
1                   EP 0 463 098 B1 Description
soldering cleaning step. Since the main reason for us- ing flux while
reflowing solder joints is to break the The present invention relates to a
method for sol-  high melting point rigid oxide that covers the solder,
dering, and more particularly to a fluxless soldering  a gas phase reaction
that will remove this layer can method which eliminates the need for
post-soldering   5   replace the commonly used liquid fluxes that neces-
cleaning.                                          sitate the
post-soldering cleaning step. In the area of electronic circuit
fabrication, it is Various attempts at fluxless soldering have been
necessary to bring discrete devices into electrical  made; however, these
attempts have suffered from contact. For example, integrated circuits (or
"chips")  limitations that made them applicable only to a small are often
mounted on printed wiring boards, or other  10  number of and very specific
applications. such devices, which may be generally referred to as    For
example, Moskowitz and Yeh in "Thermal Dry substrates. The contact between
the chip and sub-   .,  Process Soldering," J.VAC.SCI.TECHNOLA, Vol. 4,
strate must have physical, chemical and electrical in-  No. 3, May/June
1986, describe a dry soldering proc- tegrity and stability.
ess for solder reflow and bonding of Pb/Sn solder. One method for
physically and electrically con-  15  This process uses halogen containing
gases, [err] necting microelectronic devices employs the fabrica- [err] and
[err] for the reduction of the surface ox- tlon of metal pads on the top or
exposed surface of  ide to enable solder reflow at temperature above the
various substrates. These metal pads are often     solder melting point.
The activation energy needed for formed with a top layer of solder; i.e., a
low melting  the oxide reduction by these gases is lowered by the point
alloy, usually of the lead-tin type, used for join-  20  use of a catalyst
(Pt mesh) in a vacuum chamber. Yet ing metals at temperatures around [err].
The solder  the temperature needed for successful reflow bond- pads are
brought into contact with a metal structural  ing is [err]. This
temperature is well above the typ- element often referred to as a
"metallurgy" - typically  ical soldering temperature for most electronic
applica- a metal pad -- that will wet with liquid solder when  tions, i.e.,
[err], and can damage the components, heat is applied to join the solder
and the metal pad   25  the substrate, and generate defects due to thermal
and thereby form the electrical connection.        mismatch between
different materials. At present, most soldering processes comprise
Another attempt at fluxless soldering is disclosed three basic steps: (1)
pre-cleaning and deoxidation of  in IBM Technical Disclosure Bulletin Vol.
27, No. 11, surface oxides; (2) solder reflow and/orreflowjoining;  April,
1985, entitled, "Dry Soldering Process Using and (3) post-soldering
cleaning. The pre-cleaning   30   Halogenated Gas." The IBM bulletin
discloses the use step is performed with different flux materials to pre-
of halogenated gases in an inert carrier gas at elevat- pare the surfaces
for the soldering step by removal  ed temperature to produce a reduction of
solder oxide of contaminants and metal oxides from the solder sur-  by the
reactive gas and to allow solder reflow. Again, face. The solder joining
step can occur only after the  for the more common low temperature
applications, oxide coating is removed because the high melting   35
thermal damage may result. Moskowitz and David- point oxides will prevent
the wetting of the two surfac- son  in "Summary Abstract Laser-Assisted Dry
Proc- es to be joined by reflow of the solder. Solder reflows  ess
Soldering," J. VAC.SCI.TECHNOL.A., Vol. 3, No. into its characteristic
spherical shape when heated,  3, May/June, 1985, describe a laser-assisted
fluxless and joins the surfaces in contact with the solder. The  soldering
technique for solder reflow. This technique third step, post-soldering
cleaning, removes any flux   40  uses laser radiation to excite an
otherwise non-reac- residue remaining from the first step.             tive
gas in the presence of pre-heated solder surface. The post-soldering step
has become more diffi-  This technique requires direct access of the laser
ra- cult to perform effectively as the size of electronic  diation to the
solder surface, thus limiting the appli- components shrink, making it much
more difficult for  cations as well as resulting in a low throughput proc-
the post-soldering cleaning agents to penetrate the   45  ess. smaller gaps
between the components and the sub-       Other attempts to remove surface
oxides have strate. The post-soldering step becomes even more  employed
sputtering. The sputtering methods, how- difficult when Surface Mount
Technology (SMT) Is   ever, are extremely Inaccurate and can damage the
employed.                                          substrates and
components while removing oxides, Inefficient fluxing will result in
defective bonding   50  and are very limited in penetration distances,
making and inefficient post-soldering cleaning will reduce the  sputtering
unsuitable to applications like solder re- long term reliability of the
whole assembly. A high in-  flow. Fluorine-containing plasmas have been
used In vestment in cleaning equipment, materials, and proc-  the soldering
arena as shown in German Patent Of- esses can solve some of the problems,
but undesired  fenlegungsschrift 3 442 538. The German 3 442 538 effects on
the environment caused by cleaning sol-  55  patent exposes an aluminum
layer of a semiconductor vents are generated.
element to a fluorine-containing plasma for at least A dry or fluxless
soldering process can replace  one hour at high temperatures ranging from
420 to the pre-cleaning step and totally eliminate the post-  670 degrees
Kelvin, in an atmosphere containing up 2    
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solder is applied. Fluxless sol-  the formation of higher quality solder
wetting. A high dering is not described or suggested.
throughput, reliable soldering process is thus provid- In summary, the use
of high temperatures in the  ed, which does not damage the chip or
substrate to available fluxless soldering methods may often have   5   be
soldered. deleterious effects one the printed circuit boards and  Other
objects and advantages of the invention the components being joined. Laser
assisted solder-  and the manner in which same are accomplished will ing
methods have also proven Inadequate for com-   be more completely
understood with reference to the mercial use, because laser beams do not
penetrate to  detailed description and to the drawings in which: unexposed
areas, and thuscannot be applied to sold-  10  Figures 1A-E show a fluxless
plasma pretreat- er joining. In addition, being based on a localized  ment
and solder reflow joining method of the inven- beam, it Is a time consuming
process.              tion. It is therefore an object of the present
invention  Figures 2A-E show another fluxless plasma re- to provide an
Improved soldering process.          flow joining method of the present
Invention. It is another object of the present Invention to pro-  15
Figures 3A-E show a fluxless plasma pretreat- vide an improved fluxless
soldering process.       ment and solder reflow method of the Invention. It
is yet another object of the present invention to  Figures 4A-E show
another fluxless plasma re- provide a soldering process without the need
for the  flow method of the invention. post-soldering cleaning step.
The present invention will now be described more It is yet another object
of the present invention to  20  fully hereinafter with reference to the
accompanying provide a pre-soldering process for Improved solder  drawings,
in which a preferred embodiment of the in- reflow.
vention is shown. This invention may, however, be It is yet another object
of the present invention to  embodied in many different forms and should
not be provide an improved fluxless soldering reflow proc-  construed as
limited to the embodiment set forth ess without the need for laser or
thermal excitation.   25  herein; rather, applicants provide this
embodiment so It is yet another object of the present Invention to  that
this disclosure will be thorough and complete, provide an improved fluxless
soldering process which  and will fully convey the scope of the invention
to occurs at a low temperature.                       those skilled In the
art. It is still another object of the present Invention to  Like
characters refer to like elements throughout provide an improved removal of
surface compounds   30   For greater clarity, the thickness of layers has
been such as oxides from the solder surface.            exaggerated. These
and other objects of the present invention   Figures 1A-E and 2A-E show a
fluxless plasma are accomplished by supplying the activation energy
pretreatment and reflow joining of the present Inven- for the removal of
the solder surface oxides through  tion. Figures 3A-E and 4A-E show a
fluxless plasma a plasma process. For example, In a plasma treat-  35
pretreatment and solder reflow of the present inven- ment using fluorinated
gases (e.g., [err] or other  tion. Similar numbers represent similar
elements. fluorinated gases), the tin oxide may be converted to  Referring
now to both Figures 1 and 3, in Figure tin fluoride. It has been found that
tin fluoride does not  1A, the first surface 10 to be soldered is shown.
Sur- prevent the wetting of the two surfaces to be joined  face 10 may be a
substrate, for example, a printed cir- during the solder reflow step as
does tin oxide.  40  cult SMT board, or surface 10 maybe another solder One
or more surfaces to be joined by the solder  bump. can be coated with
solder to aid in the wetting of the  Referring now to Figure 1B, solder 20
Is deposit- solder. The solder is then treated with a plasma-as-  ed on the
first surface 10. The solder20 can be of any sisted reaction to form the
tin fluoride, which may be  appropriate soldering material such as tin,
lead tin, stored and reflowed later in an inert atmosphere or  45  and
lead-tin based alloys. Applicants used the eutec- vacuum. This method has
the advantages of im-      tic 63% lead, 37% tin material (melting point
[err]). proved wetting of the surfaces to the solder without  Surface
oxides 25 form on the exposed portion 40 of the need for a fluxing agent
during the solder reflow,  the solder 20 through exposure to oxygen In the
am- and/or reflow joining step.                        bient. The presence
of surface oxides prevents the According to the present invention,
converting   50  solder reflow orthe wetting of the surfaces to be sold-
the tin oxide to tin fluoride through a plasma process  er joined and must
therefore be removed. occurs at a low temperature. Typically, the tempera-
Referring now to Figure 1C, the first surface 10 ture is about [err] to
[err]. The plasma treatment time  and solder 20 with surface oxides 25 are
placed in a is short (i.e., approximately 1/2-3 minutes) and can  reaction
chamber 30. Within the vacuum of the reac- occur at low or high pressures
i.e., 6.6661 x [err] Pa   55  tion chamber, the plasma solder treatment
process is to 1.33322 x 102 Pa (5mm Torr to 1 Torr). The solder  performed.
The plasma excitation is of a fluorinated reflow occurs in a non-oxidizing
atmosphere. Prefer-  gas (i.e., [err] CF4). The plasma treatment may occur
ably, the plasma treatment and reflow and/or reflow  at room temperature
([err] - [err]). The plasma proc- joining occur in an unbroken vacuum, to
encourage   ess is preferably very short in duration (i.e., 1/2 - 3 3    
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treatment may occur in relatively high  posed surface 40 of the solder 20.
The oxides 25 pre- pressure for example, 1.33322 x [err] (1 Torr) or low
vent the solder reflow or the wetting by the solder of pressure for
example, 6.6661 x [err] Pa (5mm Torr).  the two surfaces to be joined.
Power level, gas flow, gas mixture and other typical   5  Referring now to
Figure 2C, the structure of Fig- plasma process conditions may vary
according to the  ure 2B is placed within a reaction chamber 30 where-
reactor configuration and the nature of the assembly  upon the same plasma
process as described in con- to be treated.
nection with Figure 1 C is performed. Surface oxides prevent wetting of the
surfaces to   Referring now to Figure 2D, the post-plasma be soldered and
must therefore be removed. Appli-  10  treatment structure devoid of
surface oxides is cants believe that fluorinated gases will remove the
shown. Solder bump 20 now has a surface compound surface oxides during the
plasma process because of  45 consisting of solder and fluorine in such
quantities the higher electronegativity of fluorine or due to In-
sufficient to allow solder reflow or wetting of the sold- stability in the
fluorine structure.                er bump 20 to a second surface to occur.
While applicants do not wish to be bound to a par-  15  Referring now to
Figure 2E, in the continuous ticular theory, it is believed that the
activation energy  mode of operation, the solder bump 20 on the first
needed for converting the oxides is supplied by excit-  surface 10 is
reflowed or reflow joined to surface 50. ed fluorine radicals in the plasma
which diffuse and  The performance of the plasma treatment and reflow hit
the surface oxide 25, resulting in formation of a flu-  in a continuous
mode within the reaction chamber orine compound 45 on the solder surface.
The fluor-  20   creates a much higherquality solder surface because ine
plasma process is performed until the surface ox-  risk of re-oxidation is
eliminated by not exposing the ide 25 is substantially removed from the
solder sur-  solder surface to the ambient environment. Figures face and a
compound of the solder material 20 and   4A-E illustrate the same process,
except no joining of fluorine forms on the solder surface.              the
solder to another object occurs; only solder reflow Referring to Figure 1D,
the compound 45 formed   25  occurs. during the plasma process is shown on
the exposed      In another alternative embodiment of this inven- surface
40 of solder pump 20. The plasma is a fluor-  tion, the plasma process
treatment and the reflow inated gas (for example, [err] or [err]),
resulting in a tin  process may occur simultaneously and/or the second
fluoride compound 45. Figure 1 D Illustrates the re-  surface 50 may be
brought In contact with the solder moval of the surface oxide layer 25 from
the surface   30  20 during reflow. In yet another alternative embodi- and
the formation of a tin fluoride compound on the  ment of the invention,
either or both of the surfaces solder surface.
10 and 50 to be joined by the solder can be coated Referring now to Figure
1E, in the first embodi-  with a layer of the solder material or, other
known ma- ment of the method of the present invention, the sub-  terials
(e.g., gold) which improve the wetting of the strate and solder are removed
from the plasma pre-  35  solder to the surfaces to be joined. Both solder
sur- treatment reaction chamber 30. The solder is then re-  faces are then
treated In a pressure-assisted reaction flowed in a non-oxidizing ambient
environment to   to form the tin fluoride and then reflowed with even form
either a solder bump 60 or to reflow and join to  higher bond integrity.
the second surface 50. Second surface 50 may be a      In another
alternative embodiment of this inven- component or another solder bump. The
reflow or re-  40  tion, prior to the fluorine plasma treatment, an oxygen
flow joining conditions are the same typical condi-  plasma treatment, as
commonly known in the indus- tions used with conventional wet flux methods.
While  try, can be performed. The oxygen plasma treatment applicants do not
wish to be bound to a particular  will remove -- by oxidation -- any
organic residue from theory, it is believed that during reflow, the surface
the surface and eliminates any need for pre-solder fluoride in the compound
45 either dissolves into the   45  cleaning. Organic residue can prevent
complete re- solder 20 or breaks up into colloidal-type particles.  moval
of the surface oxides and replacement by flu- Figures 3A-E illustrate the
same process except no  orides through the fluorine plasma treatment. The
joining of the solder to another object occurs; only  oxygen plasma
treatment occurs at similar conditions solder reflow occurs.
to the fluorine plasma treatment as described earlier. Referring now to
Figures 2A-E and 4A-E, a pre-  50   The oxygen plasma treatment may,
however, occur at ferred embodiment of the present invention is shown.
higher pressures. This step can replace the pre-sol- In this embodiment,
reflow or reflow joining of the  dering cleaning and will further improve
solder reflow solder occurs In the vacuum of the reaction chamber  or
wetting. 30 in a continuous mode with the plasma treatment, thereby
creating a higher quality joint since exposure  55 to the ambient
environment is prevented. In Figure  Claims 2A, a first substrate 10 is
shown. As in Figure 1 B. Fig- ure 2B shows a first surface 10 having a
solder 20 de-  1. A method of soldering without the need for flux- posited
thereon. Surface oxides 25 form on the ex-    ing agents, comprising the
steps of: 4    
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treatment may occur in relatively high  posed surface 40 of the solder 20.
The oxides 25 pre- pressure for example, 1.33322 x 102 Pa (1 Torr) or low
vent the solder reflow or the wetting by the solder of pressure for
example, 6.6661 x [err] Pa (5mm Torr).  the two surfaces to be joined.
Power level, gas flow, gas mixture and other typical   5  Referring now to
Figure 2C, the structure of Fig- plasma process conditions may vary
according to the  ure 2B is placed within a reaction chamber 30 where-
reactor configuration and the nature of the assembly  upon the same plasma
process as described in con- to be treated.
nection with Figure 1C is performed. Surface oxides prevent wetting of the
surfaces to  Referring now to Figure 2D, the post-plasma be soldered and
must therefore be removed. Appli-  10  treatment structure devoid of
surface oxides is cants believe that fluorinated gases will remove the
shown. Solder bump 20 now has a surface compound surface oxides during the
plasma process because of  45 consisting of solder and fluorine in such
quantities the higher electronegativity of fluorine or due to in-
sufficient to allow solder reflow or wetting of the sold- stability in the
fluorine structure.               er bump 20 to a second surface to occur.
While applicants do not wish to be bound to a par-  15  Referring now to
Figure 2E, in the continuous ticular theory, it is believed that the
activation energy  mode of operation, the solder bump 20 on the first
needed for converting the oxides is supplied by excit-  surface 10 Is
reflowed or reflow joined to surface 50. ed fluorine radicals in the plasma
which diffuse and  The performance of the plasma treatment and reflow hit
the surface oxide 25, resulting in formation of a flu-  in a continuous
mode within the reaction chamber orine compound 45 on the solder surface.
The fluor-  20  creates a much higher quality solder surface because ine
plasma process is performed until the surface ox-  risk of re-oxidation is
eliminated by not exposing the ide 25 is substantially removed from the
solder sur-  solder surface to the ambient environment Figures face and a
compound of the solder material 20 and  4A-E illustrate the same process,
except no joining of fluorine forms on the solder surface.              the
solderto anotherobjectoccurs; only solderreflow Referring to Figure 1 D,
the compound 45 formed   25  occurs. during the plasma process is shown on
the exposed      In another alternative embodiment of this inven- surface
40 of solder bump 20. The plasma Is a fluor-  tion, the plasma process
treatment and the reflow inated gas (for example, [err] or[err]), resulting
in a tin  process may occur simultaneously and/or the second fluoride
compound 45. Figure 1D illustrates the re-  surface 50 may be brought in
contact with the solder moval of the surface oxide layer 25 from the
surface   30  20 during reflow. In yet another alternative embodi- and the
formation of a tin fluoride compound on the  ment of the invention, either
or both of the surfaces solder surface.
10 and 50 to be joined by the solder can be coated Referring now to Figure
1E, in the first embodi-  with a layer of the solder material or, other
known ma- ment of the method of the present invention, the sub-  terials
(e.g., gold) which improve the wetting of the strate and solder are removed
from the plasma pre-  35  solder to the surfaces to be joined. Both solder
sur- treatment reaction chamber 30. The solder is then re-  faces are then
treated in a pressure-assisted reaction flowed in a non-oxidizing ambient
environment to   to form the tin fluoride and then reflowed with even form
either a solder bump 60 or to reflow and join to  higher bond integrity.
the second surface 50. Second surface 50 may be a      In another
alternative embodiment of this inven- component or another solder bump. The
reflow or re-  40  tion, prior to the fluorine plasma treatment, an oxygen
flow joining conditions are the same typical condi-  plasma treatment, as
commonly known in the indus- tions used with conventional wet flux methods.
While  try, can be performed. The oxygen plasma treatment applicants do not
wish to be bound to a particular  will remove-- by oxidation -- any organic
residue from theory, it is believed that during reflow, the surface  the
surface and eliminates any need for pre-solder fluoride in the compound 45
either dissolves into the   45  cleaning. Organic residue can prevent
complete re solder 20 or breaks up into colloidal-type particles.  moval of
the surface oxides and replacement by flu- Figures 3A-E illustrate the same
process except no  orides through the fluorine plasma treatment. The
joining of the solder to another object occurs; only  oxygen plasma
treatment occurs at similar conditions solder reflow occurs.
to the fluorine plasma treatment as described earlier. Referring now to
Figures 2A-E and 4A-E, a pre-  50   The oxygen plasma treatment may,
however, occur at ferred embodiment of the present invention is shown.
higher pressures. This step can replace the pre-sol- In this embodiment,
reflow or reflow joining of the  dering cleaning and will further improve
solder reflow solder occurs in the vacuum of the reaction chamber  or
wetting. 30 in a continuous mode with the plasma treatment, thereby
creating a higher quality joint since exposure  55 to the ambient
environment is prevented. In Figure  Claims 2A, a first substrate 10 is
shown. As in Figure 1 B, Fig- ure 2B shows a first surface 10 having a
solder 20 de-  1. A method of soldering without the need for flux- posited
thereon. Surface oxides 25 form on the ex-    ing agents, comprising the
steps of: 4 *   C   L   M   S   *   



7                   EP 0 463 098 B1               8 a. depositing solder
(20) on a first surface  13. The method of Caim 1 wherein said reflowing
(10), said solder having a surface oxide layer  step comprises the step of:
(25);                                                reflowing said solder
(20) on said first sur- b. performing fluorine-containing plasma ex-   5
face (10) in a non-oxidizing ambient environment. citation on said solder
on which a surface ox- ide layer, has formed to convert at least some of
said surface oxides (25) in said surface ox-  Patentanspruche ide layer to
a compound (45) of solder and flu- orine; and
10  1. Lotverfahren ohne Notwendigkeit elnes Flufimit- c. reflowing said
solder (20) having said com-  tels, umfassend die Schritte: pound of solder
and fluorine, on said first sur-   a) Aufbringen von Lot (20) auf eine
erste Fl3- face (10).                                         che (10), b)
Durchffhren elnerFluor enthaltenden Plas- 2. The method of Claim 1 wherein
said reflowing   15     meanregung an dem Lot auf welchem slch el- step
comprises placing said solder (20) In contact   ne Oberflachenoxydschicht
geblidet hat, um with a second surface (50), to thereby solder join
wenigstens elnige derOberflachenoxyde (25) together said first (10) and
second (50) surfaces    in derOberflachenoxydschichtin elneVerbin- without
the need for post-soldering cleaning.        dung aus Lot und Fluor
umzuwandeln, und 20        c) wieder Flussigmachen des die Lot-Fluor- 3.
The method of Claim 2 wherein said placing step       Verbindung
aufwelsenden Lotes (20) auf der is preceded by the step of coating both of
said      ersten Flache (10). first (10) and second (50) surfaces with
solder (20).                                          2. Lotverfahren nach
Anspruch 1, bei dem der 25      Schritt des  wieder  Fiissigmachens  das 4.
The method of Claim 1 wherein said reflowing       Inkontaktbringen des
Lotes (20) mitelnerzwelten step occurs in a vacuum.
Flache (50) umfalit, um dadurch die erste Flache (10) und die zweite Fliche
(50) ohne die Notwen- 5. The method of Claim 1 wherein said performing
digkeit zum Reinigen nach dem L6tvorgang and reflowing steps occur in a
continuous Va-  30  durch Lotung miteinander zu verbinden. cuum. 3.
Lotverfahren nach Anspruch 2, bei dem dem 6. The method of Claim 1 wherein
said performing      Schritt des Inkontaktbringens der Schritt des a
fluorine plasma excitation step occurs at a tem-  Oberziehens sowohl der
ersten Fliche (10) als perature of approximately [err]- 50C.     35
auch der zwelten Fliche (50) mit Lot (20) voran- geht. 7. The method of
Claim 1 wherein said performing a fluorine plasma excitation step comprises
per-  4. Lotverfahren nach Anspruch 1, bel dem der forming said fluorine
plasma excitation for ap-    Schritt des wleder FlOssigmachens In einem Va-
proximately one-half to three minutes.    40       kuum stattfindet. 8. The
method of Claim 1 wherein said performing   5. L8tverfahren nach Anspruch
1, bei dem die a fluorine-containing plasma excitation step com-  Schritte
des Durchffhrens und wleder FlOssigma- prises the use of fluorine radicals
as a reactive  chens in einem kontinuierlichen Vakuum stattfin- species.
45      den. 9. The method of Claim 1 wherein said performing   6.
Lotverfahren nach Anspruch 1, bei dem das and said reflowing steps occur
simultaneously.     Durchfuhren elnes Fluorplasmaanregungsschrit- tes bel
einer Temperatur von angenahert 34C 10. The method of Claim 1 wherein said
reflowing   50  bis 500C stattflndet. step occurs at a temperature of
approximately 200C.                                         7. Lotverfahren
nach Anspruch 1, bei dem das Durchfihren eines Fluorplasmaanregungsschrit-
11. The method of Claim 1 wherein said performing     tes das Durchffhren
der Fluorplasmaanregung step converts at least some of the surface oxides
55  furangeniherteine halbe Minute bis drei Minuten to a compound of the
solder and fluorine.          umfallt. 12. The method of Claim 1 wherein
said performing  8. L6tverfahren nach Anspruch 1, bei dem das step is
preceded by an oxygen plasma treatment.    Durchfuhren eines
Fluorplasmaanregungsschrit- 5    9                   EP 0 463 098 B1
10 tes die Verwendung eines Fluorrestes als eine      l'6tape de soudage
par fusion s'effectue sous 



reaktionsfahige Spezies umfalt.                    vide. 9. Lotverfahren
nach Anspruch I bei dem die   c   5. Prochd6 selon la revendication 1. dans
lequel les- Schritte des Durchfuhrens und des wieder FIls-     dites 6tapes
d'effectuer une excitation de plasma sigmachens gleichzeitig stattfinden.
et de soudage par fusion ont lieu dans un vide continu. 10. Lotverfahren
nach Anspruch 1, bei dem der Schritt des wieder Flussigmachens bel einer
10  6. Procede selon la revendicatlon 1, dans lequel la- Temperatur von
etwa 2000C stattfindet.             dite 6tape d'effectuer une excitation
de plasma au fluor a lieu a une temperature d'envIron 34o- 11. Lotverfahren
nach Anspruch 1, bei dem der          50C. Durchf0hrungsschritt wenigstens
einige der OberflAchenoxyde In elne Lot-Fluor-Verbindung   15  7. Proced6
selon la revendicatlon 1, dans lequel la- umwandelt.
dite 6tape d'effectuer une excitation de plasma au fluor comprend
d'effectuer ladite excitation de 12. L8tverfahren nach Anspruch 1 bei dem
dem           plasma au fluor pendant environ une demi A trois
DurchflUhrungsschritt slne Sauerstoffplasmabe-     minutes. handlung
vorangeht.                        20 8. Proc6de selon la revendication 1
dans lequel la- 13. Lotverfahren nach Anspruch 1, be! dem der          dite
Mtape d'effectuer l'excitation de plasma Schritt des wieder Flussigmachens
den Schritt      contenant du fluor comprend l'utillsation de radi- umfalt:
wieder Flussigmachen des Lotes (20) auf    caux fluor en tant qu'espbces
r6actives. derersten Flache (10) in einem nichtoxidierenden   25
UmgebungselnfluM.                               9. Proced6 selon la
revendication 1, dans lequel les- dites etapes d'effectuer et de soudage
par fusion ont lieu simultan6ment. Revendications 30  10. Proced6 selon la
revendlcation 1, dans loquel la- 1. Procede de soudage sans besoln d'agents
fon-        dite 6tape de soudage parfusion a lieu A une tern- dants,
comprenant les 6tapes de:                   perature d'environ 200C. a.
deposer la soudure (20) sur une premibre surface (10).
11. Procede selon la revendlcation 1, dans lequel b. effectuer une
excitation de plasma conte-  35  l'etape d'effectuer transforme au molns
certains nant du fluor sur ladite soudure sur laquelle   des oxydes de
surface en un compose de soudu- s'est formee une couche d'oxyde de surface
re et de fluor. pour transformer au moins certains desdits oxydes de
surface (25) de ladite couche      12. Procede selon la revendication 1,
dans lequel la- d'oxyde de surface en un composo (45) de   40    dite etape
d'effectuerest pr6ced~e parune etape soudure et de fluor; et
de traitement au plasma contenant de l'oxygbne. c. souder par fusion laditb
soudure (20) ayant leditcompos6 de soudure et de fluorsurladite  13.
Procede selon la revendication 1, dans lequel la- premiere surface (10).
dite etape do soudage par fusion comprend l'ota- 45      pe de souder par
fusion ladite soudure (20) sur la- 2. Procidd solon la revendication 1,
dans lequel la-   dite premlibre surface (10) dans un milieu ambiant dite
etape de soudage par fusion comprend l'eta-   non oxydant. pe de placer
ladite soudure (20) en contact avec une seconde surface (50) pour souder
ainsi en- semble lesdites premlere (10) et seconde (50)  50 surfaces sans
avoir besoin de nettoyer aprbs soudage. 3. Procedo solon la revendication
2. dans lequel la- dite 6tape de placement est precedee par l'etape  55 de
revetir A la fois lesdites premibre (10) et secon- de (50) surfaces avec de
la soudure (20). 4. Procode selon la revendication 1, dans lequel 6    


