
SPECIFICATION Tool Tip and Bonding Tool Comprising the Tool Tip and Control
Method for the Bonding Tool 5    Technical Field The present invention
relates to a tool tip and a bonding tool comprising the tool tip and a
control method for the bonding tool, and more specifically, it relates to
improvements of structures of a tool tip employed in a step of bonding
electrodes of a semiconductor chip to lead wires or 10    external
terminals and a bonding tool comprising the tool tip and a control method
for the bonding tool. Background Technique 



Generally in packaging of a semiconductor chip, a step of connecting 15
electrodes formed on the semiconductor chip and external terminals or lead
wires with each other is necessary. In this step, the electrodes of the
semiconductor chip and the external terminals or the like are connected
with each other with interposition of a brazing filler metal of gold or
tin, an anisotropic conductive film or resin such as a conductive adhesive.
20          At this time, a tool tip is employed for locating and pressing
the semiconductor chip on and against prescribed positions of the external
terminals or the like and directly heating the brazing filler metal of gold
or tin or the anisotropic conductive film or indirectly heating the same
through the semiconductor chip. 



25          For the tool tip, there are two types of a constant heat system
of regularly heating the same to a required temperature and a pulse heat
system of instantaneously heating the same only at need in response to the
bonding specification of the semiconductor chip. In either heating system,
high accuracy is required to a pressing 30    surface on the forward end of
the tool tip following high densification of packaging of the semiconductor
chip. Since temperature distribution of the pressing surface in heating is
homogeneous and flatness of the pressing surface is excellent from this
requirement and the homogeneity of the   



temperature distribution and the flatness can be maintained over a long
time, a technique of sticking a diamond film to the pressing surface on the
forward end of the tool tip is employed. In case of the pulse heat system,
however, there is such a problem 5    that heat response is inferior as
compared with a tool tip consisting of a pure metal such as nichrome,
molybdenum, inconel or stainless steel to which no diamond film is stuck
since temperature rise of the diamond film stuck to the pressing surface on
the forward end results from heat transfer from a tool base material. 10
Namely, the tool tip employing a diamond film requires a long time 



as compared with the tool tip consisting of a pure metal for heating and
cooling the pressing surface on the forward end of the tool tip to
prescribed temperatures in response to current pulses. Therefore, it is
difficult to reduce the time required for single bonding of the
semiconductor chip. 15         In relation to this point, there is proposed
a method of providing a diamond film synthesized by a vapor-phase synthetic
method on a pressing surface on a forward end of a tool tip with
conductivity for making the diamond film itself generate heat and the
problem related to heat response is solved in Japanese Patent Laying-Open
Gazette No. 5-304191 or 20    Japanese Patent Laying-Open Gazette No.
5-226421. Also in U.S. Patent No. 5,488,350, there is proposed employment
of a 



conductive diamond film synthesized by a vapor-phase synthetic method as a
heat generator. According to the technique disclosed in the aforementioned
Japanese 25    Patent Laying-Open Gazette No. 5-304191, however, such a
structure that the diamond film is brazed to a tool base material of a
metal whose coefficient of thermal expansion is different is employed.
Hence, there are such problems that distortion takes place in the diamond
film due to difference of thermal expansion in temperature rise and
flatness of the 30    pressing surface on the forward end of the tool tip
is hard to ensure. According to the technique disclosed in the
aforementioned Japanese Patent Laying-Open Gazette No. 5-226421, there are
such problems that 



the cost for the tool tip increases and the tool tip is easy to break in -2
-    handling thereof since it comes to that the use material for the tool
tip itself is diamond. According to the technique disclosed in U.S. Patent
No. 5,488,350, further, the conductive diamond film is patternedly formed
similarly to a 5    heater wire, i.e., the conductive diamond film is
selectively grown in order to homogenize temperature distribution of the
heat generator. Therefore, 



SiO2 or the like is formed on a substrate or insulating diamond in a
reverse pattern shape to the pattern of the conductive diamond film through
sputtering or the like, for forming the conductive diamond film by 10
employing this as a mask. However, it is necessary to make formation by
controlling the film thickness of SiO2 in high accuracy. Further, there are
such problems that a step of dissolving/removing SiO[err] is required after
forming the conductive diamond film and the tool tip manufacturing cost
increases. 15 Disclosure of the Invention An object of the present
invention is to provide a tool tip maintaining 



flatness of a flat surface on a forward end of the tool tip in high
accuracy, in which handling and attachment/detachment to/from equipment is
easy and 20    a manufacturing method of a heat generating part is simpler,
and a bonding tool comprising the tool tip and a control method for the
bonding tool, which have been proposed in order to solve such problems. A
tool tip in one aspect based on the present invention has, in a tool tip
employing a vapor-phase synthesized conductive polycrystalline 25
diamond film for a forward end portion for pressure bonding, a substrate
mainly composed of at least one material selected from a group consisting
of a diamond polycrystal, Si, SiC, AlN, Si[err]N[err] and
single-crystalline diamond, a conductive polycrystalline diamond film,
applied to a surface employed for 



pressure bonding, a surface opposite to this surface or at least two side
30    surfaces intersecting with these surfaces on the aforementioned
substrate, which is in the ranges of at least 1 x 10[err] [err]cm and less
than 1 x 10[err] [err]cm in specific resistance and at least 0.1 [err]m and
not more than 500 [err]m in film thickness and a metal film applied onto
the aforementioned conductive -3-    polycrystalline diamond film for
introducing power into the aforementioned conductive polycrystalline
diamond film. 



In the conductive polycrystalline diamond film, it is difficult to form the
same as a continuous film whose film thickness is homogeneous if the 5
film thickness if not more than 0.1[err]m. Further, in-plane temperature
distribution abruptly deteriorates if the film thickness is not more than
0.1 [err]m, since a local heating value depends on the film thickness of
conductive polycrystalline diamond. If the film thickness is in excess of
500 [err]m, on the other hand, the 10    electric energy required for
temperature rise increases since the heat capacity of the tool tip
increases. Consequently, the temperature rise characteristic and the
cooling characteristic of the tool tip get inferior. Further, the cost for
forming the conductive polycrystalline diamond film 



increases while warping of the material increases due to stress of the 15
conductive polycrystalline film. In addition, a polishing time for
attaining flatness of the surface of the conductive polycrystalline diamond
film abruptly lengthens and the working cost for the surface of the
conductive polycrystalline diamond film increases. For the above reasons,
it is possible to obtain a conductive 20    polycrystalline diamond film
which is excellent in flatness and temperature rise/cooling characteristics
with a low film forming cost by rendering the film thickness of the
conductive polycrystalline diamond at least 0.1 [err]m and not more than
500 [err]m. As to the specific resistance of the conductive polycrystalline



25    diamond film, contact resistance with the metal film increases to
readily spark in energization if the specific resistance of the conductive
polycrystalline diamond is high. In order to avoid this, therefore,
specific resistance of not more than 1 x 10[err] [err]cm is necessary. When
an impurity content becomes not more than 1 x 10[err] [err]cm, on the other
hand, it comes to 30    incur deterioration of the conductive
polycrystalline diamond film and to damage characteristics such as heat
conductivity, abrasion resistance and the like. In order to quickly
increase the temperature to a prescribed level in - 4-  



the tool tip, on the other hand, it is necessary to apply power of about
600 W to 1 KW to the tool tip with a power source of 100 V-20A capacity. In
consideration of the film thickness of the aforementioned conductive
polycrystalline diamond, therefore, it is preferable that the specific 5
resistance is at least 1 x 10[err] [err]cm and not more than 1 x 10[err]
[err]cm. In case of structuring the conductive polycrystalline diamond film
from at least two types of films whose contents of boron differ from each
other, for example, forming a conductive polycrystalline diamond film whose
content of boron is high on the aforementioned substrate side and 



10   forming a conductive polycrystalline diamond whose content of boron is
low on this film, change of the specific resistance value must be less than
0.1 [err] with film thickness change of several [err]m resulting from
polishing in the upper layer conductive polycrystalline diamond film whose
content of boron is low. Consequently, it is preferable that the specific
resistance of the 15    conductive polycrystalline diamond is at least 1 x
10[err] [err]cm and less than 1 x 10[err] [err]cm. For the above reasons,
it is most preferable to have specific resistance of at least 1 x 10[err]
[err]cm and less than 1 x 10[err] [err]cm in the conductive polycrystalline
diamond film. 20         By thus employing the conductive polycrystalline
diamond film 



having the aforementioned film thickness and specific resistance, it comes
to that this conductive polycrystalline diamond film itself resistively
generates heat. Further, this conductive polycrystalline diamond film is
excellent in heat conductivity, and the surface employed for pressure 25
bonding can obtain homogeneous temperature distribution. In addition, it
comes to heat generation of only a part of the conductive polycrystalline
diamond film coming into contact with a semiconductor chip, whereby the
heat capacity reduces and heat response quickens up. Further, only a
necessary part may be heated, to hardly exert 30   influence on the
periphery by heat. In addition, no warping of the conductive
polycrystalline diamond film takes place in temperature rise 



since the same is not in a brazed structure to the substrate dissimilarly
to the conventional tool tip. -5 -    In the aforementioned aspect,
preferably at least one or more suction through holes are provided from the
aforementioned surface employed for the aforementioned pressure bonding to
the surface opposite to the aforementioned surface. 5         Thus, by
providing the suction through hole(s) on the surface 



employed for pressure bonding, carriage of the semiconductor chip becomes
easy. Further, the pressing surface on the forward end of the tool tip,
i.e., the surface employed for pressure bonding and the surface opposite
thereto are provided to be parallel to each other, whereby it becomes
possible to 10   readily perform adjustment of the parallelism in mounting
to external equipment. In the aforementioned aspect, the aforementioned
conductive polycrystalline diamond film is a film formed by addition of an
impurity, and boron is employed for this impurity. On the other hand, the
15    aforementioned conductive polycrystalline diamond film is a film
formed by introduction of a fault, and this fault has an sp2 structure. 



By employing such a conductive polycrystalline diamond film, it becomes
possible to make the aforementioned conductive polycrystalline diamond film
implemented. 20         Preferably in the aforementioned aspect, the
aforementioned conductive polycrystalline diamond film is so provided that
its surface roughness is at least 0.1 [err]m and not more than 10 [err]m.
Thus, by rendering the surface roughness at least 0.1 [err]m and not more
than 10 [err]m, a conductor film electrode on a rear surface of the tool
tip and a metal 25    electrode of a feed holder provided in the exterior
are brought into contact by vacuum suction and energized. Therefore,
occurrence of a small spark can also be suppressed by increasing contact
areas of the tool tip and the 



metal electrode and improving the contact state. Further, heat transfer
from the tool tip to a feed member is improved and cooling quickens up. 30
In the aforementioned aspect, further, preferably it further has a
polycrystalline diamond film which is at least 10[err] [err]cm in specific
resistance and at least 1 [err]m and not more than 1000 [err]m in film
thickness on the outermost layer of the pressing surface. Thus, it becomes
possible to -6 -    prevent conduction to the packaged semiconductor chip
and dielectric 



breakdown of the semiconductor chip beforehand. In the aforementioned
aspect, preferably the aforementioned surface of the aforementioned
substrate employed for pressure bonding and the 5    surface opposite to
this surface are parallel to each other, and are so provided that the
parallelism thereof is within 0.1 nm with reference to the aforementioned
surface employed for the aforementioned pressure bonding. Thus, it becomes
possible to perform packaging of the semiconductor chip readily and in high
accuracy. 10         Preferably in the aforementioned aspect, boron of at
least 100 ppm and not more than 50000 ppm is added to the aforementioned
conductive polycrystalline diamond film. If the boron content is in excess
of 50000 



ppm here, heat conductivity which is a characteristic of diamond
deteriorates. Further, it becomes difficult to make synthesis while 15
homogeneously controlling the content. Since the heating value depends on
the content of boron, temperature distribution in the tool tip surface
deteriorates if the boron content is heterogeneous. If the boron content is
not more than 100 ppm, a necessary specific resistance value cannot be
obtained. 20         For the above reasons, it becomes possible to obtain a
conductive polycrystalline diamond film in the aforementioned most
preferable state by adding boron of at least 100 ppm and not more than
50000 ppm. In the aforementioned aspect, preferably the aforementioned 



conductive polycrystalline diamond film is formed by introducing a fault 25
having an sp2 structure, and so provided that the ratio (sp2/sp3) of the
maximum values of sp2 and sp3 peaks of a Raman spectrum is at least 0.5 and
not more than 10. When the introduction quantity of the fault of the sp2
structure into the conductive polycrystalline diamond film increases here,
the specific 30    resistance value reduces. While it is difficult to
quantitatively know the fault density of the sp2 structure introduced into
the conductive polycrystalline diamond film, it is possible to
qualitatively know the fault density of the sp2 structure from the ratio of
peak intensity of a spectrum of -7 - 



1333 cm[err] resulting from an sp3 structure of diamond and peak intensity
of a broad spectrum in the vicinity of 1540 cm[err] resulting from the sp2
structure. Therefore, no preferable specific resistance is obtained
although the film quality is excellent if this peak intensity ratio is less
than 0.5 since 5    the fault density is small, while the film quality of
diamond deteriorates and no desired performance is obtained if it exceeds
10. For the above reasons, a conductive polycrystalline diamond film in a
more preferable state is obtained by rendering the ratio (sp2/sp3) of the 



maximum values of the sp2 and sp3 peaks of the Raman spectrum at least 10
0.5 and not more than 10. Preferably in the aforementioned structure, the
aforementioned conductive polycrystalline diamond film includes at least
two layers of films, and the aforementioned outermost surface layer is any
of at least one metal material selected from a group consisting of Au, Pt,
Ag, Ni, Ta and Cr, or an 15    AgPd alloy, a Pt-Ir alloy, or an oxide
containing Ag and at least one or more elements selected from a group
consisting of Gd, In, Sn, Zn and Cu, or a metal carbide containing Ag and
W. Thus, it is possible to obtain a conductive polycrystalline diamond film
which is strong in oxidation resistance under a high temperature and 



20    excellent in deposition resistance, abrasion resistance and
insulation recoverability. In the aforementioned aspect, preferably at
least four portions of independent metal layers are further provided on an
outer peripheral portion of the tool tip, in order to supply power to an
effective area outer 25    peripheral portion of the surface employed for
pressure bonding on the aforementioned conductive polycrystalline diamond
film. Thus, it becomes possible to further homogenize in-plane temperature
distribution of the tool tip. The bonding tool based on the present
invention comprises, in a 30    bonding tool employing vapor-phase
synthesized polycrystalline diamond 



on a forward end portion for pressure bonding, a tool tip having a
substrate mainly composed of at least one material selected from a group
consisting of a diamond polycrystal, Si, SiC, AlN, Si[err]N[err] and
single-crystalline diamond, a -8 -    vapor-phase synthesized conductive
polycrystalline diamond film applied to a surface employed for pressure
bonding, a surface opposite to this surface or at least two side surfaces
intersecting with these surfaces on the aforementioned substrate, and a
metal film applied onto the 



5    aforementioned vapor-phase synthesized conductive polycrystalline
diamond film for supplying power to the aforementioned vapor-phase
synthesized conductive polycrystalline diamond film, and a feed holder
having a metal electrode for feeding electricity to this tool tip and a
ceramic base supporting this metal electrode. 10         Thus, by
comprising the feed holder for feeding electricity to the tool tip, it
becomes possible to mount the bonding tool in the present invention without
making alterations in an external device for mounting the bonding tool.
Preferably in the aforementioned aspect, the aforementioned feed 15
holder has a vacuum suction groove for sucking the aforementioned tool tip,



at least one suction through hole communicating with this vacuum suction
groove, and conductor films provided on at least two portions for supplying
power to the said tool tip, and has an insulating ceramic base in which
flatness of a surface of the aforementioned ceramic base coming into
contact 20    with the aforementioned tool tip is less than 3 [err]m, a
ceramic base which is low in heat conductivity and has an insulation
property, and a metal base covered with a metal film for preventing
oxidation on its surface. By employing the feed holder consisting of this
structure, it becomes possible to supply stable power to the aforementioned
tool tip while reliably holding 25   the aforementioned tool tip, and it
becomes possible to provide a bonding tool whose reliability is high. 



Preferably in the aforementioned aspect, the conductor films on the
aforementioned ceramic base include at least two layers of films, and any
of at least one metal selected from a group consisting of Au, Pt, Ag, Ni,
Ta and 30    Cr, or an AgPd alloy, a Pt-Ir alloy, or an oxide containing Ag
and at least one or more elements selected from a group of Gd, In, Sn, Zn
and Cu, or a metal carbide containing Ag and W is employed for the
outermost surface layer.   Thus, by employing the aforementioned metal for
the conductor -9-    



films, it becomes possible to provide a bonding tool having a feed holder
having a high melting point which is strong in oxidation resistance under a
high temperature and excellent in deposition resistance, abrasion
resistance and insulation recoverability. 5         The control method for
the bonding tool based on the present invention is a control method for a
bonding tool having a tool tip formed with a vapor-phase synthesized
conductive polycrystalline diamond film on its forward end surface, which
measures change of electric resistance of the aforementioned vapor-phase
synthesized conductive polycrystalline 10    diamond film and performs
temperature control of the bonding tool. Thus, a voltage applied to the
vapor-phase synthesized 



polycrystalline diamond film and a current value are measured and a
resistance value is obtained by measuring the electric resistance of the
vapor-phase synthesized conductive polycrystalline diamond film, whereby 15
incorporation of a temperature measuring mechanism into the feed holder
provided on the bonding tool becomes unnecessary, for example, and it
becomes possible to obtain miniaturization of the bonding tool and an
excellent temperature rise characteristic by high temperature response of
the bonding tool. 20 Brief Description of the Drawings Fig. 1A to Fig. 1C
are diagrams showing the structure of a tool tip in 



the present invention, Fig. 1A is a plan view thereof, Fig. 1B is a front
elevational view thereof, and Fig. 1C is a side elevational view thereof.
25          Fig. 2 is a diagram showing the correlation between the film
thickness of a conductive polycrystalline diamond film and in-plane
temperature distribution. Fig. 3 is a diagram showing the relation between
the film thickness of the conductive polycrystalline film and a polishing
time. 30         Fig. 4A to Fig. 4C are diagrams showing another structure
of the tool tip in the present invention, Fig. 4A is a plan view thereof,
Fig. 4B is a front elevational view thereof, and Fig. 4C is a bottom plan
view thereof. Fig. 5A to Fig. 5C are diagrams showing still another
structure of the 



- 10-    tool tip in the present invention, Fig. 5A is a plan view thereof,
Fig. 5B is a front elevational view thereof, and Fig. 5C is a bottom plan
view thereof Fig. 6A and Fig. 6B are diagrams showing the structure of a
feed holder in the present invention, Fig. 6A is a sectional view thereof,
and Fig. 5    6B is a bottom plan view thereof. Fig. 7A to Fig. 7C are
diagrams showing the structure of a tool tip in Concrete Example 1, Fig. 7A
is a plan view thereof, Fig. 7B is a front 



elevational view thereof, and Fig. 7C is a side elevational view thereof.
Fig. 8A and Fig. 8B are diagrams showing the structure of a feed 10
holder for feeding electricity to the tool tip in Concrete Example 1, Fig.
8A is a sectional view thereof, and Fig. 8B is a bottom plan view thereof.
Fig. 9A and Fig. 9B are diagrams showing a structure in case of mounting
the tool tip in Concrete Example 1 on the feed holder, Fig. 9A is a
sectional view thereof, and Fig. 9B is a bottom plan view thereof. 15
Fig. 10 is a perspective view showing a bonding tool in prior art as
comparative example. Fig. 11 is a diagram showing characteristic evaluation
of the tool tip in Concrete Example 1. 



Fig. 12 is a diagram showing characteristics in case of changing the 20
specific resistance value, the film thickness and the boron content of a
conductive polycrystalline diamond film in Concrete Example 1. Fig. 13A to
Fig. 13C are diagrams showing the structure of a tool tip in Concrete
Example 2, Fig. 13A is a plan view thereof, Fig. 13B is a front elevational
view thereof, and Fig. 13C is a bottom plan view thereof. 25          Fig.
14A and Fig. 14B are diagrams showing the structure of a feed holder for
feeding electricity to the tool tip in Concrete Example 2, Fig. 14A is a
sectional view thereof, and Fig. 14B is a bottom plan view thereof. Fig. 15
is a diagram showing characteristic evaluation of the tool tip in Concrete
Example 2. 



30          Fig. 16 is a diagram showing a resistance curve of the
temperature of the tool tip in Concrete Example 2. Fig. 17A to Fig. 17C are
diagrams showing the structure of a tool tip in Concrete Example 3, Fig.
17A is a plan view thereof, Fig. 17B is a front    elevational view
thereof, and Fig. 17C is a bottom plan view thereof. Fig. 18 is a diagram
showing characteristic evaluation of the tool tip in Concrete Example 3.
Fig. 19 is a diagram showing a resistance curve of the temperature of 



5    the tool tip in Concrete Example 3. Fig. 20A and Fig. 20B are diagrams
showing the structure of a feed holder for feeding electricity to a tool
tip in Concrete Example 4, Fig. 20A is a sectional view thereof, and Fig.
20B is a bottom plan view thereof. Fig. 21 is a diagram showing
characteristic evaluation of the tool tip 10   in Concrete Example 4. Fig.
22A and Fig. 22B are diagrams showing the structure of a tool tip in
Concrete Example 5, Fig. 22A is a plan view thereof, and Fig. 22B is a
sectional view thereof. Fig. 23A and Fig. 23B are diagrams showing the
structure of a feed 15    holder for feeding electricity to the tool tip in
Concrete Example 5, Fig. 23A 



is a sectional view thereof, and Fig. 23B is a bottom plan view thereof.
Fig. 24A and Fig. 24B are diagrams showing a structure mounting the tool
tip in Concrete Example 5 on the feed holder, Fig. 24A is a sectional view
thereof, and Fig. 24B is a bottom plan view thereof. 20          Fig. 25 is
a diagram showing characteristic evaluation of the tool tip in Concrete
Example 5. Best Modes for Carrying Out the Invention Embodiments of the
bonding tool based on the present invention are 25    now described with
reference to the drawings. First, the structure of a tool tip forming the
bonding tool based on the present invention is described with reference to
Fig. 1A to Fig. 1C. 



This tool tip 100 is provided with a substrate 2 and a forward end surface
3 for pressure bonding on an upper surface side of this substrate 2. 30
A conductive polycrystalline diamond film 1 having conductivity having
specific resistance in the range of at least 1 x 10[err] [err]cm and less
than 1 x 10[err] [err]cm is formed by a vapor-phase synthetic method on the
forward end surface 3 of the substrate 2 for pressure bonding and side
surfaces - 12 -    intersecting with the plane of this forward end surface
3. This conductive 



polycrystalline diamond film 1 is applied with its film thickness in the
range of 0.1 [err]m to 500 [err]m. The film thickness and the specific
resistance of the conductive 5    polycrystalline diamond film 1 are now
described with reference to Fig. 2 and Fig. 3. If the film thickness of the
conductive polycrystalline diamond film 1 is not more than 0.1 [err]m, it
is difficult to form the same as a continuous film with its film thickness
homogeneous. Since a local heating value depends on the film thickness of
the conductive 10    polycrystalline diamond film, in-plane temperature
distribution abruptly deteriorates if the film thickness becomes less than
0.1 [err]m, as shown in Fig. 2. 



If the film thickness is in excess of 500 [err]m, on the other hand, the
heat capacity of the tool tip 100 increases and hence the quantity of power
15    required for temperature rise increases and temperature rise and
cooling characteristics get inferior. Further, the cost for forming the
conductive polycrystalline diamond film increases while warping of the
material increases due to stress of the conductive polycrystalline diamond
film. Therefore, a polishing time for attaining flatness abruptly lengthens
20    if the film thickness is in excess of 500 [err]m as shown in Fig. 3,
and the working cost increases. Therefore, it can be said that the film
thickness of the conductive polycrystalline diamond film is preferably at
least 0.1 [err]m and not more than 500 [err]m. 



As to the value of the specific resistance, contact resistance with a 25
metal electrode is high to readily spark in energization if the specific
resistance of the conductive polycrystalline diamond film is high. In order
to avoid this, specific resistance of not more than 1 x 10[err] [err]cm is
necessary. If an impurity content becomes not more than 1 x 10[err]
[err]cm, it comes to incur deterioration of the film quality of the
conductive polycrystalline 30    diamond film and to damage characteristics
such as heat conductivity, abrasion resistance and the like. In order to
quickly increase the temperature of the conductive polycrystalline diamond
film to a prescribed level, on the other hand, it is - 13 - 



necessary to apply power of about 500 W to 1 KW to the tool tip with a
power source of 100 V-20 A capacity. Therefore, it is preferable that the
area of the tool pressing surface is generally several 100 mm[err], and
that the specific resistance is in the range of at least 1 x 10[err]
[err]cm and not more than 5    1 x 10[err] [err]cm, in consideration of the
film thickness of the aforementioned conductive polycrystalline diamond
film. In case of structuring the conductive polycrystalline diamond film
from at least two types of films whose contents of boron differ from each 



other, for example, forming a conductive polycrystalline diamond film 10
whose content of boron is high on the aforementioned substrate side and
forming a conductive polycrystalline diamond film whose content of boron is
low on this film, it is necessary for the upper layer conductive
polycrystalline diamond film whose content of boron is low that change of a
resistance value is less than 0.01 [err] with film thickness change of
several 15    [err]m resulting from polishing. Consequently, it is
preferable that the specific resistance of the conductive polycrystalline
diamond is at least 1 x 10[err] [err]cm and not more than 1 x 10[err]
[err]cm. Therefore, it can be said preferable that the specific resistance
required to the conductive polycrystalline diamond film is at least 1 x
10[err] [err]cm and less than 1 x 10[err] 



20    [err]cm. By thus employing the conductive polycrystalline diamond
film having the aforementioned film thickness and specific resistance, it
comes to that this conductive polycrystalline diamond film itself
resistively generates heat. Further, this conductive polycrystalline
diamond film is 25    excellent in heat conductivity, and homogeneous
temperature distribution is obtained on the surface employed for pressure
bonding. Further, it comes to heat generation of only a part of the
conductive polycrystalline diamond film coming into contact with a
semiconductor chip, whereby the heat capacity reduces and heat response
quickens up. 30          Here, it is known that a conductive
polycrystalline diamond film to 



which boron is added as an impurity changes to a low resistance state under
a high temperature since the same is a p-type semiconductor, and the
specific resistance and temperature dependency of the specific - 14-
resistance vary with the temperature of boron ((H. Shiomi, J.J.J.B. 30.
1363 (1991)). The smaller the content of boron is, the higher the specific
resistance of a diamond polycrystal is and the larger a change rate with
respect to the 



5    temperature is. If the density of an additive is less than 10[err] atm
m[err], the value of the specific resistance reduces by 10[err] [[err].cm]
(Diamond and related materials 4,948 (1995)). On the other hand, the
impurity level degenerates and becomes a metallic band structure (causes
Mott dislocation) if the atom concentration 10    of the added boron
exceeds 2000 ppm, whereby it has metallic conductivity. Namely, it changes
to a high resistance state depending on increase of the temperature,
whereby temperature control as a heater becomes easy. If boron of at least
50000 ppm is added, deterioration of the film quality is remarkable and the
characteristics of diamond such as high 15    hardness and high heat
conductivity are lost. Therefore, the boron 



concentration of the conductive polycrystalline diamond film is desirably
at least 100 ppm and less than 50000 ppm. If the introduction quantity of
the fault of the sp2 structure increases, the specific resistance reduces
depending on this in the conductive 20    polycrystalline diamond film. It
is difficult to quantitatively know the fault density of the sp2 structure
introduced into the conductive polycrystalline diamond film. However, it is
possible to qualitatively obtain the fault density of the sp2 structure
from the ratio of peak intensity of a spectrum of 1333 cm[err] resulting
from an sp3 structure of diamond and 25    peak intensity of a broad
spectrum in the vicinity of 1540 cm[err] resulting from the sp2 structure.
Since the fault concentration is small if this ratio 



of peak intensity is less than 0.5, no preferable specific resistance is
obtained although the film quality of the conductive polycrystalline
diamond film is excellent. On the other hand, the film quality of the 30
conductive polycrystalline diamond film deteriorates and no desired
performance is obtained if the ratio of the peak intensity exceeds 10. As a
conductor film of the outermost surface, any of at least one metal
material, which has a high melting point and strong in oxidation - 15 -    



resistance under a high temperature, selected from a group consisting of
Au, Pt, Ag, Ni, Ta and Cr, or an AgPd alloy or a Pt-Ir alloy which is
excellent in deposition resistance, damage characteristics and insulation
recoverability, or an oxide containing Ag and at least one or more elements
selected from a 5    group consisting of Gd, In, Sn, Zn and Cu, or a metal
carbide containing Ag and W is preferable. Referring again to Fig. 1A to
Fig. 1C, a suction through hole 5 employed for carrying a semiconductor
chip is further provided in this tool tip 100. Further, electrode metals 4
for feeding electricity to the 10    conductive polycrystalline diamond
film 1 are provided on the conductive polycrystalline diamond film 1
provided on the side surfaces of the 



substrate 2. In the tool tip 100 thus formed, it comes to that the
conductive polycrystalline diamond film 1 resistively generates heat by
feeding 15    electricity from the surfaces formed with the electrode
metals 4. Further, it is possible to make cooling from an outer peripheral
portion of the tool tip 100 relaxed by providing these electrode metals 4
only on outer peripheral portions of an effective area of the tool tip 100
employed for pressure bonding and making heat generation along the outer
peripheral portions. 20         In this case, it becomes possible to supply
power only to outer peripheral portions without providing a complicated
circuit pattern by providing electrode metals 4 of at least four portions
and supplying 



potential difference between adjacent electrodes as in a tool tip 200 shown
in Fig. 4A to Fig. 4C. 25          The electrode metals 4 are not
restricted to the surfaces shown in Fig. 1A to Fig. 1C and Fig. 2 but may
be partially formed on a surface opposite to the forward end surface 3
depending on external packaging equipment. Therefore, it may simply be a
structure capable of feeding electricity to the conductive polycrystalline
diamond film 1 and heat-generating or heating 30    the surface employed
for pressure bonding. On the other hand, the substrate 2 mainly composed of
at least one material selected from a diamond polycrystal synthesized by a
vapor-phase synthetic method, which strongly adheres to the conductive
polycrystalline 



- 16 -    diamond film 1, Si, SiC, AIN, Si[err]N[err] and diamond is
employed as the material forming the substrate 2, and the dimensions of the
substrate 2 are individually decided from the size of the required tool
tip. In case of such a structure that the conductive polycrystalline 5
diamond film 1 directly comes into contact with the semiconductor chip, it
may happen that an energization current for heat generation leaks to the
semiconductor chip side to break the circuit. In this case, it is possible
to 



prevent a leakage current by covering an outer layer part of a conductive
polycrystalline diamond film 1 with an insulating diamond film 6 having 10
specific resistance of at least 10[err] [err]cm as in the structure of a
tool tip 300 shown in Fig. 5A to Fig. 5C. The structure of a feed holder
for feeding power to the tool tip is now described with reference to Fig.
6A and Fig. 6B. Insulating ceramics 10 having high strength forming a base,
conductor films 12 for supplying 15    power to the tool tip, a tool tip
suction groove 14 and a tool tip suction vacuum tube 15 for sucking the
tool tip, and a semiconductor chip suction vacuum tube 16 for the tool tip
for sucking a semiconductor chip are provided, and a temperature measurer
17 for measuring the temperature of 



the tool tip is further incorporated. The temperature of the tool tip 20
measured by this temperature measurer 17 is fed back to a temperature
control mechanism. Further, low heat conduction insulating ceramics 18
whose heat conductivity is low is employed in a contact part with an
external device, for heat insulation from the external device. In addition,
metal electrodes 25    19 on which metal films whose high temperature
oxidation resistance is strong are mounted for feeding to the conductor
films 12. As to the low heat conduction insulating ceramics 18, that having
high strength whose heat conductivity is small and not more than 50 W/mk
for reducing heat capacity of a heater part is desirable since it is
necessary 



30    to apply a load in packaging of the semiconductor chip. In case of
employing an insulating diamond polycrystal for the substrate 2 of the tool
tip here, it also becomes possible to utilize the surface of the substrate
2 opposite to the surface covered with the - 17 -    conductive
polycrystalline diamond film 1 as the surface for pressure- bonding the
semiconductor chip. In temperature measurement of a tool tip of a
conventional structure 



in case of mounting a thermocouple, there has been such a problem that the
5    thermocouple peels off. In a tool tip whose temperature response is
quickly, further, the temperature response deteriorates due to addition of
the heat capacity of the thermocouple itself, and it has been impossible to
apply temperature control shortening a packaging time by making the best
use of its performance. Therefore, it is necessary to employ a thermometer
10    which is quickly in temperature response and capable of making non-
contact measurement. Therefore, a radiation thermometer of an optical fiber
system is desirable to be incorporated into an external packaging device
which is limited in volume. Further, electric specific resistance of a
conductive polycrystalline 



15    diamond film changes depending on the temperature and exhibits a
thermistor characteristic, as described above. Therefore, it also becomes
possible to measure the resistance value on the basis of a voltage applied
to the conductive polycrystalline diamond film and a current value, to
obtain the temperature of the tool tip and to control the temperature of
the tool tip 20    through this thermistor characteristic. In this case,
incorporation of a temperature measuring mechanism into the feed holder
becomes unnecessary. More Concrete Examples of the tool tip and the feed
holder in the aforementioned embodiments are now described below. 25
[Concrete Example 1] 



First, the structure of a tool tip 400 in this Concrete Example 1 is
described with reference to Fig. 7A to Fig. 7C. A conductive
polycrystalline diamond film 1 of about 10 [err]m in film thickness and 8 x
10[err] [err]cm in specific resistance to which boron is added as an
impurity is 30    deposited by a vapor-phase synthetic method on a surface
of 20 mm x 20 mm of an SiC substrate 2 of 20 mm x 20 mm x 5 mm having one
suction through hole 5 of about 1 mm in diameter on its central portion.
Thereafter an insulating diamond film 6 is further deposited by 50 [err]m
on - 18 -   



the conductive polycrystalline diamond film 1. Both of the conductive
polycrystalline diamond film 1 and the insulating diamond film 6 are formed
by microwave plasma CVD with methane and hydrogen as gas. 5         The gas
flow rates in this film formation are 5 sccm for methane and 500 sccm for
hydrogen, and diborane of B/C = 20000 ppm with respect to methane was added
to the material gas in film formation of the conductive polycrystalline
diamond film 1. When a conductive polycrystalline diamond film synthesized
by the 10    same conditions was analyzed by SIMS, boron was contained by
2000 ppm. 



Thereafter as electrodes on side surface parts of the SiC substrate 2, Ti
was coated by 1 [err]m, Pt was coated thereon by 1 [err]m, and Au was
further coated on this Pt by 3 [err]m. Then, the conductive polycrystalline
diamond film 1 becoming a 15    pressing surface on the forward end of the
tool tip was finished by lapping to be 0.1 [err]m in surface roughness Rmax
and 0.01 mm in parallelism with an opposite surface, for preparing the tool
tip 400 in this Concrete Example. Then, with reference to Fig. 8A, Fig. 8B,
Fig. 9A and Fig. 9B, a feed holder 410 consisting of the structure shown in
Fig. 8A and Fig. 8B is 20    mounted on external packaging equipment, for
making this feed holder 410 mount the tool tip 400 by vacuum suction.
Thereafter a temperature rise 



time from 20[err]C to 500[err]C, a cooling time in air cooling from
500[err]C to 80[err]C, temperature distribution of the forward end surface,
flatness of the forward end surface, and a state of the tool tip 400 after
a repetitive heating test of 25    100,000 times were observed with respect
to this tool tip 400. As comparative example, a conventional tool tip in
which a vapor- phase synthesized diamond film 51 of 1.0 mm in film
thickness was brazed to a heat generating part of an Mo shank 50 was
prepared as shown in Fig. 10, and similar evaluation was made. Fig. 11
shows the results. 30         As shown in Fig. 11, it is understood that
the tool tip in this Concrete Example is superior in all valuation points
except that both of the tool tip in this Concrete Example and the tool tip
of the conventional form had 



equivalent results in the temperature distribution of 500[err]C and the -
19-    repetitive heating test of 100,000 times. While the conventional
tool tip required 45 minutes for mounting on equipment here, it becomes
possible to mount the tool tip in Concrete Example of this time in about
one minute since the parallelism of a 5    mounting surface to the
equipment and the surface employed for pressure bonding is kept. 



Further, tool tips of the same shape shown in Fig. 7A to Fig. 7C were
prepared in 11 types while changing the specific resistance values, film
thicknesses and boron contents of conductive polycrystalline diamond films
10   for making evaluation. Fig. 12 shows the results. Boron contents were
obtained by analyzing samples prepared under the same conditions by SIMS.
Results of temperature rise from 20[err]C to 500[err]C, cooling from
500[err]C to 80[err]C, in-plane temperature distribution at 500[err]C, and
surface state observation by x50 microscope observation after an endurance
test after 15    1,000,000 cycle heating are shown. As understood from Fig.
12, there was no one capable of attaining sufficient performance in all
characteristics in the tool tips other than Nos. 5, 6 and 7. Also from
these data, therefore, it 



is understood preferable that the specific resistance of the conductive
polycrystalline diamond film employed for the tool tip is at least 1 x
10[err] 20   [err]cm and less than 1 x 10[err] [err]cm and the film
thickness is at least 0.1 [err]m and not more than 500 [err]m. [Concrete
Example 2] Concrete Example 2 is now described. Referring to Fig. 13A to
Fig. 13C, a conductive polycrystalline 25    diamond film 1 of 8 [err]m in
film thickness and 8 x 10[err] [err]cm in specific resistance to which
boron was added as an impurity was deposited by a vapor-phase synthetic
method on a substrate 2 consisting of insulating polycrystalline diamond of
12 mm x 12 mm x 0.3 mm in a tool tip 420 in 



this Concrete Example 2. 30         As to growth of a boron-added layer,
film formation was performed by thermal filament CVD with methane, hydrogen
and trimethyl boron of 5000 ppm with respect to methane as material gas.
When a conductive polycrystalline diamond film synthesized by the - 20 -
same conditions was analyzed by SIMS, boron was contained by 800 ppm. After
formation of the conductive polycrystalline diamond film 1, a 



suction through hole 5 of about 1 mm in diameter was formed on a central
portion of the substrate 2 by excimer laser beam machining. 5         After
forming the suction through hole 5, Ti was coated by 1 [err]m on the
conductive polycrystalline diamond film 1 as an electrode, Mo was coated
thereon by 2 [err]m, Au was coated further thereon by 3 [err]m, and finally
NI was coated by 1 [err]m. An opposite surface of the surface of the
substrate 2 covered with the conductive polycrystalline diamond film 1 was
finished 10   into 0.1 [err]m in Rmax, for preparing the tool tip 420 in
this Concrete Example. As shown in Fig. 14A and Fig. 14B, a feed holder 430
is mounted on equipment for external packaging, for making this feed holder
430 mount 



the tool tip 420 by vacuum suction. Thereafter a temperature rise time 15
from 20[err]C to 600[err]C, a cooling time in air cooling from 600[err]C to
80[err]C, temperature distribution of the forward end surface, flatness of
the forward end surface and a state of the tool tip after repetitive
heating of 100,000 times were observed. As comparative example, evaluation
was made by employing the tool tip of the conventional form shown in Fig.
10. While a 20    method of mounting a thermocouple to a metal shank part
by spot welding was employed for temperature control of the conventional
tool tip, it was made through change of the resistance value of conductive
diamond resulting from the temperature in the tool tip in this Concrete
Example. Fig. 15 shows the results. Fig. 16 shows a resistance curve of the



25    temperature of the tool tip in this Concrete Example. As understood
from Fig. 15 and Fig. 16, it was recognized that the tool tip of this
Concrete Example was superior in all points except the results of the tool
tip of this Concrete Example and the tool tip of the conventional form in
the temperature distribution of 600[err]C. 30         [Concrete Example 3]
Concrete Example 3 is now described. With reference to Fig. 17A to Fig.
17C, the structure of a tool tip 440 in this Concrete Example is described.
A conductive polycrystalline -21 -  



diamond film 1 of about 10 [err]m in film thickness and 1 x 10[err] [err]cm
in specific resistance containing a crystal fault synthesized and obtained
with high methane concentration is deposited on a surface of 20 x 20 mm of
an SiC substrate 2 of 20 mm x 20 mm x 3 mm having one suction through hole
5 of 5    about 1 mm in diameter on its central portion. Thereafter an
insulating diamond film 6 is deposited on a surface opposite to the
conductive polycrystalline diamond film 1 by about 50 [err]m. Both of the
conductive polycrystalline diamond film 1 and the insulating diamond film 6
were synthesized by microwave plasma CVD with methane 



10    and hydrogen as material gas. The methane flow rate in film formation
of the conductive polycrystalline diamond film 1 was 50 sccm, and that of
hydrogen was 500 sccm. In this conductive polycrystalline diamond film 1, a
peak in the vicinity of 1500 cm[err] exhibiting an sp2 structure was
observed to about the 15    same extent as a peak of 1333 cm[err]
exhibiting an sp3 structure of diamond by Raman spectroscopic analysis. As
electrodes on the conductive polycrystalline diamond film 1, Ti of 1
[err]m, Pt of 1 [err]m and Au of 3 [err]m were coated in superposition, and
Ta was coated further thereon by 0.5 [err]m. The insulating diamond film 6
20    becoming a pressing surface on the forward end of the tool tip was
finished 



into 0.1 [err]m in surface roughness Rmax and 0.01 mm in parallelism with
the opposite surface by lapping, for preparing the tool tip 440 based on
this Concrete Example. The tool tip 440 consisting of this structure was
mounted on the feed 25    holder 430 shown in Fig. 14A and Fig. 14B by
vacuum suction, and this feed holder 430 was mounted on equipment for
external packaging, for making the same evaluation as Concrete Example 1.
Fig. 18 shows the results. It exhibited performance substantially identical
to that employing a 30    conductive polycrystalline diamond film to which
boron was added as an impurity, and it was recognized that the tool tip in
this Concrete Example 



also attains an effect equivalent to that of the tool tip of Concrete
Example 1. - 22 -    [Concrete Example 4] A tool tip of the same shape as
Concrete Example 3 shown in Fig. 17A to Fig. 17C was prepared. However, a
conductive polycrystalline diamond film was formed by thermal filament CVD
with methane, 5    hydrogen and trimethyl boron of B/C = 10000 ppm with
respect to methane 



as material gas. It is about 10 [err]m in film thickness, and 3 x 10[err]
[err]cm in specific resistance. Boron was contained by 10000 ppm when this
conductive polycrystalline diamond film was analyzed by SIMS, the higher
the 10      temperature rises, the higher resistance it attains, and the
resistance value becomes constant when the temperature is in excess of 600
K, as shown in Fig. 19. Ti was coated by 1 [err]m in electrode parts, and
Pt was coated thereon by 2 [err]m. 15         The tool tip consisting of
this structure was mounted on a feed holder 450 shown in Fig. 20A and Fig.
20B by vacuum suction, and this feed 



holder 450 was mounted on equipment for packaging. Thereafter the same
evaluation as Concrete Example 3 was made. Fig. 21 shows the results. 20
While the same potential is applied to the electrodes positioned on the
opposite angles of the tool tip in the feed holder 430 shown in Fig. 14A
and Fig. 14B, different potentials can be supplied to the respective ones
of four electrodes in the feed holder shown in Fig. 20A and Fig. 20B. Power
was adjusted and temperature control was performed to potentials 25
supplying resistance values between the respective electrodes in total.
Therefore, it becomes possible to further homogenize in-plane temperature
distribution of the tool tip by suppressing overshoot in temperature rise
to 



not more than 5[err]C. In this feed holder 450, the tool tip temperature
was measured with an optical fiber radiation thermometer 21, for
controlling 30   the tool tip temperature. Therefore, an extremely
excellent temperature rise characteristic was obtained by making the best
use of the high temperature response of the tool tip. As shown in Fig. 21,
the temperature distribution is superior to that of the tool tip of
Concrete Example 1, and it - 23 -    has equivalent performance as to the
remaining items. 



[Concrete Example 5] Concrete Example 5 is now described. Referring to Fig.
22A and 22B, an insulating polycrystalline diamond 5    film 6 of about 50
[err]m in film thickness was deposited on an upper surface of an Si
substrate 2 of 10 mm x 10 mm x 3 mm and two layers of conductive
polycrystalline diamond films 1 to which boron was added as an impurity
were deposited on its opposite surface in a tool tip 460 in this Concrete
Example. The first layer was rendered 5 [err]m in film thickness and 4 x
10[err] 10   [err]cm in specific resistance, and the second layer was
rendered 10 [err]m in film thickness and 1 x 10[err] [err]cm in specific
resistance. Both of the conductive polycrystalline diamond films 1 and the 



insulating polycrystalline diamond film 6 were synthesized by filament CVD
with methane and hydrogen as material gas. Further, trimethyl 15    boron
was employed as material gas for the conductive polycrystalline diamond
films, so that B/C was 20000 ppm in the first layer and not more than 1/3
thereof in the second layer. When conductive polycrystalline diamond films
synthesized under the same conditions were analyzed by SIMS, boron was
contained in the 20    first layer by 8000 ppm, and boron was contained in
the second layer by 100 ppm. After formation of the conductive
polycrystalline diamond films 1, a suction through hole 5 of about 0.5 mm
in diameter was formed at the 



center of the substrate 2 by laser beam machining. After forming the 25
suction through hole 5, four side surfaces of the substrate 2 were worked
in taper shapes, the insulating polycrystalline diamond film 1 was rendered
0.1 [err]m in Rmax by lapping, and the conductive polycrystalline diamond
films 1 were removed by 5 [err]m and finished into 0.2 [err]m in Rmax.
Further, Ti of 0.2 [err]m and Ni of 0.5 [err]m were coated on the
conductive 30    polycrystalline diamond films 1 as electrodes, and AgCdO
worked into sheet shapes of 3 mm x 3 mm x 0.1 mm was heated to about
650[err]C in a heating furnace and brazed thereon, for providing conductor
films 4. Further, a ceramic base 7 provided with a through vacuum tube for
-24 - 



sucking a semiconductor chip on a central portion was prepared by silicon
nitride, the substrate 2 was held by this and set plates 8 whose side
surfaces were worked into taper shapes, and four portions were fixed with
set screws 9. Through holes were provided in four portions on positions of
5    the ceramic base 7 coming into contact with the substrate 2 and AgCdO
was press-fitted into the interior for providing feed electrodes 10 and
preparing the tool tip. On this tool tip 460, evaluation similar to that in
Concrete Example 



1 was made with a feed holder 470 shown in Fig. 23A, Fig. 23B, Fig. 24A 10
and Fig. 24B. Fig. 25 shows the results. Consequently, it became possible
to improve flatness of a pressing surface. The embodiments disclosed this
time must be considered illustrative in all points and not restrictive. The
scope of the present invention is shown not by the above description but
the scope of claim for patent, and it 15   is intended that all
modifications within the meaning and the range equivalent to the scope of
claim for patent are included. Industrial Availability The present
invention is advantageously applicable to a tool tip 20    employed for
packaging a semiconductor chip on a substrate and a bonding 



tool comprising the tool tip and a control method for the bonding tool. -25
-    CLAIMS 1. In a bonding tool employing a vapor-phase synthesized
conductive polycrystalline diamond film on a forward end portion for
pressure bonding, 5    a tool tip having: a substrate mainly composed of at
least one material selected from a group consisting of a diamond
polycrystal, Si, SiC, AlN, Si[err]N[err] and single- 



crystalline diamond; said conductive polycrystalline diamond film applied
to a surface 10    employed for pressure bonding, a surface opposite to
this surface or at least two side surfaces intersecting with these surfaces
on said substrate, being in the ranges of at least 1 x 10[err] [err]cm and
less than 1 x 10[err] [err]cm in specific resistance and at least 0.1
[err]m and not more than 500 [err]m in film thickness; and 15         a
metal film applied onto said conductive polycrystalline diamond film for
introducing power into said conductive polycrystalline diamond film. 2. The
tool tip in accordance with claim 1, further having at least one or 



20    more suction through holes provided from said surface employed for
said pressure bonding up to the opposite surface of said surface. 3. The
tool tip in accordance with claim 1, wherein said conductive
polycrystalline diamond film is a film formed by addition of an impurity.
25 4. The tool tip in accordance with claim 3, wherein said impurity is
boron. 5. The tool tip in accordance with claim 1, wherein said conductive
polycrystalline diamond film is a film formed by introduction of a fault.
30 6. The tool tip in accordance with claim 5, wherein said fault has an
sp2 structure. 



-26 -    7. The tool tip in accordance with claim 1, wherein surface
roughness of said conductive polycrystalline diamond film is at least 0.1
[err]m and not more than 10 [err]m. 5    8. The tool tip in accordance with
claim 1, further having a polycrystalline diamond film having specific
resistance of at least 10[err] [err]cm, whose film thickness is at least 1
[err]m and less than 1000 [err]m, on said conductive polycrystalline
diamond film formed at least on said surface of said 



substrate employed for pressure bonding. 10 9. The tool tip in accordance
with claim 1, wherein said surface of said substrate employed for pressure
bonding and the surface opposite to this surface are parallel to each
other, and the parallelism is within 0.1 [err]m with reference to said
surface employed for said pressure bonding. 15 10. The tool tip in
accordance with claim 4, wherein at least 100 ppm and not more than 50000
ppm of boron is added to said conductive polycrystalline diamond film. 20
11. The tool tip in accordance with claim 6, wherein said conductive 



polycrystalline diamond film is formed by introducing a fault having an sp2
structure, and the ratio (sp2/sp3) of maximum values of sp2 and sp3 peaks
of a Raman spectrum is at least 0.5 and not more than 10. 25    12. The
tool tip in accordance with claim 1, wherein said metal film is of at least
two layers, and the outermost surface layer is any of a pure metal of any
of Au, Pt, Ag, Ni, Ta and Cr or an alloy by a combination of at least two
among these, or AgPd, a Pt-Ir alloy, or an oxide containing Ag and at least
one element of Cd, In, Sn, Zn and Cu or a metal carbide containing Ag 30
and W. 13. The tool tip in accordance with claim 1, further providing
supply of power/at least four portions of independent metal layers on an
outer 



-27 -    peripheral portion of the tool tip, in order to supply power to an
effective area outer peripheral portion of said conductive polycrystalline
diamond film employed for pressure bonding. 5    14. The tool tip in
accordance with claim 10, wherein said conductive polycrystalline diamond
film is formed from at least two types of films whose contents of boron
differ from each other, for providing a conductive polycrystalline diamond
film whose content is high on a side close to said 



substrate and providing a conductive polycrystalline diamond layer whose 10
content is low thereon. 15. A bonding tool employing a vapor-phase
synthesized conductive polycrystalline diamond film on a forward end
portion for pressure bonding, having: 15         a tool tip having a
substrate mainly composed of at least one material selected from a group
consisting of a diamond polycrystal, Si, SiC, AlN, Si[err]N[err] and
single-crystalline diamond, said conductive polycrystalline diamond film
applied to a surface employed for pressure bonding, a surface opposite to
this surface or at least 20   two side surfaces intersecting with these
surfaces on said substrate, and 



a metal film applied onto said conductive polycrystalline diamond film for
introducing power into said conductive polycrystalline diamond film; and a
feed holder having a metal electrode for feeding electricity to said 25
tool tip and a ceramic base for supporting this metal electrode. 16. The
bonding tool in accordance with claim 15, wherein said feed holder has a
vacuum suction groove for sucking said tool tip, at least one suction
through hole communicating with this vacuum suction groove, 30    conductor
films of at least two portions for supplying power to said tool tip, a
first insulating ceramics part of less than 3 [err]m in flatness of a
surface coming into contact with said tool tip, a second insulating
ceramics part 



being low in heat conductivity and having an insulation property, and a -28
-    metal part covered with a metal film for preventing oxidation on its
surface. 17. The bonding tool in accordance with claim 16, wherein said
metal film is of at least two layers, and the outermost surface layer is
any of a pure 5    metal of any of Au, Pt, Ag, Ni, Ta and Cr or an alloy by
a combination of at least two among these, or AgPd, a Pt-Ir alloy, or an
oxide containing Ag and at least one or more elements of Cd, In, Sn, Zn and
Cu or a metal carbide 



containing Ag and W. 10    18. A control method for a bonding tool having a
tool tip formed with a vapor-phase synthesized conductive polycrystalline
diamond film on its forward end surface, measuring change of electric
resistance of said conductive polycrystalline diamond film and performing
temperature adjustment of the bonding tool. - 29 -    
















