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Description

TECHNICAL FIELD

[0001] The invention relates to an electroless plating
method for applying electroless plating to an object to be
plated, made of a constituent material to which an elec-
troless plating can not be directly applied, and in partic-
ular, to an electroless plating method suited for forming
a conductive film on end faces of metal or semiconduc-
tors, to which an electroless plating can not be directly
applied.

BACKGROUND TECHNOLOGY

[0002] As a thermoelectric device generates a voltage
if the opposite ends thereof are maintained at different
temperatures, the same is utilized for thermoelectric pow-
er generation, and conversely, if electric current is
caused to flow therethrough, an exothermic reaction oc-
curs at one end thereof while an endothermic reaction
occurs at the other end thereof. Accordingly, the same
is also utilized in a cooling apparatus, and so forth, mak-
ing use of an endothermic phenomenon. Because such
a thermoelectric device as described above is simple in
construction, and has an advantage over other electric
power generators in implementation of miniaturization,
and so forth, hopes run high that the same will be applied
to portable electronic equipment such as an electronic
wrist watch.
[0003] The thermoelectric device is made up of a plu-
rality of thermocouples arranged in series, each com-
posed of a p-type semiconductor thermoelectric material
and an n-type semiconductor thermoelectric material.
The construction of such a common type thermoelectric
device as above is described with reference to Fig. 19.
[0004] A thermoelectric device 10 shown in Fig. 19 has
a thermoelectric device block 11 wherein p-type thermo-
electric semiconductors 1 and n-type thermoelectric
semiconductors 1 are alternately disposed with an insu-
lation layer 4 made of epoxy resin, interposed therebe-
tween, respectively. A conductive film 3 provided on an
end face of the respective thermoelectric semiconduc-
tors 1, on opposite sides thereof, is connected with a
wiring electrode 6 made of copper or gold, provided on
substrates 7, respectively, through the intermediary of
respective connection layers 5, thereby rendering the
thermoelectric device block 11 electrically continuous
with the substrates 7, and connecting the respective ther-
moelectric semiconductors 1 with each other in series.
[0005] Prior to connecting the thermoelectric device
10 with the substrates 7, the conductive film 3 is formed
on the end face of the respective thermoelectric semi-
conductors 1, on the opposite sides thereof, to be con-
nected with the respective wiring electrodes 6. This is
necessary for the following reasons.
[0006] The connection layers 5 are provided in order
to ensure electrical continuity between the respective

thermoelectric semiconductors 1 and the respective wir-
ing electrodes 6, however, if the connection layers 5 are
formed of solder, tin contained therein is diffused into the
respective thermoelectric semiconductors 1, causing de-
terioration in performance of the thermoelectric device
10. Accordingly, it is necessary to form the conductive
films 3 for elimination of such a risk and to ensure wet-
tability of solder. Further, in the case of forming the con-
nection layers 5 from a conductive adhesive, it is neces-
sary to form the conductive films 3 having a low contact
resistance against the conductive adhesive because of
a large contact resistance between the respective ther-
moelectric semiconductors 1 and the conductive adhe-
sive.
[0007] In the case of forming a metallic film on a ther-
moelectric semiconductor, serving as a conductive film,
plating is generally adopted. In applying plating, an elec-
troless plating method using a self-catalyzing type elec-
troless plating bath is advantageous in terms of produc-
tivity. It is not possible, however, to apply electroless plat-
ing to a thermoelectric semiconductor composed of an
intermetallic compound of a bismuth-tellurium base or an
antimony-tellurium base.
[0008] For this reason, in the case of forming a con-
ductive film on the surface of material such as a thermo-
electric semiconductor to which it is not possible to apply
electroless plating, it has been a normal practice to apply
electroplating thereto.
[0009] For the formation of the conductive film on the
surface of the thermoelectric semiconductor by electro-
plating, however, electric power needs to be supplied to
the thermoelectric semiconductor, which has caused a
problem in that the thickness of a plating film formed be-
comes thinner according as a distance from the point of
power supply increases due to a voltage drop caused by
a resistance value of the thermoelectric semiconductor.
This has resulted in fluctuation in the thickness of the
conductive film made up of the plating film, thereby im-
pairing an effect of preventing diffusion of tin contained
in solder, and adversely affecting wettability of solder.
[0010] In JP11-186619, a method of applying electro-
less plating by providing a thermoelectric semiconductor
with a catalyst, such as platinum, palladium, and so forth,
is disclosed as a method of forming a conductive film on
a constituent material to which it is not possible to apply
electroless plating.
[0011] This method, however, is a method whereby
electroless plating is implemented by providing a catalyst
as seed crystals, and is a method generally adopted for
forming a conductive film on plastics. With the method
described, there is eliminated the abovementioned prob-
lem of uneven thickness of the plating film formed by
electroplating, but the following problem has been en-
countered.
[0012] That is, with this method, since adsorption of
the catalyst to serve as the seed crystals occurs to parts
other than the thermoelectric semiconductor, selectivity
on regions where the conductive films are to be formed
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will be lost upon dipping the thermoelectric semiconduc-
tor in an electroless plating bath, causing a problem that
the formation of the conductive films occurs to unneces-
sary regions as well, for example, on the surface of in-
sulators.
[0013] Thus, there have so far existed not only a prob-
lem that it has not been possible to form the conductive
films on the surface of a constituent material to which it
is not possible to apply electroless plating, but also a
problem that selectivity on the regions where the con-
ductive films are to be formed has been lost even if the
conductive films have been formed by electroless plating.
[0014] In particular, the thermoelectric device compris-
es thermoelectric semiconductors which are very small
in size, and has sometimes a minuscule structure where-
in the thermoelectric semiconductors are disposed at an
interval between the adjacent thermoelectric semicon-
ductors, in a range of several to several tens of Pm. The
more minuscule the structure of the thermoelectric de-
vice, the more difficult it becomes to form the conductive
films selectively only on the thermoelectric semiconduc-
tors. It is therefore a major problem in the fabrication of
the thermoelectric device to selectively form the conduc-
tive films by electroless plating.
[0015] GB 1,103 297 discloses a method of depositing
a metal on a metal body by reduction from a bath. If the
metal of the body is more noble than the metal to be
deposited, the surface of the metal body must be seeded
with a metal which is equally noble or less noble than the
metal to be deposited.
[0016] EP 0 887 869 A1 discloses a method of fabri-
cating a thermoelectric device. Therein, metal layers are
deposited on the thermoelectric semiconductor pieces
preferably by a plating method whereby a single-layered
film composed of Ni, Au, Cu, or the like, or a multi-layered
film composed of the aforesaid films, is formed. In par-
ticular, an electroless plating is most suitable whereby
selective plating can be applied to exposed surfaces of
the thermoelectric semiconductor pieces taking advan-
tage of selectivity in the condensation coefficient of Pd
(palladium) acting as a catalyst on the surfaces of the
thermoelectric semiconductor pieces, adhesive layers,
and insulating resin layers.
[0017] The invention has been developed to solve
those problems, and an object of the invention is to pro-
vide an electroless plating method whereby conductive
films can be formed even on the surface of a constituent
material to which it is not possible to apply electroless
plating, and further, to selectively form the conductive
films uniform in thickness on end faces of respective ther-
moelectric semiconductors formed of a constituent ma-
terial to the surface of which it is not possible to apply
electroless plating, thereby enhancing productivity and
reliability of a thermoelectric device as fabricated.
[0018] The object is attained by an electroless plating
method according to claims 1 and 2. Further develop-
ments of the invention are specified in the dependent
claims, respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 is a sectional view showing a state wherein a
metallic film made of a metal on which an electroless
plating film can be deposited is formed on part of the
surface of a thermoelectric semiconductor;
Fig. 2 is a sectional view showing a state wherein a
conductive film according to an electroless plating
film is formed on the entire surface of the thermoe-
lectric semiconductor and the metallic film;
Fig. 3 is a sectional view schematically showing a
thermoelectric device block to which electroless plat-
ing is applied by the invention;
Figs. 4 to 8 are sectional views sequentially showing
respective steps of applying electroless plating to
the thermoelectric device block according to a first
embodiment of the invention;
Figs. 9 to 11 are sectional views sequentially show-
ing respective steps of applying electroless plating
to the thermoelectric device block according to a sec-
ond embodiment of the invention;
Figs. 12 and 13 are sectional views sequentially
showing respective steps of applying electroless
plating to the thermoelectric device block according
to a third embodiment of the invention;
Figs. 14 to 16 are sectional views sequentially show-
ing respective steps of applying electroless plating
to the thermoelectric device block according to a
fourth embodiment of the invention;
Fig. 17 is a sectional view showing a state wherein
probes are caused to be in contact with the thermo-
electric device block in applying electroless plating
to the thermoelectric device block according to the
first embodiment of the invention;
Fig. 18 is a sectional view showing state wherein the
metallic film is formed on the another thermoelectric
device block in applying electroless plating to the
thermoelectric device block according to the fourth
embodiment of the invention; and
Fig. 19 is a sectional view schematically showing the
construction of a common type thermoelectric de-
vice.

BEST MODE FOR CARRYING OUT THE INVENTION

[0020] Preferred embodiments of an electroless plat-
ing method according to the invention are described
hereinafter with reference to the accompanying draw-
ings. First, the basic principle of the electroless plating
method underlying the invention is described with refer-
ence to Figs. 1 and 2.

Basic Principle: Figs. 1 and 2

[0021] Fig. 1 is a sectional view showing a state where-
in a metallic film made of a metal on which an electroless
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plating film can be deposited is formed on part of the
surface of a thermoelectric semiconductor which is an
example of an object to be plated, made of a constituent
material to which an electroless plating can not be directly
applied.
[0022] A thermoelectric semiconductor 8 is formed in
a block shape, and is generally made of an intermetallic
compound selected from the group consisting of bismuth-
tellurium based compound, antimony-tellurium based
compound, bismuth-tellurium-antimony based com-
pound, bismuth-tellurium-selenium based compound,
and so forth, but the same may be formed of an interme-
tallic compound selected from the group consisting of
lead-germanium based compound, silicon-germanium
based compound, and so forth, although not limited par-
ticularly to those mentioned above.
[0023] In applying the electroless plating method ac-
cording to the invention, a metallic film 2 made of a metal
on which an electroless plating film can be deposited is
first formed on part of the surface of the thermoelectric
semiconductor 8 by the vacuum deposition method, the
sputtering method, or so forth as shown in Fig. 1. The
metallic film 2 formed at this point in time may be made
of any metal causing deposition of a metal in an electro-
less plating bath. For example, in the case of executing
electroless nickel plating, use is made of a metal such
as palladium, platinum, nickel or so forth. Further, the
metallic film 2 may be formed by disposing a conductive
resin such as a conductive paste, composed of particles
of a metal on which an electroless plating film can be
deposited and insulating resin, by the printing method,
and so forth, besides by the vacuum deposition method,
or the sputtering method.
[0024] Thereafter, the thermoelectric semiconductor 8
with the metallic film2 formed thereon is dipped in an
electroless plating bath (not shown), whereupon an elec-
troless plating film is first deposited on the surface of the
metallic film 2. Because the metallic film 2 is in contact
with the thermoelectric semiconductor 8 at this point in
time, the potential of the thermoelectric semiconductor 8
relative to the electroless plating bath (a condition for
effecting transfer of electrons with the metal in electroless
plating bath) undergoes a change, thereby allowing the
electroless plating film to be deposited on the thermoe-
lectric semiconductor 8. Accordingly, the electroless plat-
ing film deposited from the metallic film 2 spreads out to
the thermoelectric semiconductor 8, so that a conductive
film 3 according to the electroless plating film having a
uniform thickness is formed on the entire surface of the
thermoelectric semiconductor 8 and the metallic film 2
as shown in Fig. 2.
[0025] In the case of a constituent material to which
the electroless plating can not be directly applied being
the aforementioned thermoelectric semiconductor, the
conductive film 3 is preferably formed of nickel (Ni) highly
effective in preventing diffusion of tin, copper, and so
forth into the thermoelectric semiconductor although the
constituent material thereof is not limited particularly to

nickel.
[0026] Further, the conductive film 3 may be formed
by depositing not less than two kinds of metallic films,
one on top of another. For example, the conductive film
3 may be formed by depositing a metallic film made of
gold (Au) or copper (Cu) on a metallic film made of nickel
so as to have a dual-layer structure. By so doing, it be-
comes possible to prevent occurrence of cracks other-
wise occurring to the metallic film formed of nickel when
subjected to stress or thermal stress owing to extensibility
of gold (Au) or copper (Cu), thereby enhancing reliability
of a thermoelectric device.
[0027] With the method described above, it becomes
possible to form a conductive film uniform in thickness
by electroless plating even on a thermoelectric semicon-
ductor made of a constituent material on which it has
been considered that the conductive film can not be de-
posited directly, so that productivity of a thermoelectric
device employing thermoelectric semiconductors can be
improved.
[0028] An object to be plated which this method is ap-
plicable to is not limited to the thermoelectric semicon-
ductor. It becomes possible to form a conductive film
made of a metal having a high conductivity by the elec-
troless plating method even on a metal, cadmium, tung-
sten, zinc, tin, lead, bismuth, antimony and so forth, to
which it has been regarded impossible to apply electro-
less plating.
[0029] Further, instead of forming the metallic film
made of the metal on which the electroless plating film
can be deposited on part of the surface of the object to
be plated as described above, the metal on which the
electroless plating film can be deposited may be brought
into contact with an object to be plated, such as a ther-
moelectric semiconductor, and so forth, and with such a
contact condition maintained by use of a tool such as a
clip, the object to be plated may be dipped in an electro-
less plating bath. With such a method as well, it is possible
to obtain the same effect of forming a conductive film
uniform in thickness on the entire surface of the object
to be plated. In this case, a clip made of a metal on which
an electroless plating film can be deposited may be
brought into direct contact with the object to be plated.
Further, not the whole, but only part of a clip, coming into
contact with the object to be plate, may be formed of a
metal on which an electroless plating film can be depos-
ited.
[0030] Furthermore, after removing the metallic film 2,
and a portion 3a of the conductive film 3, covering the
metallic film 2, shown in Fig. 2, the thermoelectric sem-
iconductor 8 may be dipped again in the electroless plat-
ing bath. By so doing, the conductive film 3 can be formed
on the entire surface of the thermoelectric semiconductor
8.
[0031] Embodiments of the electroless plating method
according to the invention for applying electroless plating
to a thermoelectric device block will be described in detail
hereinafter with reference to Figs. 3 to 18. In these fig-
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ures, parts corresponding to those in Fig. 19 are denoted
by like reference numerals.

First Embodiment: Figs. 3 to 8, and Fig. 17

[0032] First, a first embodiment of the invention is de-
scribed with reference to Figs. 3 to 8, and Fig. 17. This
method for applying electroless plating to a thermoelec-
tric device block represents an application of the electro-
less plating method according to the invention as de-
scribed hereinbefore.
[0033] Fig.3 is a sectional view of a thermoelectric de-
vice block 11 which is an object to be plated. With the
thermoelectric device block 11, p-type and n-type ther-
moelectric semiconductors 1, each in a bar-like shape,
are alternately disposed at an interval in a range of about
5 to 80 Pm with an insulation layer 4 made of epoxy resin,
interposed therebetween, respectively, and the respec-
tive thermoelectric semiconductors 1 adjacent to each
other are isolated by the insulation layer 4.
[0034] As with the thermoelectric semiconductors 8
described in the foregoing, the thermoelectric semicon-
ductors 1 are made of an intermetallic compound in com-
mon use, selected from the group consisting of bismuth-
tellurium based compound, antimony-tellurium based
compound, bismuth-tellurium-antimony based com-
pound, bismuth-tellurium-selenium based compound, or
an intermetallic compound selected from the group con-
sisting of lead-germanium based compound, silicon-ger-
manium based compound, and so forth, although not lim-
ited to those mentioned above.
[0035] The thermoelectric device block 11 is formed
as follows. First, a thermoelectric semiconductor block
(not shown) worked into a comb-tooth like shape, with a
plurality of grooves provided at a predetermined pitch, is
prepared for a p-type and an n-type thermoelectric sem-
iconductors, respectively. Then, these thermoelectric
semiconductor blocks are combined with each other such
that partition walls of respective grooves of the thermo-
electric semiconductor block are fitted into respective
grooves of the other thermoelectric semiconductor block,
epoxy resin is poured into a gap therebetween, and sub-
sequently, the epoxy resin as poured is cured by applying
heat treatment thereto, thereby forming a united block.
Thereafter, unnecessary parts of the united block are re-
moved by grinding, whereupon the thermoelectric device
block 11 can be obtained.
[0036] Subsequently, by the vacuum deposition meth-
od, the sputtering method or so forth, a metallic film 2 is
formed on the entire surface of one end face 11a of end
faces 11a, 11b of the thermoelectric device block 11,
containing end faces 1a, 1b of the respective thermoe-
lectric semiconductors 1, respectively, as shown in Fig.
4. The metallic film 2 is a film formed of a metal on which
an electroless plating film can be deposited, that is, a
metal to which deposition reaction of a metal in an elec-
troless plating bath occurs. For example, in the case of
electroless nickel plating, the metallic film 2 is formed of

a metal selected from the group consisting of palladium,
platinum, nickel, and so forth. Further, instead of forming
the metallic film 2 by the vacuum deposition method or
the sputtering method, the same may be formed by dis-
posing a conductive resin such as a conductive paste,
composed of particles of a metal on which an electroless
plating film can be deposited and insulating resin, by the
printing method, and so forth.
[0037] Subsequently, the thermoelectric device block
11 with the metallic film 2 formed thereon is dipped in an
electroless plating bath, whereupon deposition reaction
of an electroless plating film occurs to the surface of the
metallic film 2, as shown in Fig. 5, and simultaneously,
the potential of the respective thermoelectric semicon-
ductor 1 relative to the electroless plating bath (a condi-
tion for effecting transfer of electrons with the metal in
electroless plating bath) undergoes a change, so that
deposition reaction of the electroless plating film occurs
to the end face 1b as well, on the side of the respective
thermoelectric semiconductor 1, where the metallic film
2 is not formed. Thus, a conductive film 3 which is the
electroless plating film can be formed directly only on the
end face 1b of the respective thermoelectric semicon-
ductors 1.
[0038] Then, the metallic film 2 and a portion of the
conductive film 3, formed on top of the metallic film 2 so
as to cover up the same, is removed by etching, as shown
in Fig. 6, and thereafter, the thermoelectric device block
11 is dipped again in the electroless plating bath, where-
upon a conductive film 3 can be formed selectively only
on the end face 1a of the respective thermoelectric sem-
iconductors 1, exposed by removing the metallic film 2
by means of etching, as shown in Fig. 7. With such a
method as described above, since the conductive film 3
will not be formed on unnecessary parts such as the in-
sulation layers 4, electrical insulation between the re-
spective thermoelectric semiconductors 1 can be en-
sured, so that a highly reliable thermoelectric device pro-
vided with the conductive film 3 formed only on both the
end faces 1a, 1b of the respective thermoelectric semi-
conductors 1 can be obtained.
[0039] Further, instead of forming the conductive films
3 on the thermoelectric device block 11 as described in
the foregoing, the following process may be adopted.
First, a probe 14 made of a metal on which an electroless
plating film can be deposited, in the shape of a needle
as shown in Fig. 17, is caused to be in contact with a part
of the end face 1b of the respective thermoelectric sem-
iconductors 1, or a plate (not shown) made of a metal on
which an electroless plating film can be deposited,
formed in a shape corresponding to the end face 11a
(11b) of the thermoelectric device block 11, is caused to
be in contact with the end face 1b of the respective ther-
moelectric semiconductors 1. Thereafter, the thermoe-
lectric device block 11 with the probes 14 in contact there-
with is dipped in an electroless plating bath, thereby caus-
ing an electroless plating film to be deposited on the entire
surface of the respective thermoelectric semiconductors
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1, except for a part thereof, in contact with the probe 14.
Subsequently, after separating the probes 14 from the
respective thermoelectric semiconductors 1, the thermo-
electric device block 11 is dipped again in the electroless
plating bath, thereby causing an electroless plating film
to be deposited on the part of the surface of the respective
thermoelectric semiconductors 1, in contact with the
probe 14. In this way, it is also possible to form the con-
ductive film 3 only on both the end faces 1a, 1b of the
respective thermoelectric semiconductors 1.
[0040] At the time when the previously described etch-
ing is performed, a photoresist (not shown) is applied to
the entire surface of the thermoelectric device block 11,
on the side of the end face 11b thereof, shown in Fig. 5.
The reason for this is because the conductive film 3 al-
ready formed selectively on the end face 1b, on one side
of the respective thermoelectric semiconductors 1,
needs to be protected by the photoresist while the me-
tallic film 2 and the conductive film 3, formed on the side
of the end face 11a of the thermoelectric device block
11, need to be removed with reliability. In this connection,
there is available a method of removing the metallic film
2 and the conductive film 3 that are unnecessary by grind-
ing besides the etching.
[0041] Nickel is preferably used for the conductive
films 3 formed by electroless plating in that nickel is highly
effective in preventing diffusion of tin, copper and so forth
into the respective thermoelectric semiconductors 1,
however, a metal for use in the conductive films 3 is not
limited particularly to nickel. Further, the conductive films
3 may be formed by depositing not less than two kinds
of metallic films, one on top of another. For example, the
conductive films 3 may be formed by depositing a metallic
film made of gold (Au) or copper (Cu) on a metallic film
made of nickel so as to have a dual-layer structure. By
so doing, it becomes possible to prevent occurrence of
cracks otherwise occurring to the metallic film formed of
nickel when subjected to stress or thermal stress owing
to extensibility of gold (Au) or copper (Cu), thereby en-
hancing reliability of a thermoelectric device.
[0042] Subsequently, as shown in Fig. 8, connection
layers 9 made of a connecting material such as a con-
ductive adhesive or a solder paste are formed by the
printing method on the thermoelectric device block 11
provided with the conductive film 3 formed on the end
faces 1a, 1b, respectively, on opposite sides of the re-
spective thermoelectric semiconductors 1, shown in Fig.
7. The p-type thermoelectric semiconductors 1 and the
n-type thermoelectric semiconductors 1 are alternately
connected with each other, respectively, via the respec-
tive connection layers 9, and upon applying heat treat-
ment thereto, the respective thermoelectric semiconduc-
tors 1 are electrically connected in series, thereby com-
pleting a thermoelectric device 20.
[0043] For obtaining the thermoelectric device 20 by
connecting the respective thermoelectric semiconduc-
tors 1 in series, the method shown in Fig. 19 may be
adopted. That is, the substrates 7, each provided with

the wiring electrode 6 made of copper or gold, formed
thereon, are prepared, and by connecting the wiring elec-
trodes 6 with the conductive films 3, respectively, through
the intermediary of the respective connection layers 5
formed of solder, a conductive adhesive, an anisotropic
conductive adhesive, or so forth, the respective thermo-
electric semiconductors 1 may be connected with each
other in series.

Second Embodiment: Fig.3 and Figs. 9 to 11

[0044] Subsequently, a second embodiment of a
method for applying electroless plating according to the
invention to a thermoelectric device block is described
hereinafter with reference to Fig.3 and Figs. 9 to 11.
[0045] With this embodiment, use is made of the ther-
moelectric device block 11 shown in Fig. 3 as with the
case of the first embodiment, and for other parts such as
metallic films, conductive films, an electroless plating
bath, and so forth, use is also made of the same constit-
uent materials as those used for the corresponding parts
in the first embodiment.
[0046] First, metallic films 2 on which an electroless
plating film can be deposited are formed on an end face
11a of the thermoelectric device block 11 shown in Fig.
3, on one side thereof, by the vacuum deposition method,
the sputtering method or so forth. As shown in Fig. 9, the
respective metallic film 2 are formed with the use of a
metal mask, and so forth, selectively only on a portion of
an end face 1a of respective thermoelectric semiconduc-
tors 1, on one side thereof, necessary for connecting ad-
jacent p-type and n-type thermoelectric semiconductors
1 together with an insulation layer 4 interposed therebe-
tween. More specifically, each of the metallic films 2 is
formed on an end face 4a of the respective insulation
layers 4 alternately disposed, and on a portion of the end
face 1a of the respective thermoelectric semiconductors
1, on both sides of the end face 4a, so as to span both
the thermoelectric semiconductors 1 adjacent to each
other across the insulation layer 4 on the end face 11a
of the thermoelectric device block 11, such that the insu-
lation layer 4 with the metallic film 2 formed thereon and
the insulation layer 4 without the metallic film 2 formed
thereon are disposed in an alternating sequence on the
end face 11a.
[0047] Subsequently, the thermoelectric device block
11 provided with the metallic films 2 formed as described
above is dipped in an electroless plating bath, whereupon
deposition reaction of an electroless plating film occurs
to the surface of the respective metallic films 2, and si-
multaneously, deposition reaction of an electroless plat-
ing film also occurs to the end face 1a of the respective
thermoelectric semiconductors 1 with the metallic film 2
formed on (in contact with) a portion thereof, and to an
end face 1b, opposite from the end face 1a, as shown in
Fig. 10. Thus, a conductive film 3 can be formed only on
the end face 1a of the respective thermoelectric semi-
conductors 1, containing the metallic film 2, and on the
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end face 1b, opposite from the end face 1a.
[0048] Thereafter, as shown by the phantom lines in
Fig. 10, a connection layer made of a connecting material
such as a conductive adhesive or a solder paste is formed
by the printing method on the end face 1b of the respec-
tive thermoelectric semiconductors 1, with the conduc-
tive film 3 selectively formed thereon, thereby alternately
connecting the respective p-type thermoelectric semi-
conductors 1 with the respective n-type thermoelectric
semiconductors 1. Upon applying heat treatment thereto,
there is obtained a thermoelectric device wherein the re-
spective thermoelectric semiconductors 1 are electrically
connected together in series.
[0049] For obtaining the thermoelectric device by con-
necting the respective thermoelectric semiconductors 1
in series, a substrate 7 with a wiring electrode 6 made of
copper or gold, formed thereon, may be used, and by
electrically connecting the respective conductive films 3
on the end face 11a side of the thermoelectric device
block 11 with the wiring electrode 6 on the substrate 7
through the intermediary of respective connection layers
5 formed of solder, a conductive adhesive, an anisotropic
conductive adhesive, or so forth, as shown in Fig. 11, the
respective thermoelectric semiconductors 1 may be con-
nected with each other in series, thereby completing a
thermoelectric device 21.
[0050] In contrast with the first embodiment as previ-
ously described, according to the second embodiment,
a processing step of removing the metallic film 2 formed
on the end face 11a on one side of the thermoelectric
device block 11, is not required, thereby enabling a proc-
ess up to the completion of the thermoelectric device to
be shortened. Accordingly, productivity in fabrication of
the thermoelectric device can be improved.

Third Embodiment: Fig.3 and Figs. 12 and 13

[0051] Subsequently, a third embodiment of a method
for applying electroless plating according to the invention
to a thermoelectric device block is described hereinafter
with reference to Fig.3 and Figs. 12 and 13.
[0052] With this embodiment, use is made of the ther-
moelectric device block 11 shown in Fig. 3 as with the
case of the first embodiment, and for other parts such as
metallic films, conductive films, an electroless plating
bath, and so forth, use is also made of the same constit-
uent materials as those used for the corresponding parts
in the first embodiment.
[0053] First, metallic films 2 on which an electroless
plating film can be deposited are formed on end faces a,
11b of the thermoelectric device block 11 shown in Fig.
3, on opposite sides thereof, by the vacuum deposition
method, the sputtering method or so forth, as shown in
Fig. 12. With the use of a metal mask, and so forth, each
of the metallic films 2 is formed selectively only on end
face 4a, and end face 4b of respective insulation layers
4, in an alternate and staggered sequence, that is, on
those where the metallic film 2 is required for connecting

respective p-type thermoelectric semiconductors 1 and
respective n-type thermoelectric semiconductors 1, dis-
posed on opposite sides of the respective insulation lay-
ers 4, with each other, thereby connecting the respective
thermoelectric semiconductors 1 in series. More specif-
ically, each of the metallic films 2 is formed so as to span
a part of the end faces 1a or the end faces 1b of the
adjacent thermoelectric semiconductors 1 with the re-
spective insulation layers 4 interposed therebetween,
and also, on the end face 4a and the other end face 4b
of the respective insulation layers 4, alternately.
[0054] Subsequently, the thermoelectric device block
11 provided with the metallic films 2 is dipped in an elec-
troless plating bath, whereupon deposition reaction of an
electroless plating film occurs to the surface of the re-
spective metallic films 2, as shown in Fig. 13, and simul-
taneously, deposition reaction of an electroless plating
film occurs to the end face 1a or 1b of the thermoelectric
semiconductors 1 without the metallic film 2 opposite
from the end face 1a or 1b with the metallic film 2 formed
on (in contact with) part thereof. Thus, a conductive film
3 can be formed only on the end face 1a and 1b of the
respective thermoelectric semiconductors 1, and the re-
spective metallic films 2
[0055] Because the respective thermoelectric semi-
conductors 1 of the thermoelectric device block 11 are
connected in series via the respective conductive films
3, a thermoelectric device 22 wherein the respective ther-
moelectric semiconductors 1 are connected in series can
be obtained without taking processing steps of alternately
connecting the adjacent thermoelectric semiconductors
1 by forming the connection layers and using the sub-
strates as with the case of the first and second embodi-
ments. Accordingly, in comparison with the first and sec-
ond embodiments, a process up to the completion of the
thermoelectric device can be shortened, thereby improv-
ing productivity in fabrication of the thermoelectric device.

Fourth Embodiment: Figs. 14 to 16 and Fig. 18

[0056] Subsequently, a fourth embodiment of a meth-
od for applying electroless plating according to the inven-
tion to a thermoelectric device block is described here-
inafter with reference to Figs. 14 to 16 and Fig. 18.
[0057] In contrast with the first to third embodiments,
with this embodiment, use is made of a thermoelectric
device block 15 wherein the outer sidewall face of ther-
moelectric semiconductors 1 among respective thermo-
electric semiconductors 1, positioned at opposite ends
in the direction of arrangement thereof, is not coated with
an insulation layer 4 so as to be exposed as shown Fig.
14, however, for other parts such as metallic films, con-
ductive films, an electroless plating bath, and so froth,
use is made of the same constituent materials as those
used for the corresponding parts in the first embodiment.
[0058] With this embodiment, a metallic film 2 is first
formed on an end face 1a or 1b of the respective ther-
moelectric semiconductors 1 in the same way as in any
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of the first to third embodiments. In the case of forming
the metallic films 2 in the same way as in the third em-
bodiment, each of the metallic films 2 on which an elec-
troless plating film can be deposited is formed on an end
face 4a and the other end face 4b of the respective in-
sulation layers 4 of the thermoelectric device block 15
alternately as to span a part of the end faces 1a or the
end faces 1b of the adjacent thermoelectric semiconduc-
tors 1 with the respective insulation layers 4 interposed
therebetween, as shown in Fig. 14. In the case of forming
the metallic film 2 in the same way as in the first embod-
iment, the metallic film 2 are formed as shown in Fig. 4.
In the case of forming the metallic films 2 in the same
way as in the second embodiment, the metallic films 2
are formed as shown in Fig. 18.
[0059] Subsequently, this thermoelectric device block
15 provided with the metallic films 2 is dipped in an elec-
troless plating bath, whereupon deposition reaction of an
electroless plating film occurs to the surface of the re-
spective metallic films 2, and simultaneously, deposition
reaction of an electroless plating film occurs to the end
face 1a and 1b of the thermoelectric semiconductors 1
with the metallic film 2 formed on (in contact with) part
thereof, and also to the outer sidewall face as exposed
of the respective thermoelectric semiconductors 1 posi-
tioned on the outermost sides the thermoelectric device
block 15 (at opposite ends in the direction along which
the respective thermoelectric semiconductors 1 are ar-
ranged). Thus, a conductive film 3 can be formed on the
respective metallic films 2, the end face 1a and 1b of the
respective thermoelectric semiconductors 1, on opposite
sides thereof, and the outer sidewall face as exposed of
the respective thermoelectric semiconductors 1 posi-
tioned at the opposite ends except for an end face of
respective insulation layers 4 without the metallic film 2
formed thereon, thereby enabling the respective thermo-
electric semiconductors 1 to be connected in series.
[0060] Thereafter, after forming connection layers 19
made of a connecting material such as a conductive ad-
hesive, solder or so forth, the thermoelectric device block
15 with the conductive films 3 formed thereon is mounted
on a substrate 7 with a wiring electrode 6 formed thereon
as shown in Fig. 16. The respective conductive films 3
of the thermoelectric device block 15 are thereby electri-
cally connected with the wiring electrode 6, thus obtaining
a thermoelectric device 23. In this case, with the thermo-
electric device block 15 (Fig. 15), since the conductive
film 3 is also formed on the outer sidewall face as exposed
of the respective thermoelectric semiconductors 1 posi-
tioned at the opposite ends in the direction of arrange-
ment thereof, a contact area of the connection layers 19
can be enlarged. As a result, connection of the wiring
electrode 6 with the respective conductive films 3 can be
implemented with ease, further enabling a connection
condition to be ensured.
[0061] With any of the first to fourth embodiments de-
scribed hereinbefore, the surface of the thermoelectric
device block, an object to be plated, on which the metallic

films 2 or the conductive films 3 are formed, is preferably
kept in a rough condition by various methods such as
etching, sandblasting, grinding or so forth. Such a prac-
tice is more effective in improvement in reliability of the
thermoelectric device because it will improve an adhe-
sive property of the conductive films, thereby forming,
more reliable conductive films.
[0062] Further, with any of the first to fourth embodi-
ments described hereinbefore, it is preferable to take a
cleaning process step of alkali degreasing, ultrasonic
cleaning, running water cleaning or so forth between re-
spective process steps. Such a practice is effective in
further improvement in reliability of the thermoelectric de-
vice because it can further enhance adhesion between
the respective conductive films 3 and the respective ther-
moelectric semiconductors 1.

INDUSTRIAL APPLICABILITY

[0063] With an electroless plating method according
the invention, it becomes possible to form a conductive
film formed of a metal having a high conductivity by ap-
plying electroless plating directly even to a thermoelectric
semiconductor on which it has been considered that the
conductive film by electroless plating can not be depos-
ited directly.
[0064] Even with a thermoelectric device block where-
in insulation layers and thermoelectric semiconductors
are alternately disposed at a minuscule interval in a range
of several to several tens of Pm, it becomes possible to
selectively form the conductive film uniform in thickness
only on both end faces of the respective thermoelectric
semiconductors by applying the invention to a method of
fabricating a thermoelectric device. Accordingly, the con-
ductive films having an object of providing the thermoe-
lectric device with the connection layer for the respective
thermoelectric semiconductors, and having an effect of
preventing diffusion of tin, copper and so forth into the
respective thermoelectric semiconductors can be easily
formed to a uniform thickness on both the end faces of
the respective thermoelectric semiconductors, so that
productivity and reliability of the thermoelectric device
can be improved.

Claims

1. An electroless plating method comprising the steps
of:

preparing a thermoelectric device block (11)
formed integrally with a plurality of bar-shaped
thermoelectric semiconductors (1) to which an
electroless plating cannot be applied directly,
disposed with a respective insulation layer (4)
interposed therebetween, the thermoelectric
device block (11) having end faces (11a, 11b)
containing end faces (1a,1b) of the respective
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thermoelectric semiconductors, and end faces
of respective insulation layers;
forming a metallic film (2) made of a metal on
which an electroless plating film can be depos-
ited on one of end faces (11a) of the thermoe-
lectric device block or causing a probe or plate
made of metal (14) on which an electroless plat-
ing film can be deposited to be in contact with a
part of at least one of end faces of respective
thermoelectric semiconductors of the thermoe-
lectric device block;
dipping said thermoelectric device block having
the metallic film formed thereon or having said
metal probe or plate in contact therewith in an
electroless plating bath, and forming an electro-
less plating film (3) on said metallic film and on
the other end face (1b) of the respective ther-
moelectric semiconductors, opposite from the
end face on which the metallic film is formed, or
forming the electroless plating film on the entire
surface of the respective thermoelectric semi-
conductors except the part thereof in contact
with said metal probe or plate;
removing said metallic film and a portion of the
electroless plating film covering up the metallic
film or separating the metal probe or plate in
contact with the respective thermoelectric sem-
iconductors therefrom; and
dipping again the thermoelectric device block
subjected to the steps described above in the
electroless plating bath, and forming an electro-
less plating film on the end face of the respective
thermoelectric semiconductors from which the
metallic film is removed or on the part of the end
faces of the respective thermoelectric semicon-
ductors which had been in contact with said met-
al probe or plate.

2. An electroless plating method comprising the steps
of:

preparing a thermoelectric device block (11)
formed integrally with a plurality of bar-shaped
thermoelectric semiconductors (1) to which an
electroless plating cannot be applied directly,
disposed with a respective insulation layer (4)
interposed therebetween, the thermoelectric
device block (11) having end faces (11a, 11b)
containing end faces (1a,1b) of the respective
thermoelectric semiconductors, and end faces
of respective insulation layers;
forming a metallic film made of a metal on which
an electroless plating film can be deposited on
an end face (4a) of respective insulation layers
(4) disposed on the side of one of end faces
(11a) of the thermoelectric device block (11) or
forming the metallic film on an end face and the
opposite end face of respective insulation lay-

ers, in an alternate and staggered sequence on
the sides of both end faces of the thermoelectric
device block thereby connecting the respective
thermoelectric semiconductors in series, such
that the metallic film spans said respective insu-
lation layers and a portion of respective end fac-
es of both the thermoelectric semiconductors
adjacent to each other across the respective in-
sulation layers alternately disposed, and
dipping the thermoelectric device block having
said metallic film formed thereon in an electro-
less plating bath, and forming an electroless
plating film (3) on said metallic film and both end
faces of the respective thermoelectric semicon-
ductors with the metallic film formed on the por-
tion of the end face thereof.

3. An electroless plating method according to any one
of claims 1 or 2, wherein use is made of said ther-
moelectric device block (15) provided with an ex-
posed outer sidewall face of respective thermoelec-
tric semiconductors (1) positioned at opposite ends
in the direction along which the respective thermo-
electric semiconductors are arranged, and an elec-
troless plating (3) film is also formed on the exposed
outer sidewall faces of respective thermoelectric
semiconductors positioned at opposite ends as well
in said step of forming the electroless plating film.

4. An electroless plating method according to any of
claims 1 or 2, further comprising the step of rendering
the end face (11a, 11b) of the thermoelectric device
block (11) into a rough surface prior to the step of
forming the electroless plating film (3) on said ther-
moelectric device block.

5. An electroless plating method according to any one
of claims 1 or 2, further comprising the step of clean-
ing said thermoelectric device block (11) before or
after the step of forming the electroless plating film
(3) on said thermoelectric device block.

6. The method according to any one of claims 1 to 5,
wherein said electroless plating film (3) is formed so
as to have a dual-layer structure comprised of not
less than two metallic films.

7. The method according to any one of claims 1 to 6,
wherein the electroless plating film is formed by elec-
troless nickel plating and
use is made of palladium, platinum or nickel as the
metal (2) on which the electroless plating film (3) can
be deposited.

8. The method according to any one of claims 1 to 7,
wherein use is made of an epoxy resin for the insu-
lation layers (4).
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Patentansprüche

1. Verfahren zum stromfreien Beschichten mit den
Schritten:

Herrichten eines thermoelektrischen Vorrich-
tungsblocks (11), der integral gebildet ist mit ei-
ner Mehrzahl von streifenförmigen thermoelek-
trischen Halbleitern (1), an denen stromfreien
Beschichten nicht direkt angewendet werden
kann und die so angeordnet sind, dass zwischen
ihnen jeweils eine Isolierschicht (4) eingebettet
ist, wobei der thermoelektrische Vorrichtungs-
block (11) Endflächen (11a 11b) aufweist, die
jeweils Endflächen (1a, 1b) der jeweiligen ther-
moelektrischen Halbleiter und Endflächen der
jeweiligen Isolierschichten enthalten,
Bilden einer Metallschicht (2) aus einem Metall,
auf dem eine stromfrei abgeschiedene Schicht
abgelagert werden kann, auf einer der Endflä-
chen (11a des thermoelektrischen Vorrich-
tungsblocks oder Bewirken, dass ein Fühler
oder eine Platte aus einem Metall (14), auf dem
eine stromfrei abgeschiedene Schicht abgela-
gert werden kann, in Kontakt mit einem Teil zu-
mindest einer der Endflächen der jeweiligen
thermoelektrischen Halbleiter des thermoelek-
trischen Vorrichtungsblocks ist,
Eintauchen des thermoelektrischen Vorrich-
tungsblocks, auf dem die Metallschicht gebildet
ist oder mit dem der Fühler oder die Platte aus
Metall in Kontakt ist, in ein Bad zum stromfreien
Beschichten und Bilden einer stromfrei abge-
schiedenen Schicht (3) auf der Metallschicht
und auf der anderen Endfläche (1b) der jeweili-
gen thermoelektrischen Halbleiter, die der End-
fläche gegenüberliegt, auf der die Metallschicht
gebildet ist, oder Bilden der stromfrei abgeschie-
denen Schicht auf der gesamten Oberfläche der
jeweiligen thermoelektrischen Halbleiter außer
auf den Teilen, die in Kontakt mit dem Fühler
oder der Platte aus Metall sind,
Entfernen der Metallschicht und eines Ab-
schnitts der stromfrei abgeschiedenen Schicht,
der die Metallschicht bedeckt, oder Trennen des
Fühlers oder der Platte aus Metall, die in Kontakt
mit den jeweiligen thermoelektrischen Halblei-
tern sind, von diesen, und
erneutes Eintauchen des thermoelektrischen
Vorrichtungsblocks, der den oben beschriebe-
nen Schritten unterworfen wurde, in das Bad
zum stromfreien Beschichten und Bilden einer
stromfrei abgeschiedenen Schicht auf der End-
fläche der jeweiligen thermoelektrischen Halb-
leiter, von der die Metallschicht entfernt wurde,
oder auf dem Teil der Endflächen der jeweiligen
thermoelektrischen Halbleiter, die in Kontakt mit
dem Fühler oder der Platte aus Metall waren.

2. Verfahren zum stromfreien Beschichten mit den
Schritten:

Herrichten eines thermoelektrischen Vorrich-
tungsblocks (11), der integral gebildet ist mit ei-
ner Mehrzahl von streifenförmigen thermoelek-
trischen Halbleitern (1), an denen stromfreien
Beschichten nicht direkt angewendet werden
kann und die so angeordnet sind, dass zwischen
ihnen jeweils eine Isolierschicht (4) eingebettet
ist, wobei der thermoelektrische Vorrichtungs-
block (11) Endflächen (11a, 11b) aufweist, die
jeweils Endflächen (1a, 1b) der jeweiligen ther-
moelektrischen Halbleiter und Endflächen der
jeweiligen Isolierschichten enthalten,
Bilden einer Metallschicht (2) aus einem Metall,
auf dem eine stromfrei abgeschiedene Schicht
abgelagert werden kann, auf einer Endfläche
(4a) der jeweiligen Isolierschichten (4), die auf
der Seite einer der Endflächen (11a) des ther-
moelektrischen Vorrichtungsblocks (11) ange-
ordnet ist, oder Bilden der Metallschicht auf der
einen Endfläche und der gegenüberliegenden
Endfläche der jeweiligen Isolierschichten in ab-
wechselnd versetzter Abfolge auf den Seiten
beider Endflächen des thermoelektrischen Vor-
richtungsblocks, wodurch die jeweiligen ther-
moelektrischen Halbleiter in Reihe geschaltet
werden, so dass die Metallschicht die jeweiligen
Isolierschichten und einen Abschnitt der jewei-
ligen Endflächen der beiden benachbarten ther-
moelektrischen Halbleiter über die jeweiligen
Isolierschichten überspannt, die abwechselnd
angeordnet sind, und
Eintauchen des thermoelektrischen Vorrich-
tungsblocks, auf dem die Metallschicht gebildet
ist, in ein Bad zum stromfreien Beschichten und
Bilden einer stromfrei abgeschiedenen Schicht
(3) auf der Metallschicht und auf beiden Endflä-
chen der jeweiligen thermoelektrischen Halblei-
ter, bei denen die Metallschicht auf dem Ab-
schnitt ihrer Endfläche gebildet ist.

3. Verfahren zum stromfreien Beschichten gemäß An-
spruch 1 oder 2, bei dem ein thermoelektrischer Vor-
richtungsblock (15) verwendet wird, der mit einer
freiliegenden äußeren Seitenwandfläche der jewei-
ligen thermoelektrischen Halbleiter (1) versehen ist,
die an einander gegenüberliegenden Enden in der
Richtung angeordnet ist, entlang der die jeweiligen
thermoelektrischen Halbleiter angeordnet sind, wo-
bei eine stromfrei abgeschiedene Schicht (3) in dem
Schritt des Bildens der stromfrei abgeschiedenen
Schicht auch auf den freiliegenden äußeren Seiten-
wandflächen der jeweiligen thermoelektrischen
Halbleiter gebildet wird, die an einander gegenüber-
liegenden Enden liegen.
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4. Verfahren zum stromfreien Beschichten gemäß An-
spruch 1 oder 2, das weiter einen Schritt enthält des
Bearbeitens der Endflächen (11a, 11b) des thermo-
elektrischen Vorrichtungsblocks (11) in eine raue
Oberfläche vor dem Schritt des Bildens der stromfrei
abgeschiedenen Schicht (3) auf dem thermoelektri-
schen Vorrichtungsblock.

5. Verfahren zum stromfreien Beschichten gemäß An-
spruch 1 oder 2, das weiter einen Schritt enthält des
Reinigens des thermoelektrischen Vorrichtungs-
blocks (11) vor oder nach dem Schritt des Bildens
der stromfrei abgeschiedenen Schicht (3) auf dem
thermoelektrischen Vorrichtungsblock.

6. Verfahren gemäß einem der Ansprüche 1 bis 5, bei
dem die stromfrei abgeschiedene Schicht (3) so ge-
bildet ist, dass sie einen Zweilagenaufbau aufweist,
der aus nicht weniger als zwei Metallschichten ge-
bildet ist.

7. Verfahren gemäß einem der Ansprüche 1 bis 6, bei
dem
die stromfrei abgeschiedene Schicht durch strom-
freies Abscheiden von Nickel gebildet wird und
Palladium, Platin oder Nickel als Metall (2) verwen-
det wird, auf dem die stromfrei abgeschiedene
Schicht (3) abgelagert werden kann.

8. Verfahren gemäß einem der Ansprüche 1 bis 7, bei
dem ein Epoxydharz für die Isolierschichten (4) ver-
wendet wird.

Revendications

1. Procédé de dépôt comprenant les étapes suivantes :

préparer un bloc de dispositif thermoélectrique
(11) formé de manière solidaire avec une plura-
lité de semi-conducteurs thermoélectriques (1)
en forme de barre sur lesquelles un dépôt ne
peut pas être appliqué directement, disposé
avec une couche d’isolation (4) respective inter-
calée entre eux, le bloc de dispositif thermoé-
lectrique (11) ayant des faces d’extrémité (11a,
11b) contenant des faces d’extrémité (1a, 1b)
des semi-conducteurs thermoélectriques res-
pectifs, et des faces d’extrémité des couches
d’isolation respectives,
former un film métallique (2) réalisé avec un mé-
tal sur lequel un film de dépôt autocatalytique
peut être déposé sur l’une des faces d’extrémité
(11a) du bloc de dispositif thermoélectrique ou
amener une sonde ou plaque en métal (14), sur
laquelle un film de dépôt autocatalytique peut
être déposé, à être en contact avec une partie
d’au moins l’une des faces d’extrémité des semi-

conducteurs thermoélectriques respectifs du
bloc de dispositif thermoélectrique ;
plonger ledit bloc de dispositif thermoélectrique
ayant le film métallique formé sur celui-ci ou
ayant ladite sonde ou plaque métallique en con-
tact avec celui-ci dans un bain de dépôt autoca-
talytique et former un film de dépôt autocataly-
tique (3) sur ledit film métallique et sur l’autre
face d’extrémité (1b) des semi-conducteurs
thermoélectriques respectifs, opposée à la face
d’extrémité sur laquelle le film métallique est for-
mé, ou former le film de dépôt autocatalytique
sur toute la surface des semi-conducteurs ther-
moélectriques respectifs excepté leur partie en
contact avec ladite sonde ou plaque métallique ;
retirer ledit film métallique et une partie du film
de dépôt autocatalytique recouvrant le film mé-
tallique ou séparant la sonde ou plaque métal-
lique en contact avec les semi-conducteurs ther-
moélectriques respectifs ; et
plonger à nouveau le bloc de dispositif thermoé-
lectrique soumis aux étapes décrites ci-dessus
dans le bain de dépôt autocatalytique, et former
un film de dépôt autocatalytique sur la face d’ex-
trémité des semi-conducteurs thermoélectri-
ques respectifs desquels le film métallique est
retiré ou sur la partie des faces d’extrémité des
semi-conducteurs thermoélectriques respectifs
qui ont été en contact avec ladite sonde ou pla-
que en métal.

2. Procédé de dépôt autocatalytique comprenant les
étapes suivantes :

préparer un bloc de dispositif thermoélectrique
(11) formé de manière solidaire avec une plura-
lité de semi-conducteurs thermoélectriques (1)
en forme de barre sur lesquels un dépôt auto-
catalytique ne peut pas être appliqué directe-
ment, disposé avec une couche d’isolation (4)
respective intercalée entre eux, le bloc de dis-
positif thermoélectrique (11) ayant des faces
d’extrémité (11a, 11b) contenant des faces d’ex-
trémité (1a, 1b) des semi-conducteurs thermoé-
lectriques respectifs, et des faces d’extrémité
des couches d’isolation respectives,
former un film métallique réalisé avec un métal
sur lequel un film de dépôt autocatalytique peut
être déposé sur une face d’extrémité (4a) des
couches d’isolation (4) respectives disposées
sur le côté de l’une des faces d’extrémité (11a)
du bloc de dispositif thermoélectrique (11) ou
former le film métallique sur une face d’extrémité
et la face d’extrémité opposée des couches
d’isolation respectives dans une séquence al-
ternée et décalée sur les côtés des deux faces
d’extrémité du bloc de dispositif thermoélectri-
que, raccordant ainsi les semi-conducteurs ther-
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moélectriques respectifs en série, de sorte que
le film métallique recouvre lesdites couches
d’isolation respectives et une partie des faces
d’extrémité respectives des deux semi-conduc-
teurs thermoélectriques adjacents l’un par rap-
port à l’autre sur les couches d’isolation respec-
tives disposées de manière alternée, et
plonger le bloc de dispositif thermoélectrique
ayant ledit film métallique formé sur celui-ci dans
un bain de dépôt autocatalytique, et former un
film de dépôt autocatalytique (3) sur ledit film
métallique et les deux faces d’extrémité des
semi-conducteurs respectifs avec le film métal-
lique formé sur la partie de sa face d’extrémité.

3. Procédé de dépôt autocatalytique selon l’une quel-
conque des revendications 1 ou 2, dans lequel on
utilise ledit bloc de dispositif thermoélectrique (15)
prévu avec une face de paroi latérale externe expo-
sée des semi-conducteurs thermoélectriques (1)
respectifs positionnés au niveau des extrémités op-
posées dans la direction le long de laquelle les semi-
conducteurs thermoélectriques respectifs sont
agencés, et un film de dépôt autocatalytique (3) est
également formé sur les faces de paroi latérale ex-
terne exposée des semi-conducteurs thermoélectri-
ques positionnés au niveau des extrémités oppo-
sées ainsi qu’à ladite étape consistant à former le
film de dépôt autocatalytique.

4. Procédé de dépôt autocatalytique selon l’une quel-
conque des revendications 1 ou 2, comprenant en
outre l’étape consistant à transformer la face d’ex-
trémité (11a, 11b) du bloc de dispositif thermoélec-
trique (11) en surface rugueuse avant l’étape con-
sistant à former le film de dépôt autocatalytique (3)
sur ledit bloc de dispositif thermoélectrique.

5. Procédé de dépôt autocatalytique selon l’une quel-
conque des revendications 1 ou 2, comprenant en
outre l’étape consistant à nettoyer ledit bloc de dis-
positif thermoélectrique (11) avant ou après l’étape
consistant à former le film de dépôt autocatalytique
(3) sur ledit bloc de dispositif thermoélectrique.

6. Procédé selon l’une quelconque des revendications
1 à 5, dans lequel ledit film de dépôt autocatalytique
(3) est formé afin d’avoir une structure à deux cou-
ches composée de pas moins de deux films métal-
liques.

7. Procédé selon l’une quelconque des revendications
1 à 6, dans lequel le film de dépôt autocatalytique
est formé par dépôt autocatalytique de nickel, et
on utilise du palladium, du platine ou du nickel en
tant que métal (2) sur lequel le film de dépôt auto-
catalytique (3) peut être déposé.

8. Procédé selon l’une quelconque des revendications
1 à 7, dans lequel on utilise une résine époxy pour
les couches d’isolation (4).
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