
EP 0 435 423 B1 Description This invention relates to a bonding tool for
tape automated bonding, used in a process of producing semiconductor chips,
and more particularly, it is concerned with a bonding tool using
polycrystalline 5  diamond as a coating of the tool end. Lately, technical
progress in the field of semiconductors has become remarkable and
production of the appliances using IC or LSI has shown a yearly increase.
In order to draw out the electrical properties these semiconductor elements
have, it is required to bond these with metallic fine wires called
metal-plated leads or bonding wires. As the metal to be bonded, there is
ordinarily used Au or an Au-Sn alloy which is 10  chemically stable and has
high electric conductivity and a bonding method comprising
thermocompression bonding by means of a bonding tool heated has widely been
employed. The bonding tool used in the above described thermocompression
bonding system can broadly be divided into two categories as shown in Fig.
2 and Fig. 1. Fig. 2 is a schematic view of a pulse heating system, in
which nichrome, stainless steel, inconel or 15  molybdenum is used by
subjecting to instantaneous heat generation through passage of electric
current. In this system, however, such a material meets with a problem that
there occur often oxidation, baking and deformation of the lead thereof at
a high temperature and accordingly, it is required to clean periodically
the end thereof. Fig. 1 is a schematic view of a constant heating system,
in which a polished single crystal diamond or 20  ruby is buried in the end
of a shank having a cartridge heater incorporated, and which is
characterized by a longer life than that of the tool of the pulse heating
system, in particular, in the case of single crystal diamond. The
preferential use of diamond is due to that diamond does not meet with
marked thermal deterioration in the air at a temperature of up to about 900
[err] and has low compatibility and little reactivity with Au-Sn. In a
polished diamond single crystal, its surface state is so good as
represented by a Rmax of 25  at most 0.1 [err] and is hardly changed
because of its high hardness. Because of this character, the alloy of Au-Sn
melted during compression bonding hardly adheres to and remains on the
surface of the diamond. When using diamond having the highest thermal
conductivity of all the existing materials as a material for the tool of
the steady heating system, furthermore, the tool end can be heated at a
desired temperature, e.g. 500 to [err] without excessively heating the
heater, i.e. shank. However, diamond single crystal is 30  expensive and
actually, even relatively cheap synthetic one has hardly been obtained with
a large size such as several mm or more. It is assumed that in the near
future, the step of thermocompression bonding a number of terminals will be
increased and in this case, a material with a size of at least 10 mm is
required. A diamond sintered compact having a high heat resistance is
disclosed in, for example, Japanese Patent Laid-Open Publication No.
114589/1978, in which an iron group metal binder is extracted by 35
treatment with an acid to form pores. In this case, the surface state
cannot be rendered good even by polishing because of the presence of the
pores so that an Au-Sn alloy tends to adhere thereto during using. A
pore-free, heat-resisting diamond sintered compact is disclosed in Japanese
Patent Laid-Open Publication Nos. 161268/1984 and 33865/1986, in which the
binder materials are composed of Si, SiC and Ni-Si alloys. In this case,
the surface state after polishing is also unsatisfactory, since the
hardness of the 40 binder materials is lower than that of diamond. A
sintered compact containing no binder material and consisting of only
polycrystalline diamond is considered most desirable as to heat resistance,
hardness, thermal conductivity, surface roughness, etc. Thus, it has been
proposed to sinter only diamond powder at an ultra-high pressure, but a
composite material of diamond-graphite can only be obtained by this method,
since diamond grains themselves are 45 hard to be deformed so that pressure
cannot be transmitted to gaps among the grains and consequently,
graphitization takes place. On the other hand, a technique of producing a
binder-free polycrystalline diamond compact by a gaseous phase synthesis
method has lately made rapid progress and it is considered effective to
apply this technique to the bonding tool. As well known in the art, a
cutting tool has been put to practice use, which is 5o  produced by
depositing a thin film of diamond on a substrate of cemented carbide or
tungsten by a gaseous phase synthesis method, but even if this is applied
to production of the bonding tool, good results cannot be obtained because
the bonding stength of the film is too low to prevent this from stripping
and occurrence of cracks. Furthermore, the bonding tool of this kind has
other problems. In the bonding tool, a shank and tool end 55  are bonded,
for example, by a silver-brazing method, gold-brazing method,
thermocompression or sintering 



bonding method using gold. On the other hand, there are a number of
varieties in IC and LSI products, which differ in the number of leads
connected and the shape of semiconductors every product. Thus, it is
required to prepare an exclusive bonding tool for each IC of LSI product
and accordingly, problems arise 3    EP 0 435 423 B1 that the production
cost is increased, more time is taken for exchanging the bonding tool and
management of the bonding tool becomes complicated. JP-A-1021076 discloses
a heat resistant sintered contact containing diamond particles onto which
Is deposited a polycrystalline diamond layer. This material is stated as
being useful for bonding tool stock 5  material. EP-A-0408367, which is a
document citable under Article 54(3) EPC, discloses a bonding tool
comprising a tool end part and a shank bonded with each other, the tool end
part comprising a substrate comprising a member selected from the group
consisting of sintered compacts of Si or[err] as a predominant component,
sintered compacts of SiC as a predominant component, sintered compacts of
A1N 10  as a predominant component and composite compacts thereof, a
surface of the substrate being coated with polycrystalline diamond
deposited by gaseous phase synthesis method, at least a part of the shank
near the tool end part comprising at least one member of a group consisting
of Kovar alloys, Invar alloys, Mo, W, W-Cu alloys, W-Ni alloys and cemented
carbides. It is an object of embodiments of the present invention to
provide a bonding tool for TAB, used for the 15 production of a
semi-conductor chip. It is an object of another embodiment of the present
invention to provide a bonding tool having a polycrystalline diamond-coated
substrate at the end thereof. In one aspect the present invention provides
a bonding tool comprising a tool end part and a shank bonded with each
other, the tool end part comprising a substrate comprising a member
selected from the 20 group consisting of sintered compacts of Si or [err]
as a predominant component, sintered compacts of SiC as a predominant
component, sintered compacts of A1N as a predominant component and
composite compacts thereof, a surface of the substrate being coated with
polycrystalline diamond deposited by gaseous phase synthesis method, at
least a part of the shank near the tool end part comprising at least one
member of a group consisting of Kovar alloys, Invar alloys, Mo, W, W-Cu
alloys, W-Ni alloys and cemented 25 carbides, characterised in that the
tool end part and shank are bonded by a brazing metal. In another aspect
the present invention provides a bonding tool comprising a tool end part
and a shank bonded with each other, the tool end part comprising a
substrate comprising a member selected from the group consisting of
sintered compacts of Si or [err] as a predominant component, sintered
compacts of SiC as a predominant component, sintered compacts of A1N as a
predominant component and composite 30  compacts thereof, a surface of the
substrate being coated with polycrystalline diamond deposited by gaseous
phase synthesis method, at least a part of the shank near the tool end part
comprising at least one member of a group consisting of Kovar alloys, Invar
alloys, Mo, W,W-Cu alloys, W-Ni alloys and cemented carbides, characterised
in that the diamond-coated surface is polished to give a surface roughness
as represented by a Rmax of at most 0.05[err]. 35    The accompany drawings
illustrate embodiments of the present invention in detail. Fig. 1 is a
schematic view of a bonding tool, which is of a constant heating system and
is used for bonding a semiconductor element and metallic fine wire. Fig. 2
is a schematic view of another bonding tool, which is of a pulse heating
system and is used for bonding a semiconductor element and metallic fine
wire. 40     Fig. 3 to Fig. 5 are cross-sectional views of three
embodiments of the bonding tool according to the present invention to
illustrate the mode of bonding a polycrystalline diamond-coated substrate
to a shank. The inventors have made various studies concerning the use of,
instead of single crystal diamond, a commercially available sintered
diamond compact containing cobalt as a binder with a larger size for the
end material of a bonding tool of a constant heating system. This tool was
prepared by brazing a blank of 45 such a sintered diamond compact with a
shank of stainless steel using a silver braze having a melting point of 750
*C and then subjecting to polishing of the end surface and machining of the
shank. The thus polished sintered diamond had a good surface state as
represented by a Rmax of 0.06 [err]. When the end 



of the tool was subjected to constant heating at [err] can repeated
thermocompression bonding of IC chips and Au-Sn wires, it was found that
the polished end surface gradually became roughened, resulting in so  the
increase of the adhered amount of the melted Au-Sn alloy, and the end
diamond compact was loosened or moved at the brazed area. Deformation of
the end surface is probably due to occurrence of fine cracks, caused by the
difference in thermal expansion between the cobalt binder and diamond, and
due to lowering of the wear resistance, caused by the progress of
graphitization of diamond, because of constant heating of the sintered
diamond 55 compact. Furthermore, it can be assumed that loosening of the
sintered diamond compact is due to that the temperature of the brazed area
is exposed to near the melting point during use and the brazing agent tends
to be deformed. 4    EP 0 435 423 B1 Thus, it is found necessary to provide
a high heat resistance material to which a brazing agent with a higher
melting point can be applied and which is resistant to heating for a long
time, since the commercially available sintered diamond compact containing
cobalt as a binder material cannot satisfy the requirements of the tool of
this kind. 5   Under the situation, the inventors have made many efforts to
obtain more excellent bonding tool materials and consequently, have reached
the present invention by choosing a substrate having a good adhesiveness to
a coating film. Accordingly, in one embodiment of the present invention
which provides a more excellent bonding tool a tool end part comprises a
substrate consisting of a member selected from the group consisting of 10
sintered compacts of Si or [err] as a predominant component, sintered
compacts of SiC as a predominant component, sintered compacts of Al N as a
predominant component and composite compacts thereof, the substrate being
coated with polycrystalline diamond deposited by vapor phase synthesis
method, at least a part of the shank near the tool end part comprising at
least one member of a group consisting of Kovar alloys, Invar alloys, Mo,
W, W-Cu alloys, W-Ni alloys and cemented carbides, characterised in that
the 15 diamond-coated surface is polished to give a surface roughness as
represented by a Rmax of at most 0.05[err]. Herein, "as predominant
component" means "contained in a proportion of about 50 to 99 % by volume".
In the present invention, the coated polycrystalline diamond is prefereably
oriented in (100) plane and/or 20  (110) plane in the thickness direction
from the standpoint of machinability. When the grain diameter of the coated
polycrystalline diamond becomes 100 [err] or more, the machinability is
deteriorated so that it is not desirable from an economical point of view.
A suitable film thickness is in the range of 5 to 300 [err] particularly 10
to 80 [err]. Fig. 1 shows one embodiment of the bonding tool of the present
invention, in which the end part thereof 25 is coated with diamond. That
is, this bonding tool comprises an end part 3 with a diamond coating layer
7 and a shank 6 with radiating hollows 5 and a cartridge heater holder 4.
The thus obtained bonding tool can mainly be used in the constant heating
system, but can also be used in the pulse heating system. A polycrystalline
diamond obtained by a gaseous phase synthesis method generally contains
amor- 30 phous diamond to some extent and in the present invention, the
polycrystalline diamond can contain also amorphous diamond as far as the
benefits of the present invention are not unfavorably affected. In the
practice of the present invention, in order to obtain a sintered compact to
be an excellent bonding tool material, it is required to select a substrate
having a coefficient of thermal expansion similar to that of diamond as
well as a good adhesiveness to the coated diamond layer. Furthermore, it is
also required for 35 the substrate to have a high heat resistance, since
the substrate is exposed to a high temperature, e.g. about 500 to 1000
[err] in the step of preparing the tool or when used as the tool. The
inventors have found, as a result of studies, that sintered compacts of Si
or[err] as a predominant component, sintered compacts of SiC as a
predominant component and sintered compacts of AIN as a predominant
component are effective and suitable as a material having these characters.
Such a substrate is machined and formed 40 in a desired shape and then
coated with polycrystalline diamond by a gaseous phase synthesis method. In



this case, the thickness of the substrate is generally, selected In the
range of 0.1 to 2.0 mm, depending on the properties of the substrate such
as strength and thermal conductivity. The gaseous phase synthesis method
can be carried out by any of known methods, for example, by utilizing
thermoelectronic emission or plasma discharge to cause cracking or exciting
of a raw material gas 45 or by using a combustion flame to form a film. As
the raw material gas, for example, there can generally be used mixed gases
of hydrocarbons such as methane, ethane and propane, alcohols such as
methanol and ethanol, esters and similar organocarbon compounds with
hydrogen, as predominant components. Further- more, inert gases such as
argon, oxygen, carbon monoxide, water, etc. can be contained in the raw
material gas in such an amount that the synthetic reaction of carbon and
its property cannot be hindered. 50     The coating film has preferably a
thickness of 5 to 300 [err], since if the film thickness is less than 5
[err], cracks tend to occur during polishing the coating surface or during
using as a tool, while if more than 300 [err], more time is taken because
of a lower deposition speed based on the present technical level, thus
resulting in increase of the production cost. Considering that the upper
surface of the coated polycrystalline diamond must be polished and finished
55 in the production of the bonding tool, it is effective to synthesize
polycrystalline diamond in such a manner as to be oriented in (100) plane
and/or (110) plane in the thickness direction so as to render easy the
machinability thereof. In the case of (111) plane, the hardness is too high
to improve the machinability. For the same reason, it is preferable to
synthesize polycrystalline diamond in such a manner that the grain 5    EP
0 435 423 B1 diameter of the diamond, on the upper surface of the coating,
be 0.1 to 100 [err], since if the grain diameter is too small, the areas at
the grain boundaries are increased to result in oxidation or deterioration
of the surface upon heating in the air. In the tool material obtained by
the above described method, the diamond-coated surface is further 5
polished and finished in such a manner that the surface state is as
represented by a Rmax of at most 0.05 [err], comparable to that of single
crystal diamond. This surface-polished tool material can exhibit the
feature as a bonding tool material by bonding to a tool base material, for
example, by means of brazing. In another embodiment of the present
invention, there is provided a bonding tool comprising a tool end 10 part
and a shank, bonded with each other, the tool end part consisting of a
substrate consisting of a member selected from the group consisting of
sintered compacts of Si or [err] as a predominant component, sintered
compacts of SiC as a predominant component, sintered compacts of AIN as a
predominant component and composite compacts thereof, the substrate being
coated with polycrystalline diamond deposited by gaseous phase synthesis
method, and the shank partially or wholly consisting of at 15 least one
member of a group consisting of Kovar alloys, Invar alloys, Mo, W, W-Cu
alloys, W-Ni alloys and cemented carbides, characterized in that the tool
end part and the shank are bonded by a brazing metal. In this case, the
thickness of the substrate is generally selected in the range of 0.5 to 10
mm, preferably 0.5 to 5 mm, depending on the strength of the substrate and
the coefficient of linear expansion of the shank. 20     The gaseous phase
synthesis can be carried out by any of known methods in the similar manner
to the first embodiment. It is important that the coated polycrystalline
diamond has a purity as represented by a non-diamond carbon (Y) to diamond
carbon (X) peak ratio (Y/X) of at most 0.2 by Raman spectroscopic analysis,
since if this ratio is more than 0.2, i.e. the purity is worse, the
quantity of non-diamond carbon contained therein is increased so that the
non-diamond carbon is selectively oxidized when heated in the air 25
during using a tool and the surface roughness of the tool end is
deteriorated. This is unfavorable. In the tool material obtained in this
way, the diamond-coated surface can further be finished by polishing so
that the surface state thereof be comparable to that of diamond single
crystal, as represented by a Rmax of at most 0.05 [err]. The thus
surface-polished tool material is bonded to a tool base material, by
brazing, thus functioning 30 well as a bonding tool material. Generally,
the bonding is effectively carried out by a method comprising using a
brazing material with a melting point of at least 600 [err] or a method
using gold formed by thermocompression bonding. 



In the former brazing method, there are preferably used, as a brazing
metal, alloys comprising 1 to 40 % by weight of at least one element
selected from the group consisting of Group IVa, Va, VIa and VIla 35
elements of Periodic Table and the balance of at least one element selected
from the group consisting of Group VIII elements of Periodic Table, Cu, Ag,
Au, B, In and Sn. Alternatively, the end part of a tool, to be bonded, is
coated, in order, with a thin film consisting of a metal, alloy or compound
comprising at least one element selected from the group consisting of Group
IVa, Va, VIa and VIla elements of Periodic Table and with a thin film
consisting of at least one element selected from the group consisting of
Group VIII elements 40 of Periodic Table, Cu, Ag, and Au and then bonded to
a shank with a brazing metal having a melting point of at least 600 [err]
via the coated layers. In these methods, the metal, alloy or compound
comprising at least one element selected from the group consisting of Group
IVa, Va, VIa and VIIa elements of Periodic Table has a function of reacting
with polycrystalline diamond to form a carbide and to thus increase the
brazing strength. 45    In the latter gold thermocompression bonding
method, it is important for obtaining a high bonding strength that the end
part of a tool and/or a shank has a bonding surface coated with, as a bond-
strengthening layer, a thin film consisting of a metal, alloy or compound
comprising at least one element selected from the group consisting of Group
IVa, Va, VIa and VIIa elements of Periodic Table and with, as a diffusion
proof layer, a thin film consisting of a metal or alloy comprising at least
one element selected from 50 the group consisting of Pt, Pd, W, Mo, Ta and
Ni in such a manner that the diffusion proof layer is outside the
bond-strengthening layer. Furthermore, it is important from the standpoint
of the bonding strength that at least a part of the shank is composed of a
material having a coefficient of thermal expansion similar to that of the
tool end part, that is, a metal and/or alloy having a coefficient of linear
expansion of at most 7.5 x [err] at a temperature 55 of from room
temperature to 600 * C. As such a material, there can preferably be used
Kovar alloys, Invar alloys, molybdenum, tungsten, W-Cu alloys, W-Ni alloys
and cemented carbides. If necessary, a thermal stress moderating layer
consisting of a soft metal such as Cu or Ni can be arranged as a part of
the bonding side of the shank. 6    EP 0 435 423 B1 The coefficients of
linear thermal expansion of these materials are as follows: Materials
Coefficient of Linear Thermal  Remarks Expansion (err) Diamond Single
Crystal           3.1 Polycrystalline                  3.1 Mo
5.7 W                                4.6 10               Invar
10 Kovar                            6 Cemented Carbides                4.5
Co: about 5% SUS                             12 15    The structures of the
bonding tool, in cross-section, are shown, for example, in Fig. 3 to Fig. 5
to illustrate the bonding state. In the case of Fig. 3, the shank 6 is
fully composed of the above described material and in the case of Fig. 4,
only a part A of the shank 6, near the tool end parts, Is composed of the
above described material. The structure of Fig. 4 is preferably used when
the shank material is too expensive or has low machinability, that is, when
molybdenum, tungsten or cemented carbides are used as such. In this case,
the residual part B of the shank 6, in Fig. 4 can of course be composed of
a material having a large coefficient of thermal expansion such as
stainless steel. Referring to Fig. 5, the above described soft metal, as a
thermal stress moderating layer 41, can be inserted in between the tool end
part and shank body 6. The soft metal is subject to plastic deformaion to
moderate thermal stress and to prevent from lowering of the bonding
strength. In any of these structures, the bonding strength reaches a stable
value, i.e. at least 10 kg/mm2, which is sufficient for use as a bonding
tool. The following examples are given in order to illustrate the present
invention in detail without limiting the same. 



Example 1 A substrate of SiC sintered compact of 15 mm square and 2 mm
thick was fixed to a support base of quartz glass and coated with
polycrystalline diamond by a microwave plasma CVD method. A coating of
polycrystalline diamond with a thickness of 0.2 mm was obtained for 10
hours under the following conditions: Raw Material Gas (flow rate):
[err] 200 cc/min, [err] 4 cc/min Ar 50 cc/min Pressure:
100 Torr Output of Microwave Oscillator:  800 W The polycrystalline diamond
in the coating layer had a grain diameter of about 15 [err] and a surface
40 roughness represented by a Rmax of 8.5 [err]. When the similar procedure
was repeated except using Mo as a substrate, on the other hand,
polycrystalline diamond was coated with a film thickness of 0.18 mm, grain
diameter of 20 [err] and surface roughness as represented by a Rmax of 10.5
[err]. In the both cases, the polycrystalline diamonds were oriented in
(110) plane in the thickness direction. These coated samples were then
subjected to polishing of the coated surface by means of a diamond
electrodeposited wheel with a mesh size of No. 200. As a result, in the
case of using Mo as a substrate, cracks occurred in the coated film during
polishing, resulting in partial stripping thereof, while in the case of
using the SiC sintered compact as a substrate, there was obtained such a
good surface state as 50 comparable to single crystal diamond and as
represented by a Rmax of 0.03 [err] without stripping of the film. The
opposite surface of the SiC sintered compact to the thus polished surface
was coated, as a pretreatment, with laminated layers of Ti and Ni each
having a thickness of 2 [err] by a PVD method and then bonded to a tool
base material of stainless steel in vacuum at 1100 [err] with a brazing
metal of an Au- Ta alloy. The thus bonded body was further subjected to
polishing and finishing to prepare a bonding tool. When the bonding tool
was fitted to a bonding apparatus and subjected to a durability test, this
bonding tool was resistant to use of million times as in the case of a
bonding tool prepared using a single crystal diamond of 3 mm square. This
example told that the dimension of the bonding surface was enlarged to thus
increase the productivity by about 5 times. 7    EP 0 435 423 B1 Example 2
Bonding tool materials as shown in Table 1 were prepared in the similar
manner to Example 1. Comparative samples are also shown in Table 1. 5 Table
1 Sample Substrate    Coating Method of Diamond    Thickness of Orientation
Plane Grain Diameter No.                                           Diamond
of Coated      of Upper 10
Coating Film  Polycrystalline    Surface of (err)      Diamond      Coating
(err) 1    SiC    microwave plasma CVD method        120          (111)
40 2    Mo    high frequency plasma CVD method     80          (100)
25 15      3      [err]  hot filament method                 2
(110)            2 4    AIN    microwave plasma CVD method        180
(110)           30 5    Si      hot filament method               280
(100)           15 6    SiC    high frequency plasma CVD method    50
(110)            5 7    [err]  combustion flame method            250
(110)           80 20      8    [err]  microwave plasma CVD method
210         (100)          150 9    Ta      high frequency plasma CVD
method   70          (100)           35 10    AIN    hot filament method
220          (100)           10 11    SiC    hot filament method
30          (100)            8 25     The coated surfaces of these
materials and a commercially available sintered diamond compact 



containing 10 vol % of Co for comparison were subjected to polishing.
Consequently, in the case of Sample No. 3 having a coating thickness of
less than 5 [err], cracks occurred during polishing and in the case of
Sample Nos. 2 and 9 respectively using Mo and Ta, the coating films were
stripped during polishing. Sample No. 1 oriented in (111) plane and Sample
8, in which the grains in the upper surface of the coated polycrystalline
diamond were coarse as represented by a diameter of 150 [err, showed such a
low machinability that polishing of the overall surface was impossible. The
surface roughness of the other samples after polishing is shown in Table 2.
These samples were respectively machined to prepare a bonding tool having
an end of 20 mm square and then subjected to a durability test in which
bonding of IC products each having 1000 pins was repeatedly carried out at
an end temperature of 600 [err] for a compression time of 2 seconds, thus
obtaining results as shown in Table 2. As is evident from the results of
Table 2, the bonding tools using the material of embodiments of the present
invention were free from marked deterioration. 40
Table 2 Sample No.     Surface Roughness   Repetition No. (err)    Worn
State of Tool Rmax After Polishing 4         0.03                120
no marked wear 5         0.05                120          -do- 8
0.04                120          -do- 7         0.03                120
-do- 10         0.03                120          -do- 11         0.04
120          -do- 50   Sintered Diamond        0.06                 40
cavity of 2.5 [err] on tool end surface Example 3 65 A substrate of SiC
sintered compact of 15 mm square and 2 mm thick was fixed to a support base
of quartz glass and coated with polycrystalline diamond by a microwave
plasma CVD method. A coating of polycrystalline diamond with a thickness of
50 [err] was obtained for 10 hours under the following conditions: 8    EP
0 435 423 B1 Raw Material Gas (flow rate):    H2 200 cc/min, [err] ccmin Ar
50 cc/min Pressure:                    100 Torr Output of Microwave
Oscillator:  800 W The polycrystalline diamond in the coating layer had a
grain diameter of about 15 [err] and a surface roughness as represented by
a Rmax of 8.5 [err]. When the similar procedure was repeated except using
Mo as a substrate, on the other hand, polycrystalline diamond was coated
with a film thickness of 45 [err], grain diameter of 20 [err] and surface
roughness as represented by a Rmax of 10.5 [err]. In both the cases, the
polycrystalline diamonds were oriented in (11O) plane in the thickness
direction. io  The polycrystalline diamonds had a non-diamond carbon (Y) to
diamond carbon ()) peak ratio (Y/X) of 0.05 by Raman spectroscopic
analysis. These coated samples were then subjected to polishing of the
coated surface by means of a diamond electrodeposited wheel with a mesh
size of No. 200. As a result, in the case of using Mo as a substrate,
cracks occurred in the coated film during polishing, resulting in partial
stripping thereof, while in the case of using the SiC sintered compact as a
substrate, there was obtained 15  such a good surface state as comparable
to single crystal diamond and as represented by a Rmax of 0.03 [err]
without stripping of the film. The opposite surface of the SiC sintered
compact to the thus polished surface was coated, as a pretreatment, with
laminated layers of Ti and Ni each having a thickness of 2 [err] by PVD
method and then bonded to a shank of Kovar in vacuum of 850 * C with a
brazing metal of an Ag-Cu alloy. The thus bonded 20  body was further
subjected to polishing and finishing to prepare a bonding tool. When the
bonding tool was fitted to a bonding apparatus and subjected to a
durability test, this bonding tool was resistant to use of million times as
in the case of a bonding tool prepared using a single crystal diamond of 3
mm square. This example told that the dimension of the bonding surface was
enlarged to thus 



increase the productivity by about 5 times. 25 Example 4 Bonding tool
materials as shown in Table 3 were prepared in the similar manner to
Example 3. Comparative samples are also shown in Table 3. 30 Table 3 Sample
Substrate   Coating Method of  Thickness of Orientation Plane  Grain
Diameter  Raman No.                  Diamond         Diamond      of Coated
of Upper     Peak Coating    Polycrystalline  Surface of    Ratio Film(err)
Diamond      Coating (err)   (Y/X) 12     SiC     microwave plasma
120           (111)            40        0.10 CVD method 40     13     Mo
high frequency           80          (100)            25        0.15 plasma
CVD method 14     [err]   hot filament method      2           (110)
2        0.08 15    [ere]   microwave plasma        180          (110)
30        0.18 CVD method 45     16     Si      hot filament method     280
(100)            15        0.05 17     SiC     high frequency          50
(110)             5        0.35 plasma CVD method 18     [err]   combustion
flame       250           (110)            80        0.07 method 50     19
[err]   microwave plasma        210          (100)           150
0.13 CVD method 20     Ta      high frequency           70          (100)
35        0.17 plasma CVD method 21     AlN      hot filament method
220          (100)            10        0.04 56     22     SiC     heat
filament method     30          (100)             8        0.16 The coated
surfaces of these materials and a commercially available sintered diamond
compact containing 10 vol % of Co for comparison were subjected to
polishing. 9    EP 0 435 423 B1 Consequently, in the case of Sample No. 14
having a coating thickness of less than 5 [err], cracks occurred during
polishing and in the case of Sample Nos. 13 and 20 respectively using Mo
and Ta, the coating films were stripped during polishing. Sample No. 12
oriented in (111) plane and Sample No. 19, in which the grains in the upper
surface of the coated polycrystalline diamond were coarse as represented by
5  a diameter of 150 [err], showed such a low machinability that polishing
of the overall surface was impossible. The surface roughness of the other
samples after polishing is shown in Table 4. These materials were
respectively machined and brazed to a shank of Invar alloy in vacuum at 900
[err] using a brazing metal consisting of Cu, Ni and Mn in a proportion of
7: 1: 2 by weight, after which it was further machined to prepare a bonding
tool having an end of 10 mm square. These tools were then subjected to a
durability test 10  in which bonding of IC products each having 1000 pins
was repeatedly carried out at an end temperature of 520 [err] for a
compression time of 2 seconds, thus obtaining results as shown in Table 4.
As is evident from the results of Table 4, Sample No. 17 having a
non-diamond carbon content of more than the preferred range according to
the present invention, found by Raman spectroscopic analysis, met with
deterioration of the surface roughness, while the bonding tools using the
material of embodiments of the present invention 15 were free from marked
deterioration. Table 4 20     Sample No.     Surface   Repetition
Wom State of Tool Roughness  No. (x 104) Rmax After 



Polishing 15    0.03        120    no marked wear 25               16
0.05        120    -do- 17    0.04        120    surface roughness
deteriorated to Rmax o 0.25 after using 18    0.03       120    no marked
wear 21    0.03        120    -do- 22    0.04        120    -do- 30
Sintered Diamond    0.06       10    cavity of 2.5 [err] Example 5 35
Using a linear tungsten filament of 0.5 mm in diameter and 20 mm in length
as a thermoelectron emitting material, a raw material gas comprising
hydrogen, a carbon source and steam was subjected to cracking and exciting
for 20 hours to form polycrystalline diamond on a SiC substrate with a
thickness of 3 mm under conditions as shown in Table 5. The properties of
the thus resulting polycrystalline diamond are also shown in Table 5.
Bonding tools each having the structure of a tool end part shown in Table 6
was prepared and subjected to a durability test to find that all of these
samples were resistant to use of million times as a bonding tool. The
bonding strength (shearing strength) was measured using the tool after used
to obtain results as shown in Table 6. Sample Nos. 23 to 28 of the present
invention showed stable and high bonding strengths. 45    When the sample
was brazed directly to SUS 304 for comparison, the brazing strength was
consider- ably lower, i.e. 2 kg/mm2. 50 55 10    EP 0 435 423 B1 Table 5
Sample No.                      23     24      25     26     27        28 5
Carbon Source                       ethyl alcohol          acetylene Carbon
Source/[err] (vol %)       1.5    2.3      1.8    3.0    2.0  1.6 Amount of
[err] added (vol%)     0.3    0       0.01    1.2    0.2  3.5 Gas Flow Rate
(SCCM)           600    200    1000    500    300   200 Gas Pressure (Torr)
100    150     120    300      80   200 10          Substrate Temperature
(err)    900    850     850    780    750   820 Filament Temperature(err)
2200   2050   2100   2150   2200   2250 Substrate-Filament Distance (mm)  3
5         4       5      6   5 Electron Current Density (A/cm2)   0.4
1.0  0.3    0.8    0.2  0.4 15          Polycrystalline Diamond Property
Thickness (err)                55     120      30    160      80   70 Grain
Diameter (err)           20      5        15      10     30   20 Raman Peak
Ratio (Y/X)        0.01   0.18    0.03   0.15   0.02   0.12 20
Oriented Plane                 (110)  (100)  (110)  (100)  (100)  (110)
Table 6 25    Sample    Tool           Material of Shank        Bonding
Method      Bonding Strength No.    Structure
(Kg/mm2) 23      Fig. 1    Invar alloy                         U
15 24      Fig. 2    cemented carbide + SUS 304          S
12 30     25       Fig. 2    W + Kovar                           T
20 26      Fig. 3    Ni + Invar alloy                    U
18 27      Fig. 1    Kovar                               S
25 28      Fig. 3    Cu + Kovar                          T
17 29      Fig. 1    SUS 304                             S
2 35   Note Bonding Method: S: using a brazing metal of 60 Ag - 30 Cu - 10
Ti (wt %) 



T: coating a surface of a tool end, to be bonded, with TiC and Ni layers
each having a thickness of 1 [err] and brazing with a brazing metal of 70
Ag - 30 Cu (wt %) 40   U: coating surfaces of a tool end and shank, to be
bonded, with Ta and Pt layers each having a thickness of 1 [err] and
compression bonding Au. Claims 45 1. A bonding tool comprising a tool end
part (3, 7) and a shank (6) bonded with each other, the tool end part (3,
7) comprising a substrate comprising a member selected from the group
consisting of sintered compacts of Si or [err] as a predominant component,
sintered compacts of SiC as a predominant 50     component, sintered
compacts of A1N as a predominant component and composite compacts thereof,
a surface (7) of the substrate being coated with polycrystalline diamond
deposited by gaseous phase synthesis method, at least a part of the shank
(6) near the tool end part (3, 7) comprising at least one member of a group
consisting of Kovar alloys, Invar alloys, Mo, W. W-Cu alloys, W-Ni alloys
and cemented carbides, characterised in that the tool end part (3, 7) and
shank (6) are bonded by a brazing metal. 55 2. The bonding tool as claimed
in Claim 1, characterised in that the substrate has a thickness of 0.5 to
10mm. 11    *C  L  M  S* Table 5 Sample No                     23  24
25  26    27             28 5          Carbon Source
ethyl alcohol          acetylene Carbon Source/[err] (vol %)      1.5
2.3      1.8    3.0    2.0  1.6 Amount of H20 added (vol%)    0.3    0
0.01    1.2    0.2  3.5 Gas Flow Rate (SCCM)          600    200    1000
500    300   200 10         Gas Pressure (Torr)            100    150
120    300      80   200 Substrate Temperature (err)   900    850      850
780    750   820 Filament Temperature( C)      2200   2050   2100   2150
2200   2250 Substrate-Filament Distance (mm)  3  5         4       5      6
5 Electron Current Density (err)   0.4  1.0    0.3    0.8    0.2  0.4 15
Polycrystalline Diamond Property Thickness (err)               55     120
30    160     80  70 Grain Diameter (err)           20     5         15
10     30   20 Raman Peak Ratio (Y/X)          0.01   0.18    0.03   0.15
0.02   0.12 Oriented Plane                (110)  (100)  (110)  (100)  (100)
(110) Table 6 25    Sample    Tool          Material of Shank
Bonding Method      Bonding Strength No.    Structure
(Kg/err) 23      Fig. 1    Invar alloy                        U
15 24      Fig. 2    cemented carbide +SUS 304          S
12 30     25       Fig. 2    W + Kovar                          T
20 26      Fig. 3    Ni + Invar alloy                   U
18 27      Fig. 1    Kovar                              S
25 28      Fig. 3    Cu + Kovar                         T
17 29      Fig. 1    SUS 304                            S
2 35   Note Bonding Method: S: using a brazing metal of 60 Ag - 30 Cu - 10
Ti (wt %) T: coating a surface of a tool end, to be bonded, with TiC and Ni
layers each having a thickness of 1 am and brazing with a brazing metal of
70 Ag - 30 Cu (wt %) 40   U: coating surfaces of a tool end and shank, to
be bonded, with Ta and Pt layers each having a thickness of 1 urn and
compression bonding Au. 



Claims 45 1. A bonding tool comprising a tool end part (3, 7) and a shank
(6) bonded with each other, the tool end part (3, 7) comprising a substrate
comprising a member selected from the group consisting of sintered compacts
of Si or Si3N4 as a predominant component, sintered compacts of SiC as a
predominant 50     component, sintered compacts of A1N as a predominant
component and composite compacts thereof, a surface (7) of the substrate
being coated with polycrystalline diamond deposited by gaseous phase
synthesis method, at least a part of the shank (6) near the tool end part
(3, 7) comprising at least one member of a group consisting of Kovar
alloys, Invar alloys, Mo, W, W-Cu alloys, W-Ni alloys and cemented
carbides, characterised in that the tool end part (3, 7) and shank (6) are
bonded by a brazing metal. 55 2. The bonding tool as claimed in Claim 1,
characterised in that the substrate has a thickness of 0.5 to 10mm. 11
EP 0 435 423 B1 3  The bonding tool as claimed in Claim 1, characterised in
that the polycrystalline diamond has a thickness of 5 to 300[err]. 4. The
bonding tool as claimed in Claim 1, characterised in that the coated
polycrystalline diamond has a 5    purity as represented by a non-diamond
carbon (Y) to diamond carbon (X) peak ratio (Y/X) of at most 0.2 by Raman
spectroscopic analysis. 5. The bonding tool as claimed in Claim 1,
characterised in that the coated polycrystalline diamond is oriented in at
least one of (100) plane and (110) plane. 10 6. The bonding tool as claimed
in Claim 1, characterised in that the tool end part (3, 7) and shank (6)
are bonded by a brazing metal having a melting point of at least 600 * C.
7. The bonding tool as claimed in Claim 1, characterised in that the
brazing metal is an alloy consisting of 15     1 to 40% by weight of at
least one element selected from the group consisting of Group IVa, Va, Via
and VIIa elements of Periodic Table and the balance of at least one element
selected from the group consisting of Group Vil elements of Periodic Table,
Cu, Ag, Au, B, In and Sn. 8  The bonding tool as claimed in Claim 1,
characterlsed in that the surface of the tool end, to be bonded, 20    is
coated, in order, with a thin film consisting of a metal, alloy or compound
comprising at least one element selected from the group consisting of Group
IVa, Va, VIa and VIla elements of Periodic Table and with a thin film
consisting of at least one element selected from the group consisting of
Group VIII elements of Periodic Table, Cu. Ag and Au, and then bonded to a
shank with a brazing metal having a melting point of at least 600 [err]
through the coated layers. 25 9. The bonding tool as claimed in Claim 1,
characterised in that the shank (6) is provided with, at a part of the
bonding surface thereof, a thermal stress moderating layer consisting of a
soft metal such as Cu or Ni. 3o  10. The bonding tool as claimed in Claim
1, characterised in that the diamond-coated surface is further polished to
give a surface roughness as represented by a Rmax of at most 0.05[err]. 11.
A bonding tool comprising a tool end part (3, 7) and a shank (6) bonded
with each other, the tool end part (3, 7) comprising a substrate comprising
a member selected from the group consisting of sintered 35     compacts of
Si or Si3N4 as a predominant component, sintered compacts of SiC as a
predominant component, sintered compacts of A1N as a predominant component
and composite compacts thereof, a surface (7) of the substrate being coated
with polycrystalline diamond deposited by gaseous phase synthesis method,
at least a part of the shank (6) near the tool end part (3, 7) comprising
at least one member of a group consisting of Kovar alloys, Invar alloys,
Mo, W, W-Cu alloys, W-Ni alloys and 40      cemented carbides,
characterised in that the diamond-coated surface (7) is polished to give a
surface roughness as represented by a Rmax of at most 0.05[err]. 12. The
bonding tool as claimed in Claim 11, characterised in that the substrate
has a thickness of 0.5 to 



10mm. 45 13. The bonding tool as claimed in Claim 11, characterised in that
the polycrystalline diamond has a thickness of 5 to 300[err]. 14. The
bonding tool as claimed in Claim 11, characterised in that the coated
polycrystalline diamond has a 50     purity as represented by a non-diamond
carbon (Y) to diamond carbon (X) peak ratio (Y/X) of at most 0.2 by Raman
spectroscopic analysis. 15. The bonding tool as claimed in Claim 11,
characterised in that the coated polycrystalline diamond is oriented in at
least one of (100) plane and (110) plane. 55 16. The bonding tool as
claimed in Claim 11, characterised in that the bonding of the tool end part
(3, 7) and shank (6) is carried out by gold formed by thermocompression
bonding. 12    EP 0 435 423 B1            1 17. The bonding tool as claimed
in Claim 16, characterised in that the surface to be bonded of at least one
of the tool end part (3, 7) and shank (6) is coated with, as a
bond-strengthening layer, a thin film consisting of a metal, alloy or
compound comprising at least one element selected from the group consisting
of Group IVa, Va, VIa and VIIa elements of Periodic Table and with, as a
diffusion proof 5    layer, a thin film consisting of a metal or alloy
comprising at least one element selected from the group consisting of Pt,
Pd, W, Mo, Ta and Ni in such a manner that the diffusion proof layer is
outside the bond-strengthening layer. 18. The bonding tool as claimed in
Claim 16, characterised in that the shank (6) is provided with, at a part
10     of the bonding surface thereof, a thermal stress moderating layer
consisting of a soft metal such as Cu or Ni. PatentansprUche 15  1.
Verbindungswerkzeug mit einem Werkzeugendteil (3, 7) und elnem Schaft (6),
die miteinander verbunden sind, wobel der Werkzeugendteil (3, 7) eine
Grundlage mit einer Komponente umfaBt, die aus der aus gesinterten
PreBkorpern aus Si oder SinNs als Hauptkomponente, gesinterten PreBk6rpem
aus SiC als Hauptkomponente, gesinterten Prefktrpem aus AIN als
Hauptkomponente und Verbund- pre8k6rpern davon bestehenden Gruppe
ausgew~hIt ist, wobei eine Oberflache (7) der Grundlage mit 20
polykristallinem, durch das Gasphasensyntheseverfahren abgeschiedenem
Diamanten beschichtet ist und wobel mindestens ein Teil des Schafts (6)
nahe dem Werkzeugendteil (3, 7) mindestens elne Komponente aus der aus
Kovar-Leglerungen, Invar-Legierungen, Mo, W. W-Cu-Legierungen, W-Ni-
Legierungen und Sintercarbiden bestehenden Gruppe umfaBt, dadurch
gekennzeichnet, daB der Werk- zeugendteil (3, 7) und der Schaft (6) durch
ein Hartlotemetall miteinander verbunden sind. 25 2. Verbindungswerkzeug
nach Anspruch 1, dadurch gekennzeichnet, daB die Grundlage 0,5 bis 10 mm
dick ist. 3. Verbindungswerkzeug nach Anspruch 1, dadurch gekennzeichnet,
daB der polykristalline Diamant 5 bis 30     300 um dick ist. 4.
Verbindungswerkzeug nach Anspruch 1, dadurch gekennzeichnet, daB der als
Beschichtung aufge- brachte polykristalline Diamant elne durch ein
Peakverh~ltnis (Y/X) von nichtdiamantenem Kohlenstoff (Y) zu
Diamantkohlenstoff (X von mindestens 0,2 in der Raman Spektroskopanalyse
dargestellte 35     Reinheit aufweist. 5. Verbindungswerkzeug nach Anspruch
1, dadurch gekennzeichnet, daB der als Beschichtung aufge- brachte
polykristalline Diamant in der (100) und/oder der (110) Ebene ausgerichtet
ist. 40  6. Verbindungswerkzeug nach Anspruch 1, dadurch gekennzeichnet,
daB der Werkzeugendteil (3, 7) und der Schaft (6) durch ein Hartlttemetall
mit elnem Schmelzpunkt von mindestens 600 C miteinander verbunden sind. 7.
Verbindungswerkzeug nach Anspruch 1, dadurch gekennzeichnet, dais das
Hartldtemetall eine Legie- 45    rung ist, die zu 1 bis 40 Gew.-% aus
mindestens einem aus der aus Elementen der Gruppe IVa, Va, Via und Vila des
Periodensystems bestehenden Gruppe ausgewhilten Element und ansonsten aus 



mindestens einem aus der aus Elementen der Gruppe Vil des Periodensystems,
Cu, Ag, Au, B. In und Sn bestehenden Gruppe ausgewAhIten Element besteht.
5o  8. Verbindungswerkzeug nach Anspruch 1, dadurch gekennzeichnet, daB die
Oberflache des zu verbin- denden Werkzeugendes nacheinander mit einem
dOnnen Film aus einem Metall, einer Legierung oder einer Verbindung, das
bzw. die mindestens ein aus der aus Elementen der Gruppe IVa, Va, Via und
Vila des Periodensystems bestehenden Gruppe ausgewdhltes Element enthalt,
und einem dlnnen Film, der aus mindestens einem aus der aus Elementen der
Gruppe Vll des Periodensystems, Cu, Ag 55     und Au bestehenden Gruppe
ausgew~hIten Element besteht, beschichtet wird und dann mit einem
Hartlotemetall mit elnem Schmelzpunkt von mindestens 600-C durch die durch
Beschichtung aufge- brachten Schichten mit einem Schaft verbunden wird. 13
EP 0 435 423 B1 9. Verbindungswerkzeug nach Anspruch 1, dadurch
gekennzeichnet, daB der Schaft (6) an einem Tell seiner verbindenden
Oberflache mit einer aus einem weichen Metall wie Cu oder Ni bestehenden,
die Warmebeanspruchung mildernden Schicht versehen lst. . 5 10.
Verbindungswerkzeug nach Anspruch 1, dadurch gekennzeichnet, daB die mit
Diamant beschichtete Oberflache auBerdem poliert wird, um ihr eine
Oberflichenrauheit zu verleihen, die durch ein Rmax von h6chstens 0,05 am
ausgedrUckt wird. 11. Verbindungswerkzeug mit elnem Werkzeugendteil (3, 7)
und einem  Schaft (6), die miteinander 10     verbunden sind, wobei der
Werkzeugendteil (3, 7) eine Grundlage mit einer Komponente umfast, die aus
der aus gesinterten Preflkorpern aus Si oder Si8N4 als Hauptkomponente,
gesinterten PreBkdrpem aus SiC als Hauptkomponente, gesinterten Prefkdrpern
aus AIN als Hauptkomponente und Verbund- preBkorpern davon bestehenden
Gruppe ausgew~hIt ist, wobei eine Oberfliche (7) der Grundlage mit
polykristallinem, durch das Gasphasensyntheseverfahren abgeschiedenem
Diamanten beschichtet ist 15     und wobei mindestens ein Tell des Schafts
(6) nahe dem Werkzeugendteil (3, 7) mindestens eine Komponente aus der aus
Kovar-Legierungen, Invar-Legierungen, Mo, W. W-Cu-Legierungen, W-Ni-
Legierungen und Sintercarbiden bestehenden Gruppe umfa~t, dadurch
gekennzeichnet, daB die mit Diamant beschichtete Oberflache (7) poliert
wird, um ihr eine Oberflachenrauheit zu verleihen, die durch ein Rmax von
h6chstens 0,05 uam ausgedrUckt wird. 20 12. Verbindungswerkzeug nach
Anspruch 11, dadurch gskennzeichnet, daB die Grundlage 0,5 bis 10 mm dick
ist. 13. Verbindungswerkzeug nach Anspruch 11, dadurch gekennzeichnet, daB
der polykristalline Diamant 5 25     bis 300 Ltm dick ist. 14.
Verbindungswerkzeug nach Anspruch 11, dadurch gekennzeichnet, daB der als
Beschichtung aufge- brachte polykristalline Diamant eine durch ein
Peakverhiltnis (Y/X) von nichtdiamantenem Kohlenstoff (Y) zu
Diamantkohlenstoff (X) von mindestens 0,2 in der Raman Spektroskopanalyse
dargestellte 30     Reinheit aufweist. 15. Verbindungswerkzeug nach
Anspruch 11, dadurch gekennzeichnot, daB der als Beschichtung aufge-
brachte polykristalline Diamant in der (100) und/oder der (110) Ebene
ausgerichtet ist. 35  16. Verbindungswerkzeug nach Anspruch 11, dadurch
gekennzeichnet, daB das Verbinden des Werkzeu- gendteils (3, 7) und des
Schafts durch Gold erfolgt, das durch Thermokompressionsverbinden gebildet
wurde. 17. Verbindungswerkzeug nach Anspruch 16, dadurch gekennzeichnet,
daB die zu verbindende Oberfl~che 40     des Werkzeugendteils (3, 7)
und/oder des Schafts (6) als Bindungsverst~rkungsschicht mit einem dlnnen
Film aus einem Metall, einer Legierung oder Verbindung, das bzw. die
mindestens ein aus der aus Elementen der Gruppe IVa, Va, Via und Vila des
Periodensystems bestehenden Gruppe ausge- wihites Element umfaSt, und als
difFusionsfeste Schicht mit einem dOnnen Film aus elnem Metall oder einer
Legierung, das bzw. die mindestens ein aus der aus Pt, Pd, W, Mo, Ta und Ni
bestehenden 45     Gruppe ausgewAhItes Element umfaBt, so beschichtet wird,
daB die diffusionsfeste Schicht auBerhalb der bindungsverstlrkenden Schicht
liegt. 18. Verbindungswerkzeug nach Anspruch 16, dadurch gekennzeichnet,
daB der Schaft (6) an einem Teil 



seiner Verbindungsoberflache mit elner die Warmebeanspruchung mildernden
Schicht aus einem 50     weichen Metall wie Cu oder Ni versehen ist.
Revendlcatlons 1. Outil de liaison comprenant une partie d'extrdmit6
d'outil (3, 7) et une tige (6) libes l'une A I'autre, la 55     partie
d'extrdmit6 d'outil (3, 7) comprenant un substrat comportant un 6l6ment
choisi parmi le groupe constitu6 des comprimbs fritt6s de Si ou de Si3Ns
comme composant prbdominant, des comprim6s frittls de SiC comme composant
predominant, des comprimbs fritt6s d'AIN comme composant prbdominant et des
comprimbs composites de coux-ci, une surface (7) du substrat dtant revOtue
de 14    EP 0 435 423 b1 diamant polycristallin depos6 par un proced6 de
synthese on phase gazeuse, au moins une partie de la tige (6) a proximit6
de la partie d'extrdmitd d'outil comprenant au moins un dldment d'un groupe
constitud d'alliages de Kovar, d'alliages d'lnvar , de Mo, de W, d'alliages
de W-Cu, d'alliages de W-Ni et de carbures cdmentes, caractdrise en ce que
la partie d'extr mite d'outil (3, 7) et la tige (6) sont M   5  Wlides par
un m6tal de brasage. 2. Outil de liaison suivant la revendication 1,
caract6ris4 en ce que le substrat a une 6paisseur de 0.5 a 10 mm. 10  3
Outil de liaison suivant la revendication 1, caractdris6 en ce que le
diamant polycristallin a une 6paissour de 5 & 300 rm. 4. Outil de liaison
suivant la revendication 1, caracteris6 en ce que le diamant polycristallin
de revatement presente une puretd telle quo celle repr6sent6e par un
rapport de crOte (YX entre du carbone de type 15     non-diamant (Y) et du
carbone de type diamant (X) d'au plus 0,2 par une analyse spectroscopique
selon Raman. 5. Outil de liaison suivant la revendication 1, caractnris4 en
ce que le diamant polycristallin de revOtement est oriente dans au moins un
des plans (100) et (110). 20 6. Outil de liaison suivant la revendication
1, caractdris4 en co que la partie d'extr~mit4 d'outil (3, 7) et la tige
(6) sont liWes par un metal de brasage presentant un point de fusion d'au
moins 600 * C. 7. Outil de liaison suivant la revendication 1, caracterise
on ce quo le m~tal de brasage est un alliage 25     constitu6 de 1 a 40 %
en poids d'au moins un 6l6ment choisi parmi le groupe comprenant des
6l6ments des groupes IVa, Va, Via et Vila du Tableau Periodique, le reste
etant form6 d'au moins un 6lement choisi parmi le groppe compronant des
6lements du groupe VIII du Tableau P6riodique, Cu, Ag, Au, B, In et Sn. 30
8. Outil de liaison suivant la revendication 1, caracteris6 en ce quo la
surface de lextremit% d'outil & tier est revatue, dans l'ordre, d'un mince
film constitue d'un m6tal, alliage ou compos6 comprenant au moins un
element choisi parmi le groupe comprenant des 6lments des groupes IVa, Va,
Via at Vila du Tableau P6vlodique et d'un mince film constitud d'au moins
un 6lment choisi parmi le groupe compronant des 6l1ments du groupe VIil du
Tableau P6riodique, Cu. Ag et Au, et en ce qu'elle esst 35     ensuite liMe
a une tigs avec un metal de brasage ayant un point do fusion d'au moins 600
* C par les couches de revOtement. 9. Outil de liaison suivant la
revendication 1, caract6eris en ce que la tige (6) est pourvue, a une
partie de sa surface de liaison, d'une couche moddrant l'effort thermique,
qui est constitu~e d'un metal doux tel 40     quo du Cu ou du Ni. 10. Outil
de liaison suivant la revendication 1, caracterise en cs que la surface
revetue de diamant est en outre polie pour donner une rugosite de surface
telle que reprdsentee par un Rmax d'au plus 0,05 urm. 45 11. Outil de
liaison comprenant une partie d'extremit6 d'outil (3, 7) et une tige (6)
lides l'une & l'autre, la partie d'extrdmitM d'outil (3, 7) compronant un
substrat comprenant un 6lment choisi parmi le groupe constitu4 des
comprim~s frittes de Si ou de SIAN4 comme composant predominant, des
comprim6s fritt6s de SIC comme composant predominant, des comprim6s frittes
d'AIN comme composant predominant, et des comprimds composites de ceux-ci,
une surface (7) du substrat dtant revatue de so     diamant polycristallin
ddposW par un procdd4 de synthbse en phase gazeuse, au moins une partie de
la tige (6) a proximite de la partie d'extr~mit% d'outil comprenant au
moins un 6lment d'un groupe 



constitu4 d'alliages de Kovar, d'alliages d'lnvar , de Mo, de W. d'alliages
de W-Cu, d'alliages de W-Ni ot de carbures c~mentds, caracteris] en co quo
la surface revOtue de diamant (7) est polio pour donner une rugosit6 de
surface tolle que repr6senteo par un Rmax d'au plus 0,05 am. 55 12. Outil
de liaison suivant la revendication 11, caracterisd en ce quo Is substrat
pr4sente une dpaisseur de 0,5 a 10 mm. 15    13. Outil de liaison suivant
la revendication 11, caract6ris6 en ce que le diamant polycristallin
presente une 6paisseur de 5 A 300 am. :';  14. Outil de liaison suivant la
revendication 11, caract~risd en ce que le diamant polycristallin de 5 6
revitement presente une purete telle quo represent~e par un rapport de
cr8te (Y/X) entre du carbone de type non-diamant (Y) et du carbone de type
diamant (X) d'au maximum 0,2 par une analyse spectroscopique salon Raman.
15. Outil de liaison suivant la revendication 11, caract~ris6 en co quo le
diamant polycristallin de 10     rev8tement est oriente dans au moins un
des plans (100) et (110). 16. Outil de liaison suivant la revendication 11,
caract~ris6 en ce quo la liaison entre la partie d'extremite d'outil (3, 7)
et la tige (6) est effectuee par de l'or forme par liaison par
thermocrompression. t5  17. Outil de liaison suivant la revendication 16,
caracterise en ce que la surface h Her de la partie d'extremit4 d'outil (3,
7) eVou de la tige (6) est rev~tue, & titre de couche de renforcement de
liaison, d'un mince film constitue d'un metal, alliage ou compos6
compronant au moins un element choisi parmi le groupe comprenant des
elements des groupes IVa, Va, VIa et Vila du Tableau P6riodique et, on tant
quo couche a l'epreuve de la diffusion, d'un mince film constitue d'un
metal ou alliage 20     compronant au moins un element cholsi parmi le
groupe constitue de Pt, Pd, W, Mo, Ta et Ni, de telle manibre quo la couche
a l'4preuve de la diffusion soit situee a 1'ext~rieur de la couche de
renforcement de liaison. 18. Outil de liaison suivant la revendication 16,
caracterise on ce quo la tige (6) est pourvue, sur une partie 25     de sa
surface de liaison, d'une couche de mod6ration d'effort thermique
constituee d'un m6tal doux, tel quo du Cu ou du Ni. 30 35 40 45 50 55 16


