&tEhgurexﬁee dQﬁﬁaBQEuSéQGGd t he
thlcknesseandlstylca ysubs%%alntlallgldentlcal to.th atter
€h gegib £

body 15 advafi§fedisi athcra YhER pZrfBEReRge ofot IFé'gI“lrFst 'eIYé%?rode
14, a pl ural hispdoffott cirRa igoroytn sexeaplals of onmpldmerdtitibn ex@inphe wat er.
The gas |%Ie 20 _conmuni cat es th.a ho H%f |zat|on ch rrberd L gt@gum 23
formed in2a CRYPREI9%/at PEChER Y0 e FPORAEE Vond SPRIP Gan 8-t 25 for
supplying i nmn.alw gas originati ng froman init | al gas source 26 and
therefore-at a press

typically froma few % [Lcrllo “@I%“ %Qt‘i', g+‘2%f J{ %fs Hiég%? are

connect ed toeesampéﬁsvereage %Wﬁgﬁ frequency eI ectrical generator 27
operating at a frequeny adyestraonis! 1ngrpsegg.el t.barwelé sHeopdrdebitveri ng

a power fqr _exanple, the order of 2 the nor e be
advant agel(?us "t’x‘fhé‘?praeé?“iem?lﬁ{?\ﬁéf‘gdé‘la eP&d 'y"°'f‘h§ S@?lcal

nor mal i zi ng ifluser khad been aemovedy hbavihgl actunnelTbeegastél extgeat ai ni ng

the excited 3Reghes Wleeohss UALhARLEPIShe GBS QUkeho?L Lanpgll (O @

user 30 station i ¢ surraces a COI’dI ng to
the inventi orfurgheat nthal barctmtdl afr &hﬁatqnd@lrl ywfr epr@stat 480f@) Fagdre 3

illustrates, G353 -2h3gn bi_]&é@|%€él on for fluxing according to the

i nvention, ta I ng pl ace be ore a 'subsequent operation which may, for
exanpl e, ¥ a wave sdRRSd n@fopacyenen. ¢Rchthe r @ircuidshePagtderadhi s here

apparatus: 8 cm/min,

- each apparatus uses a power of the order of 3 kW,
corresponding to a power density of the order of
35 W/ cm?;

20 - at each of the three apparatuses, the circuit was
heated (circuit temperature kept at a level of the order
of 150 to 160°C) by the presence of a radiating tube
opposite each apparatus '(at; each apparatus, the circuit
is therefore "sandwiched" between the apparatus and a

25 radiating tube, not shown in Figure 3),

' - the fluxed and wave-soldered circuits were of the
printed circuit type (PCB) which were pretinned, double-
sided with metallized holes including components from two
categories: "surface-mounted" and "wire-bonded";

30 - for each example described below, the number of
soldering defects was counted, for each circuit, on the
wired components which were particularly difficult to
treat (defect involving the solder rising in the
metallized holes). Each example therefore gives the

35 average number of defects observed per board, for at
least 10 SOIdered-boards, in the knowledge that one board
contains 100 soldering points of the "metallized hole"
type. '



conveyed inside a tunnel 32, along a direction 42. The systemfor gripping
‘the circuits (for exanple of the type including two chains wth fingers
gripping the circuit on - 18 - either side of the tunnel) has not been
represented, for reasons of clarity, bu#0Ostuch conveyor systens are widely
known to the person skilled in the art of_ wave_sql dering nachines. 5

The circuit then sucEe@Esithey LdEstunexamplec Qfasi F@thﬁf'l?’hfeethe

appar at uses dgera¥ing5 dotdiftabiisNgaw Cithed eesults aldbtagaedspaeeéesad in

whi ch the gag m)x- tures 36, 37, 38 of the initial type are respectively
treated), an8°noPBSprecisely the primary mixtures 39, 41 10 and 40

resul ting therefrem thee ipditialy miixtiuree sc@trentdlGimptbes Fagisti caid y treat
t he upper gfa t ' L. r t [ P i . JyOr

Speci 11 cafl y “eedats Sppabpbites; ST/ B0 B8 Bh BN, Mileth® MR i

Fi gure 3 hascbeb¥dregersent ed 15 i ndependently of any wave sol dering

machi ne, but as 'b"foadhitﬂﬁieh&f&&érébéa&wewrﬂUStIPé’SElBﬂ-& aﬁ;?ﬁwas@nts of
exi T of thi s BAE 2Rl 2B b Slcib el He/ TnKCRER KE P c 30, G EYRTRISD
i'ncl udes, thendi 1000t pemtef H.0;wave sol dering nachine (direction referenced
2t mbsphet betweer  ATSERPE BPEERE HAMHoS A% % he entry of the machine: -
or* el se the fact thafForhechef | segargl cexaompliengthe gberakingveobdbbiems t he
sol dering or 4 hn@hggfgg@i@éi%iﬁ[)ngdcggﬁ ad ggiﬁg\g\,&pi n the same tunnel

i

structure 32 (the sol erl_ng vat  berng l'ocated downstream of the fluxing and

therefore downstreami®fitiné Fgpduzeusayeptegh ins epeh| g8t e three

encount er ed) apbRiratiisgs¢ases kh Jorecis om0k, Sfixkhecnidsh O Sheosmchi ne
0

has been %ynb I zed by the reference 44 and the direction of the l'ocation
of the 1 hydrogen; ) :

~ average defect rate: =~ 40 %
For a third example, the operating conditions and

the results cobtained are as follows:
- the initial mixture converted in the first and
20 second apparétuses: 17 m*/h of an N,/H, mixture with 4 %
of hydrogen; _ '
- initial mixture converted in the third apparatus
(34): 17 m’/h of an N,/H,/H,0 mixture with 4 % of hyélrogen_
and 6000 ppm of H,0; '
25 - average defect rate: ~ 65 . %
For a fourth example, the operating conditions

and the results obtained are as follows: _
- the initial- mixture converted in the first and
second apparatuses: 17 m*/h of an N,/H, mixture with 4 %
30 of hydrogen; '
- initial mixture converted in the third apparatus
(34): 17 m°/h of an N;/H,0 mixture with 400 ppm of H)0;
' ~ average defect rate: close to 100 %
The results described above illustrate the very
35 substantial improvement in the results observed on the
pointé of the circuit which are most difficult to solder
(wired components, inetallized holes) in the presence of
water vapour in the initial mixture treated in one of the
apparatuses.'



sol dering bath has been synbolized by the reference 43. As nentioned in
“detail above, the assenbly A consisting of the tunnel portion
i'ncorporating the three 35 apparatuses 33, 34, 35 for formng excited or
unst abl e gas species will then necessarj{y-be | ocated upstream of the

sol dering bath but may be, depending on the case, |ocated upstream or.
downstream of a circpkt ppeeie@élVaneiitddned, thé9watéd {apédet | @dnwghtsuch as
t hat describeg .t h ref%r‘e ce to Fiqure 3 inftgr orati nﬂgt ree a%q{atuses
such as that ®Hesd¥ beB iith S8 BHXWRS ERGHIE Do \ade £Br yi ng
out exanpl escase| MinenEnitdidularoftd hehé iconéehtonf asheverests ofonttas ati ve
exanpl es det gj el T N ;4 e t af on Ltions se
exanpl es ar eitg%gg%fl o§§l:s -wﬁggﬁgt é\*%%l onﬁgi Mgurgagé#axg i%%f‘)?%gfat ed 10
Wit hin a ®avadepted) i ngndnshsae tef the wWivbeh afhantiiedec dio thaixtreated been
removed) haviigra EYNERe QuES1dLitPUE the §RIHBreACIYEREs 2 PriSdGRlddId ZONE

(maintaining a tenpera-_ture at the circuits of the order, of 150 to
160[err] C) afRdt be thesfipshing ysedyfor $he electronig,qiFcuit) -advance of
t he ci][cuihts gast fspaaEfawm@; usit 8 appdars, ineaehidappaieéu]csthﬁheﬁ ad
power of the,order of,3 cor respondi to _a.power density.of.the order
of 35 W cnf efffngpinto a‘\"‘/¥°m§? @bﬁr}gfﬁ%}m&ﬁ°gﬁp§?§iﬁ¥%‘gt Jf%e"%i rcuit
was heat ¢0 (atdvantageeupertat Uroratepttied watewelapbutheocatdat ef 180t o
160[err]C) by t r n ‘2 radi gt u RQS) t e eac us (at
each appar at %é’gﬁﬁe ???C%ﬁﬁ%pgét ﬁ%re c?rsegg"ésoan v(vjlb((:)r ! baet%eglﬁg?%gég%par at us
and a 25 radiiat thg rabge RO B 5090FpgmMe 3), - the fluxed and .

wave-sol dered circui g Wer @18b B8erved that, for the case proposed,
it is desirable to ensure the presence of a few % of

15 hydrogen in the initial gas mixture, 4 % representing a
very reasonable concentration which is acceptable both
economically and from the point of view of safety.

Comparative tests (all other conditions kept
constant) for this same circuit made it possible to

20 demonstrate that an increase in the hydrogen content (for
example to 20 %) did not significantly improve the
results. '

Although the present invention has been described
with reference to particular embodiments, it is in no way

‘25 limited thereby but, on the coni:rary, is susceptible of
modifications and variants which will be apf:az_-ent to the
person skilled in the art.



priﬁfed circuit type (PCB) which were pretinned, doubl e- §ided W th
metal i zed hol es including conmponents fromtwo categori es: .
"Surface-nounted” and "wire-bonded"; 30 - for each exanple descri bed
bel ow, the nunber of sol dering defects-wag eounted, for each circuit, on

t he mﬂred conponents which were particularly difficult to treat (defect
involving the solder rising in thELAEMS||ized hol es). Each exanple

[ the 3 a u r ' c op. e er_b for at
| ]tgggte f %esg: \égfeg goarﬁe?g?ngﬁjﬁe %gwl ’é%‘b’gﬁ{ ats%o.ngé%%%r g’_”%op?ﬁ?%éﬁl‘bo
sol deri ng poi ALE*BFSt RE 2RefXtirled hefere(gpldering ©o timming hesing st

i g Rat i conditions and the results
RP 4 e ob PULOYE chAractdm AEPIA LhALE canverted in the first and 5

bt ai sthedinitial, o xtur d
ggzghgegpggsagﬁsggg i%nf‘é‘rl:tjl)%ﬂil §fSa 2 rﬁgﬂt'ur"é”mlt%wg%aéf nerbgen; -
initial m xtugadscandéered 'mduh?enghgaﬁl a?ﬁﬁigb];%%ﬁn i%x%eipgirn%]% PJ%[ e?p] o
_ . : ; ,
- TS Uhtiehbe L en i tdd Fale yRkPRE?cLe cRas st nhepagte at

oper ati ng conﬁ???gné’“&n&ﬂﬂ?é‘%ul&1§-,olﬁ,ai ey fior Forfrdhbowsicited i i al

' ' f ilelar ee ;gpp sy 17 Jglenr]/h of an
N or 1/ H Bpr | T eenr b o Lh 4 Tt PR panee 2% oo, SRR o oAk
[err] 40 E/?FO? wehtter e%ﬁné"l}’& IRRATHIME,t i gPEUARINY | oRS avickture resul ts

ggt ai gggda;e as,fé(;to%) ar%gmrj Iy'r?te,i ]gﬂufg@ﬁt g;e? %F\étrg{ﬁg%é(%ﬁ%%v{: 'tt{]hs% ?A)ngf
nyarogen: - T era: oA, SR L A iges appmeibeing in
the range [50 ppm, 6 %];
b) the surface to be Ffluxed is treated, at a pres-

15 sure close to atmospheric pressure, with a gaseous
treatment atmosphere comprising excited or unstable gas
species and substantially free of electrically charged
species which is obtained frbm the said primary gas
mixture.

20 2. Method according to Claim 1, characterized in
that the said gaseous treatment atmosphere is obtained
from the said primary gas mixture and an adjacent gas
mixture (9, 10) which has not passed through the said
apparatus.

25 3. Method according to one of Claims 1 or 2, charac-
terized in that the water vapour content of the initial
gas mixture is in the range [100 ppm, 1 %];

4. Method according ' to Claim 3, characterized in

‘ that the ﬁater vapour content_of the initial gas mixture

30 is in the range [500 rpm, 5000 ppm];

5. Method according to one of Claims 1 to 4, charac-
terized in that the said oxidizing gas mixture contains
oxygen in addition to water vapour. . ‘

6. Method according to one of Claims 1 to 4, charac-

35 terized in that the said initial gas mixture consists of
a nitrogen/hydrogen/water vapour mixture.

7. Method according to Claim 5, characterizéd in
that the said initial gas mixture consists of a nitro-

gen/hydrogen/water vapour/oxygen mixture.
RN A0




(3457:17 merr]/h of an Nerr]/Herr]/Herr]0 mxture with 4 % of hydrogen'

and 6000 ppmof Herr]0; 25 - average defect rate: [err] 65 % For a
fourth exanple, the operating conditions and the results obtained are as
follows: - the initial mxture converte®3nthe first and second

apparatuses: 17 nferr]/h of an Nerr]/Herr] mxture with 4 % 30  of
hydrogen; - i®itial niethed acrarsiingd tononkeofhClaimpphrie s, (SWrack?
nferr]/h of apeMNagd] Al &hialtO Eﬂé(té'éfdwiﬁi‘tfgﬁ gag %Qﬂ[u‘irﬁf] mpride age
defect rate: close to 100 % The results describ above 1l lustrate the very

35 substant i BYdFeRRRy @Rchiin Fhate thes hvdsogeBerorteRf ehethpiinidigl t he
circuit whichgage mbstugefflcekt §A Sehder rﬁ.w'géed [qglmpong;ﬁ,ﬁ, nsg ajlllhzed
hol es) in the prese f water vapour i e lnitial mxture treated in
one of thega g?g?ﬁa;@qu.ess_ r‘i‘fn-° eﬁ?@ﬁi%‘&s}@ Tenti oned, the water vapour
content of th®.initiaMetasd modcanrdinghdisl dnkeofidgpaidsi h each, cetsmad-n
particular to n{.en Cthe rest .of the  jnitial.dgas m.xture (here to
t he hydrogen E%% ze%? ?a%}é%%éd%ﬁr%nr% %1 esoéf%a‘{'%entt’yd:@%ofararq;ﬁ & gtot %e
treated (heretreated dsnplepdiad) b6 whetampekmtarrg oofit datyebo mmtsientd to
the finishingrunsdrd Qlird Nhe!t8fd hiiting teMbblatare of thPeiid It
appears in this caszé t hat, taki ngnlgnt %Hg%c%u‘rﬁea?l- o@ﬁe é}éﬁl{ﬁ%ﬁ} ons

‘enpl oyed, 1Pt R 2pder it SRIFOL LYY thee subseRuenk: epldepRg Wrkiaming t he
initial gas nopérd€is. cl ose t.o 1000 ppm and therefore in the range [500

Gos! rabl e o Misure cMECRIoAREREBInE [ty SABEMIED ny FPAYRRERRLERE i1 ¢ al
gas m xture, #hstrtheemedting demperatursoofibtbhecsaddnialdbyorisveldsed S
acceptabl e botf ¢aga@Mm gak! YnaRflatr ekt 46180 lnpdlrathSl ¥ SRS the

15 article to be treated is heated does not exceed 160°C.

11. Method according to one of Claims 1 to 10,
characterized in that the article (1) having the said at
least one metallic surface to be treated is brought in
front of the gas outlet (6) of the said apparatus (4) by

20 a conveyor system (2) which passes through an internal
space (31) which is bounded by a covering structure (30)
and is isolated from the surrounding atmosphere, the said
structure being connected in a leakti'ght manner to the
said apparatus or including the said apparatus.

25 12, Method according to Claim 1, characterized in
that the article (1) having the said at least one
metallic surface to be treated is broﬁght in front of the
gas outlets of a -.'plurality of apparatuses placed in
parallel over the width of the article and/or

30 successively in front of the gas outlets of a plurality -
of apparatuses (11, -4, 12) placed in series, by a con-
veyor system (2) which .passes through an internal space
(31) which is bounded by a coverihg structure (30) and is
isolated from the surrounding atmosphere, the said

35 structure being connected in a leaktight manner to the
said apparatuses oi‘ including the said apparatuses.

13. Method according to Claim 2, characterized in
that the article (1) having the said at least one
metallic surface to be treated is brought in front of the
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Conpar ative tests (all other conditions kept constant) for this sanme
circuit nmade it possible to 20 denonstrate that an increase in the hydrogen
content (for exanple to 20 9% did not significantly inprove the
results. Although the present inventien2das been described with reference
to particular enbodinents, it is in no way 25 linmted thereby but, on the -
contrary, isgasscoptiete off nadi plunalbty ofd apparatysesi ¢laged ba

apparent 1o theAYEION ShLL! ehid) (heagh!. of - £R2 - FLAR 1. anasorhethod

for dry fluxiing at |east-one nmetallic surface of an article, bgPOI:e
sol deri ng or fYaaessdvedvndrarfrantowf cFhe g2%erPybiets efap: PYuralityy) an

initial gas Gﬁ?#ﬁhﬁa@usé&mi-ﬁimg 80) | peabedainaérdlesy WfUSI @gngas and
i ncl udi ng an _oxi

i zin as,m xture which ing]udes water,_yapour, is passed
through oS | SROR BV Sk, L vhdh Gasaes "ERFORGh nihg LofRRREY SPRRor abi o
gas speci es,(31)n whdicledis boundatiaby, a abdvering) stinmociumeo(30) thd is
apparatus, a .pri g ) xture ( 4 gas tl .(;6) of .
t he appar at usljgcflr%ev\é\i/at Zifro\';/ﬂapo%i}e cosﬁ'lre’%t%h(#gghe%%Péggaés rrtﬁét ur%ét%geji ng in
the range [5GYppmture)jbeisng t tennectedecinoapddakbight imannemt tal, the a

pres- 15 surg;£lB3arattsed! BPSPREIUEind 85 Wald apbhbatdsegaseous
treat nent at nospheré conprising excited or unstabl e gas species and

subst ant i ¥ | 14+ ee ofMathed r peaprdinhatge F1lnisti ¥, wrhakackeshzed nd® from

the said pringfat gae Messt ®nelOof2the saiddt ApFass€0idh NndohGestai Enl,

characterized in that the said gasgqus treatment atnosphere,is_obtai ned

fromthe sai d“Hrr}r’T?gr y938s “H?SH"lﬂge gﬁd aﬁf:‘%&’ aCORPTYEES 3R (FRS¥Y, 986) which

has not passethd/fomugirddueing dasppandt aa. oxidizing gas mixture which
includes water vapour.

15 15. Method according to Claim 11 or 12, characterized
in that the said apparatus or at least one of the said
apparatuses is the seat of an electric discharge created
between a first electrode (14) and a second electrode
(17)., a layer (16) of a dielectric material being

- 20 -arranged on the surface of at least one of the electrodes
(17), facing the other electrode, and in that the initial
gas mixture which is converted in this apparatus‘passes
through the discharge transﬁersely to the electrodes.

16. Method according to Claim 15, characterized in

25 that the power used in the said apparatus, normalized to
unit éurface area of dielectric, is greater than or equal
to 1 W/cm®?, preferably greater than or equal to 10 W/cm®.

17. Method according to Claim 12, characterized in
that the treatment atmosphere successively encountered by

30 the article to be treated along the conveybr is zoned in
the following manner: at least one of the appara'tuses
(11, 4, 12) for forming excited or unstable gas species
converts a different initial gas mixture "(7) from that
converted by the apparatus preceding it in the said

35 structure (3).
i8. Method according to Claim 13, characterized in
that the treatment atmosphere successively encountered by
the article to be treated along the conveyor is zoned in

N

the following manner:



25 - 3.. ~Method according to one of daims 1 or 2, charac- terized in
“that the water vapour content of the initial gas mxture is in the range

¢100 ppm 1 % ; 4. " Method according to Claim3, characterized in that
t he water vapour content of the initial2gas m xture 30 is in the range,
[ 500 ppm 5000 ppni; 5. Met hod according to one of Clains 1 to 4,

charac- terized |a)that lbhstsend ofi d:hel wpgaatusésur(elcont,alms cﬁqmgen in

addltlonto ap, di ne ns, 1 to 4,
charac- erl ze% g’g‘gﬁtﬁdtﬁg SéJI'X% I Ni ?l a géas%&f%ér)e %‘%Insﬁgs s & a

ni t rogen/ hyd@agéarem ekniirdurgas uiwtirey (7) fravetthat aeroretited ty d ai m
5. char act ef {Rd dopaldidius!t retild righl 44 Ahn03m XAHAC st20TKAES Of3)3 Nitro-

gen/ hydrogen/ wat er “vapour/ oxygen m xt ure.
.accordi ng=t 02BA&oBf Clains 1 to 5 charac- terlzed |n t hat the said initial

gas mxture COWDer%hEYQHgEQEntaEQsl Rikbakret N9, hnduowlegaaerih Qt the

initial gas ure s range
preferably |%§§s haﬂ?eor°§ LH\e t FPRIF Y % H‘ l\/gt'hoﬁﬂaC(?BFdl ®ne of

Clains 1 to 8xcthadaor tm*rstahiel rgaté1a§peclws nist kid fifeeehtrefiront hchzelt ti cl e

to be treate t e \peen . anbt ent nm, ure and
the nelting gm*)rp Q ure o%’l}aeh E%Eékﬁée%ﬂs@orag %g caltrlgy %Jﬁt he -
subsequed® sskwvetngeok3Xi nning operation. 10. Met hod according to
daim9, chaggcteri ZﬁQ&hB qt Q\Q;Icotrﬁ?inGE@d ng14 HRP§kat %ﬁctﬁe’i&zéﬁ' dalloy is

close to 180[err]C, and in that the.sai d tenperatlre to which the 15
article to b PFe&ttSHsl §)ha§@ea>>dcr@§%ala§£cé@¢hmomer]@d Tehe sam@ypt hod
according tappaeat@s.Claims 1 to 10, characterized in that the article

o front ”8ft9ﬁe33;§’ Bhhed (oG ta; Pipparabiatny oy o e, MO
15 characterized in that the article emerges from the said
. structure then enters a machine in which the said solder-

ing or tinning operation is carried out, the article
being, if appropriate, kept under a protective atmosphere
between the exit of the said structure and the entry of
20 the said machine. ’ .
21. Method according to one of Claims 11 to 18,
characterized in that the said soldering or tinning
operation is carried out within the same said structure,
downstream of the said apparatus or of the said appar-
25 atuses. .
22, Method according to Claim 20 or 21, characterized
in that the article having the metallic surface to be -
treated is an electronic circuit, and in that the said
subsequent soidering or tinning operation is carried out
30 in wave mode by bringing the circuit into contact with at
least one wave of a liquid solder alloy, each face of the
circuit being previously brought in front of the gas
outlet of at least one said apparatus for forming excited
or unstable gas species, by the said conveyor system.
35 23. Method according to Claim 22,  characterized in
that downstream of the said contact with the solder wave
. . or waves, at least one of the faces of the circuit is
brought in front of the gas outlet of at least one
* downstream apparatus for fominé excited or unstable gas
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20 - a conveyor system (2) which passes through an internal space (31) which
“I's bounded by a covering-structure (30) and is isolated fromthe
surroundi ng atnosphere, the said structure being connected in a | eaktight
manner to. the said apparatus or includ?hg-the said apparatus. 25 12.

Met hod according to Gaim1l, characterized in that the article (1) having
the said at BPgSteSne threughi shdghf & dewnsgieaamedinidtiiad gamghixtureront of

the gas out b%k@r%lagphw aln@rxt g%fs %%g&t #S SfediARd gddn z&?d/%ﬂ en over
/ or

the width . of the "article successwely irn front of the gas

outl ets of a°EfF'9F'§FP9y9815 d’ﬁpé?aaﬁs&ge ip) prder to) qitaddy iaf SEe e$@Shy a
con- veyor syatest(2pfwhithle papparathspugh adownserash speifaxyl) gaki ch is

bounded by a_g¢ ring structure 0).and is s ed fromthe surrounding
atmospher 8, - FRECaERa” soneEs pibS, SR LB oxo HeteBaS 4 B “hnner ot o
the said appsubstsssiatlyntfreeiom eles:tzanalappahax@@sspé&es I\/Et hod
according toxy ai m 2 methd acggéélzfﬁq ntghag, éh%faréiﬁiﬁ s (11 hay n?zt he said

at least one netallic sur ace t reat e ) broug ront o

24 - gas out FbpFagtegipeds am t{hak, PpEIRG u3Ed MTaceerE n°§arfd19 eﬁaldover

the width %fontTaE:Q vﬁ.rttﬂ Chife saxwtézorwm03§sweéy Iatf NAHstoforidecpas
outlets of a urallt% garatuses rF‘% | aced in series, by a
?2) %Fh

con- 5 véfor p§§'§€’s‘lphr’ti|ghna tnaY’l ad%‘e(SQTSV\hlch
i s bounded byuxleavesf rm:sléwt ubre ( 34ditichal appardads f F6/M EBeming

manner to ¢ heeh TR i R <), 4o i e R S i Set8lg 8l
Met hod accor dilegailo d;hat:malz gashamicttarez edeomprisingt arcagneytie gast he
sai d apparat gf@o&o%v ?.g rsaats' 3nadds hXbiifizidy ohll ChscpBERges an
I nert gas an u0|ng an oxi di zi ng ga xfure
i ncl udes kMt dn to obtain, at the gas outlet of the apparatus, -
an addltlonal primary gas mixture, comprlslng excited or
unstable gas species and substantially free of
electricaliy charged species.
25. Method according to one of Claims 21 to 23,

20 characterized in that means for detecting the arrival of
the circuit at the entry of the said structure are placed
upstream of or else at the entry of the said structure,
and in that at least one of the following measures is
initiated as a result of an intentional action by the

25 user or because no circuit has been detected at the entry
of the said structure during a predetermined time period:

’ - the supply of primary gas mixture to each of the
said apparatuses is “stopped; |
- - a reduced flow rate of the primary gas mixture |

30 which circulates in the apparatus in question 'is main-
tained in each apparatus;

- instead of the primary gas mixture which circu-
lates in the apparatus in q\iestion, a standby primary gas
mixture is passed through each apparatus;

35 - the supply of adjacent gas mixture employed in at
least one of the said apparatuses is stopped; '

- each apparatus is placed in standby' mode, in
which the power density used therein is only a few W/cm®.

A




15 -15. - Met hod according to G aim11l or 12, characterized in that the
‘said apparatus or at |east one of the said apparatuses is the seat of an
el ectric discharge created between a first electrode (14) and a second-

el ectrode (17)., a layer (16) of a dielectric material being 20 arranged on
the surface of at |east one of the elgc%?oges (17), facing the other

el ectrode, and in that the initial gas M xture which is converted in this
appar atus passes through the discharge transversely to the el ectrodes. 16.
Met hod according to Claim 15, characterized in 25 that the power used in
the said apparatus, normalized to unit surface area of dielectric, is
greater than or equal to 1 Wcnferr], preferably greater than or equal to
10 Wenferr]. 17. Met hod according-to Caim 12, characterized in that
t he treatment atnos S } el cQun rticle to be
treated al ong the cg‘ﬁ’@@&&ﬁg%ﬁ%ﬁ%@ﬁf@ﬁ%% %&#@@:ﬁat | east one
of the apparat useBEFORE SOLDERINGIOK @INNAYGexUSING AN AMMOSHMEREgas speci es

converts a different initiakggag gkéfsw?s (VZ%TE{I{ %bﬁﬁt converted by the
i structure ). 18. '

apparatus preceding it in the sai Met hod
according to Claim13, characterized in that the treatnent atnosphere
successively encountered by the article to be treated al ong the conveyor is
zoned in the foll ow ng nanner: - 25 - a) at least one of the apparatuses
(11, 4, 12) for-formng excited or unstable gas species converts a
different initial gas mxture (7) fromthat converted by .the apparatus
preceding it in the said structure (3), 5 and/or b) the adjacent gas

m xture (9, 10) enployed in at |east one of the apparatuses (11, 4, 12) for
form ng excited or unstable gas species is different fromthat enployed in
the apparatus preceding it in the said

Abstract:

The invention relates to a method for dry fluxing
of a metallic surface before soldering or tinning using
an alloy, according to which the surface to be fluxed is
treated, at a pressure close to atmospheric pressure,
with a gaseous tr._'eatment atmosphere, comprising excited
or unstable species and substantially free of
electrically charged species, which is obtained from a
primary gas mixture (8) and, if appropriate, from an
adjacent gas mixtufe (9, 10), the primary gas mixture
being obtained at. the gas outlet of at least one
apparatus (11, 4, 12) for forming excited or unstable gas
species in which an initial gas mixture (7), comprising
an inert gas and/or a reducing gas and comprising an
oxidizing gas mixture which includes water vapour, has
been converted, without the adjacent gas mixture having
passed through the apparatus.

Figure 1 to be reproduced.



10 structure (3). 19. Met hod according to Claim 18, characterized in
that steps a) and b) take place within one and the sane apparatus. 20.
Met hod according to one of Claims 11 to 18, 15 characterized in that the
article energes fromthe said structure then enters a machine in which the
said solder- ing or tinning operation is carried out, the article being, if
appropriate, kept under a protective atnmosphere between the exit of the
said structure and the entry of 20 the said machine. 21. Met hod
according to one of dains to 18, lgﬁ cterized in that the said
sol dering or tinning operatlon s carri t within the sanme said
structure, downstream of the said apparatus or of the said appar- 25
atuses. 22. Met hod according to im20 or 21, characterized in that
the article having the netallic surf to be treated is an electronic
circuit, and in that the said subgequedt sdydering or tinning operation is
carried out 30 in wave node by br I n e circuit into contact with at
zﬂéo

| east one wave of aliquid solder each face of the circuit being

previously brou in fgont o Y of m Ieaz one 13id

apparatus for ntng cite or Jnstable ‘ spe 1 es, t he saNd conveyor

system 35 2 Ngf;od accbrd ' char terized Dn t hat

downst r eam of ¥ he sai contact mn : fve or nvaves, atfleast one

of the faces 0 CIFCUIt | t he gas out ! of at

| east one do a aratﬁ' XCT or up4table t s - 26
ht re conprishng an

i nert gas and/or ar ci ng has-an ' asged® in order

to obtain, at the ga€autlet of GPE i mary gas

)

- speci es, ugh ' a
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5 mxture, conprising excited or unstable gas species and substantially
free of electrically charged species. 24. Met hod according to one of
Clajnms 21 or 22, characterized in that, during all or part of the said
contact with the solder wave or waves, at |east one of 10 the faces of the
circuit is in contact wwth the gas outlet of at |east one additional
apparatus for form ng excited or unstable gas species, through which an
addi - tional initial gas m xture, conprising an inert gas and/or a reducing
gas and/or an oxidizing gas, is passed 1 I sy order to obtain, at the gas
outl et of the apparatus, an additional|;a y gas m xture, conprising
excited or unstable gas speci es and substantially free of

- electrically charged species. 25. Met hod according to one of Cains 21
to 23, 20 characterized in that neans for detecting the arrival of the
circuit at the entry of the said structure are placed_upstream of or else
at the entry of the said stru reg and ign that at | eayt one of the
foll owi ng neasures is initi téé ional, action by

] asja res@lt of an inte
the 25 user or because no qircwit ,has bden detected atfjthe entry of the
said structure during a pre

eterm ped ti period: - thg supply of primary
gas mxture to each of the daid apparatugdes is stopped;f§- a reduced fl ow
rate of the primary s m xfjure 30{whichjcircul ates in ghe apparatus in.
guestion is nmain- tai i njeach apparatygs; - instead the primary gas
m xture which circu- I'stes ifn the gpparatjus in questio a standby primary
gas mxture is pagged t &@chjappar qtus; 35 the supply of

adj acent gas m xt enpl oyed | at | east] one of the sddd apparatuses is
stopped; - each appafatys is ce* i n sttandby node, i mhicﬂr{he power
density used ther e only &
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