
DESCRIPTION              PRODUCTION METHOD OF SEMICONDUCTOR DEVICE
FIELD OF THE INVENTION             The present invention relates to a
production      method of a semiconductor device, more specifically      to
a formation method of a wiring of aluminum or an      alloy mainly
comprising aluminum (hereinafter   5 referred to as an "aluminum
material").                        BACKGROUND TECHNOLOGY             In
general, as a formation method of wiring of a  10 semiconductor device, a
sputtering (low-temperature      sputtering) method for depositing an
aluminum      material at a temperature of below 300[err]C is used.
Recently, with the spread of microstructures of      semiconductor devices,
there may occur an accident  15  of open-circuit due to insufficient
filling of      aluminum material in a wiring connection hole.          As
means for solving such a problem, a reflow      method in which an aluminum
material is deposited by      sputtering while keeping a semiconductor
device at  20  about room temperature and then heated to above     



500[err]C, and a high-temperature sputtering in which an      aluminum
material is deposited by sputtering while      keeping a semiconductor
device at above 400[err]C are      known to be capable of filling an
aluminum material   5 in a fine wiring connection hole or a wiring groove
The prior art reflow method and high-temperature      sputtering method
have respective problems. First,      in the reflow method, after an
aluminum material      required for filling a wiring connection hole or a
10  wiring groove is deposited at a temperature of below      100[err]C, in
the state where the deposition is of      discontinued, heated to a
temperature of above 500[err]C      in the state of staying on the
semiconductor device      to remelt the aluminum material deposited on the
15  semiconductor device, thereby moving the aluminum      material to fill
in the wiring connection hole or      the wiring groove. However, when a
wiring      comprising an aluminum material is buried in the
underlayer, this method has a danger of causing  20  plastic deformation of
the buried wiring by heating      to above 500[err]C, resulting in a
malfunction.           In the high-temperature sputtering method, on
the other hand, after a low-temperature sputtering      aluminum layer is
previously formed by depositing an  25 aluminum material by sputtering
(low-temperature      sputtering) at a temperature of below 100[err]C,
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followed by sputtering deposition of an aluminum      material at a
temperature of above 400[err]C (high-      temperature sputtering), thereby
filling the wiring      connection hole or the wiring groove. However, in
5 order to fill in the wiring connection hole when      performing
sputtering (high-temperature sputtering)      at above 400[err]C, a film
thickness (B) of high-      temperature sputtering has been larger than a
film      thickness (A) of low-temperature sputtering.  10      However,
under the above conditions, there may      be a case that the shape of a
registration accuracy      measurement mark is destructed by heat treatment
at      high-temperature sputtering.           The registration accuracy
measurement mark is a  15  mark (shape) for measuring a registration
accuracy      of pattern used in each photolithography process,      and
when the wiring connection hole (or the wiring      groove) is filled when
forming a wiring with an      aluminum material, the aluminum material is
also 20  deposited on the registration accuracy measurement      mark as
well. At this moment, since the shape is      destructed by heat treatment
in the above case,      there may occur a problem in that the registration
accuracy cannot be known exactly.  25      In the case of A > B, on the
contrary, heat      treatment at high-temperature sputtering is
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insufficient, filling of fine wiring connection hole      is imperfect, and
a gap tends to be generated, which      is a problem in reliability.
Further, even when the depth of the connection   5 hole is shallowed by
providing a plug, in a stacked      structure or the like where two
connection holes are      piled up, there is a problem in that a hollow
tends      to generate. If a high-temperature condition is      used or
high-temperature sputtering is performed to  10  prevent generation of such
a hollow, the shape of      the registration accuracy measurement mark is
destructed as in the above-described case, and the      registration
accuracy cannot be known exactly.   15               DISCLOSURE OF THE
INVENTION           It is therefore an object of the present      invention
to provide a production method of a      semiconductor device related to
high-temperature 20  sputtering capable of filling an aluminum material
in a fine wiring connection hole or a wiring groove      without
destructing the shape of a registration      accuracy measurement mark.
The inventors have found an optimum condition of 25 high-temperature
sputtering for solving the above-                                  -4-    



described problems and accomplished the present      invention.
Specifically, in accordance with the present      invention, there is
provided a production method of   5 a semiconductor device for filling in a
wiring      connection hole by sputtering deposition of aluminum      or an
alloy mainly comprising aluminum (aluminum      material) characterized by
a process for first      depositing aluminum or an alloy mainly comprising
10  aluminum at a temperature of below 300[err]C followed by      a process
for depositing aluminum or an alloy mainly      comprising aluminum at or
above 300[err]C, wherein a      thickness A of the film of aluminum or an
alloy      mainly comprising aluminum deposited at a  15  temperature of
below 300[err]C and a thickness B of the      film of aluminum or an alloy
mainly comprising      aluminum deposited at or above 300[err]C are in a
relation of A > B , and a deposition rate of      aluminum or an alloy
mainly comprising aluminum 20  deposited at or above 300[err]C is a rate
which does not      deteriorate the shape of a registration position
measurement mark, preferably at or less than 200      nm/min.
Here, it is preferable that the deposition rate  25  of aluminum or an
alloy mainly comprising aluminum      deposited at or above 300[err]C is
200 nm/min or less.                                -5-   



It is more preferable that the deposition rate      is 40 nm/min to 100
nm/min.           The low-temperature sputtering may also be      carried
out at room temperature to 100[err]C.   5      The high-temperature
sputtering may also be      carried out at a temperature of 300[err]C to
500[err]C.           The high-temperature sputtering may also be
carried out at a temperature of 350[err]C to 400[err]C.           The
aluminum material may also be aluminum.  10      The aluminum material may
also be an aluminum      alloy.           The aluminum alloy may also be
aluminum - 1.0      weight % silicon - 0.5 weight % copper.           The
aluminum material layer may be formed after  15  forming an underlayer.
The underlayer may be selected from the group      consisting of titanium
film, titanium nitride film,      titanium-tungsten alloy film, and
tungsten nitride      film.  20       The underlayer may comprise a
laminate of      titanium film, titanium nitride film and titanium
film.           Part of the wiring connection hole may be buried      with
tungsten.  25                BRIEF DESCRIPTION OF THE DRAWINGS
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Fig. 1 is a sectional diagram showing a      semiconductor device before
forming aluminum      material according to the production method of the
5 present invention;           Fig. 2 is a sectional diagram showing a
sectional structure of a wiring connection hole and      a registration
accuracy measurement mark of a      semiconductor device on which aluminum
material is 10  formed according to the production method of the
present invention; and          Fig. 3 is a sectional diagram showing a
sectional structure of a wiring connection hole and      a registration
accuracy measurement mark of a  15  semiconductor device on which aluminum
material is      formed according to the production method of the
present invention.              BEST MODE FOR PRACTICING THE INVENTION 20
In the following, the production method of a      semiconductor device
according to the present      invention will be described in detail.
The present invention comprises a process (low-  25 temperature sputtering)
for depositing aluminum      material (aluminum or an alloy mainly
comprising                                -7-  



aluminum) at a temperature of below 300[err]C, followed      by a process
(high-temperature sputtering) for      depositing the aluminum material at
or above 300[err]C,      in which the low-temperature sputtering is carried
5  out at room temperature to less than 300[err]C,      specifically, it is
preferable to carry out the low-      temperature sputtering at a
temperature in a range      from room temperature to 100[err]C. The high-
temperature sputtering is carried out at a  10  temperature of 300[err]C to
500[err]C, specifically, it is      preferable to be carried out at a
temperature in a      range from 350[err]C to 400[err]C.           For both
the low-temperature sputtering and the      high-temperature sputtering, a
conventional DC  15  sputtering or the like known in the art can be used,
however, are not limited to a specific sputtering      method. Further, the
underlayer may be previously      formed before sputtering the aluminum
material.           As the underlayer, titanium (Ti), titanium 20 nitride
(TiN), titanium-tungsten alloy (TiW),      tungsten nitride (WN) or the
like can be used.          As an aluminum alloy used as the aluminum
material, an aluminum alloy generally used in wiring      can be employed,
and not limited to a specific  25 material. Such an alloy includes, for
example, an      ordinary aluminum-silicon-copper alloy, in which the
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silicon is substituted with germanium or tin (Al -      Ge - Cu, Al - Sn -
Cu), or an alloy with silicon      removed (Al - Cu).           The
relation of A > B between the film thickness   5  A obtained by
low-temperature sputtering and the      film thickness B obtained by
high-temperature      sputtering in the present invention means that when
the low-temperature sputtering and the high-      temperature sputtering
are equal in the deposition  10  rate, a low-temperature sputtering time is
longer      than a high-temperature sputtering time, and an      effect of
heat treatment of the high-temperature      sputtering can be decreased.
That is, the shape of      the registration accuracy measurement mark is
not  15  deteriorated at high-temperature sputtering.          However,
under the condition of A > B, there may      be a case that the wiring
connection hole is not      filled completely due to insufficient heat
treatment      in the high-temperature sputtering, resulting in  20
generation of a gap.          Then, in addition to the condition of A > B,
the      deposition rate is reduced from the prior art high      deposition
rate for increased productivity to a      deposition rate which does not
deteriorate the shape  25 of the registration position measurement mark,
whereby achieving complete filling of the wiring   



-9-               connection hole which is the object of the present
invention, and shape maintenance of the registration      accuracy
measurement mark.           Specifically, by decreasing the deposition rate
5 at the high-temperature sputtering to a deposition      rate which does
not deteriorate the shape of the      registration position measurement
mark, preferably      to 200 nm/min or less, the aluminum material as the
sputtered material is gradually deposited, and the  10  wiring connection
hole is gradually filled without      generation of a gap, thus obtaining
perfect filling.      Further, a flat deposition film is obtained without
generation of a hollow. It is specifically      preferable that the
deposition rate is in a range  15  from 40 nm/min to 100 nm/min.
(Embodiments)          The present invention will be described in
further detail with reference to the embodiments.  20      (Embodiment 1)
A production method of a semiconductor device      according to the present
embodiment is illustrated      in Fig. 1. On a semiconductor device
including a  25 dielectric film 10a having a wiring connection hole
and a registration accuracy measurement mark and a 



- 10 -               wiring 10b mainly comprising aluminum - 1.0 weight %
silicon - 0.5 weight % copper which is buried, an      underlayer is first
formed. Specifically, in the      state kept at 50[err]C, a 30 nm thick
titanium film 11   5 is deposited by DC sputtering, followed by
deposition of a 50 nm thick titanium nitride film 12      by a reactive DC
sputtering using nitrogen and      argon, and further deposition of a 30 nm
thick      titanium film 13 by DC sputtering. The above state  10  is used
as a standard sample (Fig. 1) before forming      the aluminum material.
On the standard sample, a 30 nm thick titanium      film 13 is first formed
as an additional underlayer      by DC sputtering in the state maintained
at 50[err]C.  15      Next, as the low-temperature sputtering, a 260
nm thick aluminum alloy film 14 comprising aluminum      - 1.0 weight %
silicon - 0.5 weight % copper is      deposited by DC sputtering. As to the
deposition      conditions at this moment, argon is used as a  20  process
gas, the process gas is controlled at a      pressure of 3 mTorr, the
deposition temperature at      100[err]C, and the deposition rate at
1[err]m/min.          Next, as the high-temperature sputtering, a 240
nm thick aluminum alloy film 15 comprising aluminum  25 - 1.0 weight %
silicon - 0.5 weight % copper is 



deposited by DC sputtering. As to the deposition               conditions
at this moment, argon is used as a      process gas, the process gas is
controlled at a      pressure of 3 mTorr, the deposition temperature at
400[err]C, and the deposition rate at 75 nm/min   5      Finally, a 30 nm
thick titanium film 16 is      deposited by DC sputtering on the
semiconductor      device maintained at 50[err]C, followed by deposition of
a 30 nm thick titanium nitride film 17 by reactive      DC sputtering using
nitrogen and argon, thereby  10  obtaining a semiconductor device (Fig. 2)
having a      desired buried wiring connection hole.          A method for
evaluating the semiconductor device      having the buried wiring
connection hole will be      described. The semiconductor device is coated
with  15  a positive type resist 18, exposure and development      are
carried out according to conventional methods      known in the art to form
a wiring resist pattern. A      relative two-dimensional coordinate
accuracy between      a registration accuracy measurement mark present in
20  the resist pattern and the registration accuracy      measurement mark
already formed on the semiconductor      device was optically measured. As
a result,      registration error in an optional xy direction was
0.18[err]m. Further, the wiring connection hole of the  25 semiconductor
device was observed by means of an      optical excitation current
measurement (OBIC) method  



- 12 -               and confirmed that no gap was present in the wiring
connection hole. Therefore, the wiring connection      hole is completely
filled and is in the reliable      state with sufficiently reduced
registration error.   5      (Embodiment 2)           Another embodiment
will be shown. As in      Embodiment 1, on the standard sample (Fig. 1), a
30      nm thick titanium film 13 is first deposited as an  10  additional
underlayer by DC sputtering in the state      maintained at 50[err]C.
Next, as the low-temperature sputtering, a 400      nm thick aluminum alloy
film 14 comprising aluminum      - 1.0 weight % silicon - 0.5 weight %
copper is  15  deposited by DC sputtering.  As to the deposition
conditions at this moment, argon is used as a      process gas, pressure of
the process gas is      controlled at 3 mTorr, the deposition temperature
at      100[err]C, and the deposition rate at l[err]m/min. 20      Next, as
the high-temperature sputtering, a 100      nm thick aluminum alloy film 15
comprising aluminum      - 1.0 weight % silicon - 0.5 weight % copper is
deposited by DC sputtering. As to the deposition      conditions at this
moment, argon is used as a  25 process gas, the process gas is controlled
at a   



- 13 -               pressure of 3 mTorr, the deposition temperature at
300[err]C, and the deposition rate at 25 nm/min.           Finally, a 30 nm
thick titanium film 16 is      deposited by DC sputtering on the
semiconductor   5 device maintained at 50[err]C, followed by deposition of
a 30 nm thick titanium nitride film 17 by reactive      DC sputtering using
nitrogen and argon, thereby      obtaining a semiconductor device (Fig. 2)
having a      desired buried wiring connection hole.  10      A method for
evaluating the semiconductor device      having the buried wiring
connection hole will be      described. As in Embodiment 1, the
semiconductor      device is coated with a positive type resist 18,
exposure and development are carried out according  15  to conventional
methods known in the art to form a      wiring resist pattern. A relative
two-dimensional      coordinate accuracy between a registration accuracy
measurement mark present in the resist pattern and      the registration
accuracy measurement mark already  20  formed on the semiconductor device
was optically      measured. As a result, registration error in an
optional xy direction was 0.15[err]m. Further, the      wiring connection
hole of the semiconductor device      was observed by means of an optical
excitation  25 current measurement (OBIC) method and confirmed that 



no gap was present in the wiring connection hole.
- 14 -               Therefore, the wiring connection hole is completely
filled and is in the reliable state with      sufficiently small
registration error.    5  (Embodiment 3)           A still further
embodiment will be shown.      First, on the standard sample (Fig. 1), a
600 nm      thick tungsten film 13 is deposited by a CVD method,      which
is full-face etched back to obtain a tungsten  10  plug 19.  After that, as
an additional underlayer, a      30 nm thick titanium film is deposited by
DC      sputtering in the state maintained at 50[err]C.          Next, as
the low-temperature sputtering, a 450      nm thick aluminum alloy film 14
comprising aluminum  15  - 1.0 weight % silicon - 0.5 weight % copper is
deposited by DC sputtering. As to the deposition      conditions at this
moment, argon is used as a      process gas, the process gas is controlled
at a      pressure of 3 mTorr, the deposition temperature at  20
100[err]C, and the deposition rate at 1[err]m/min.          Next, as the
high-temperature sputtering, a 50      nm thick aluminum alloy film 15
comprising aluminum      - 1.0 weight % silicon - 0.5 weight % copper is
deposited by DC sputtering. As to the deposition  



25 conditions at this moment, argon is used as a      process gas, the
process gas is controlled at a                                - 15 -
pressure of 3 mTorr, the deposition temperature at      300[err]C, and the
deposition rate at 25 nm/min.           Finally, a 30 nm thick titanium
nitride film 16      is deposited by DC sputtering on the semiconductor   5
device maintained at 50[err]C, followed by deposition of      a 30 nm thick
titanium nitride film 17 by reactive      DC sputtering using nitrogen and
argon, thereby      obtaining a semiconductor device (Fig. 3) having a
desired buried wiring connection hole.  10      A method for evaluating the
semiconductor device      having the buried wiring connection hole will be
described. As in Embodiment 1, the semiconductor      device is coated with
a positive type resist 18,      exposure and development are carried out
according  15  to conventional methods known in the art to form a
wiring resist pattern. A relative two-dimensional      coordinate accuracy
between a registration accuracy      measurement mark present in the resist
pattern and      the registration accuracy measurement mark already  20
formed on the semiconductor device was optically      measured. As a
result, registration error in an      optional xy direction was 0.10[err]m.
Further, the      wiring connection hole of the semiconductor device  



was observed by means of an optical excitation  25 current measurement
(OBIC) method and confirmed that      no gap was present in the wiring
connection hole.                                - 16 -
Therefore, the wiring connection hole is completely      filled and is in
the reliable state with      sufficiently small registration error.
Further, the surface is observed by means of an   5 interatomic force
microscope (AFM), and confirmed to      be flat.       (Comparative Example
1).           Comparative Example 1 is a case in which a film  10
thickness A of the low-temperature sputtering      aluminum previously
deposited at 300[err]C and a film      thickness B of the high-temperature
sputtering      aluminum subsequently deposited at or above 300[err]C
are in a relation of A < B.  15      As in Embodiments 1 and 2, on the
standard      sample, first, as the low-temperature sputtering, a      200
nm thick aluminum alloy film 14 comprising      aluminum - 1.0 weight %
silicon - 0.5 weight %      copper is deposited by DC sputtering. As to the
20  deposition conditions at this moment, argon is used      as a process
gas, the process gas is controlled at a      pressure of 3 mTorr, the
deposition temperature at      100[err]C, and the deposition rate at
1[err]m/min.  



Next, as the high-temperature sputtering, a 300  25 nm thick aluminum alloy
film 15 comprising aluminum      - 1.0 weight % silicon - 0.5 weight %
copper is                                - 17 -               deposited by
DC sputtering. As to the deposition      conditions at this moment, argon
is used as a      process gas, the process gas is controlled at a
pressure of 3 mTorr, the deposition temperature at   5 400[err]C, and the
deposition rate at 75 nm/min.           Finally, a 30 nm thick titanium
film 16 is      deposited by DC sputtering on the semiconductor      device
maintained at 50[err]C, followed by deposition of      a 30 nm thick
titanium nitride film 17 by reactive  10  DC sputtering using nitrogen and
argon, thereby      obtaining a semiconductor device having a desired
buried wiring connection hole.          A method for evaluating the
semiconductor device      having the buried wiring connection hole will be
15  described.  As in Embodiments 1 and 2, the      semiconductor device is
coated with a positive type      resist 18, exposure and development are
carried out      according to conventional methods known in the art      to
form a wiring resist pattern. A relative two-  20  dimensional coordinate
accuracy between a      registration accuracy measurement mark present in
the resist pattern and the registration accuracy  



measurement mark already formed on the semiconductor      device was
optically measured. As a result,  25 registration error in an optional xy
direction was      0.27[err]m.  Further, the wiring connection hole of the
- 18 -               semiconductor device was observed by means of an
optical excitation current measurement (OBIC) method      and confirmed
that no gap was present in the wiring      connection hole.   5      It can
be seen from the above results that due      to the condition of A < B the
registration error is      large as compared to Embodiments 1 and 2.
(Comparative Example 2)  10      Comparative Example 2 is a case in which
the      deposition rate of high-temperature sputtering      deposited at
above 300[err]C is higher than 200 nm/min.          As in Embodiments 1 and
2, on the standard      sample (Fig. 1), first, as the low-temperature  15
sputtering, a 260 nm thick aluminum alloy film 14      comprising aluminum
- 1.0 weight % silicon - 0.5      weight % copper is deposited by DC
sputtering. As      to the deposition conditions at this moment, argon
is used as a process gas, the process gas is 20  controlled at a pressure
of 3 mTorr, the deposition      temperature at 100[err]C, and the
deposition rate at      1[err]m/min.  



Next, as the high-temperature sputtering, a 240      nm thick aluminum
alloy film 15 comprising aluminum  25 - 1.0 weight % silicon - 0.5 weight %
copper is      deposited by DC sputtering. As to the deposition
- 19 -               conditions at this moment, argon is used as a
process gas, the process gas is controlled at a      pressure of 3 mTorr,
the deposition temperature at      400[err]C, and the deposition rate at
400 nm/min.   5      Finally, a 30 nm thick titanium film 16 is
deposited by DC sputtering on the semiconductor     device maintained at
50[err]C, followed by deposition of      a 30 nm thick titanium nitride
film 17 by reactive     DC sputtering using nitrogen and argon, thereby 10
obtaining a semiconductor device having a desired      buried wiring
connection hole.          A method for evaluating the semiconductor device
having the buried wiring connection hole will be     described. As in
Embodiments 1 and 2, the  15  semiconductor device is coated with a
positive type      resist 18, exposure and development are carried out
according to conventional methods known in the art      to form a wiring
resist pattern. A relative two-     dimensional coordinate accuracy between
a 20  registration accuracy measurement mark present in      the resist
pattern and the registration accuracy     measurement mark already formed
on the semiconductor     device was optically measured. As a result,
registration error in an optional xy direction was 25 0.20[err]m. Further,
the wiring connection hole of the      semiconductor device was observed by
means of an   



- 20 -               optical excitation current measurement (OBIC) method
and the presence of a gap was confirmed in the      wiring connection hole.
Therefore, Comparative Example 2 is in the state   5 of low reliability due
to the fact that the wiring      connection hole is not completely filled
because the      deposition rate of high-temperature sputtering is
large.   10                UTILIZABILITY IN INDUSTRY           As described
above, with the present invention,      due to the conditions that the film
thickness A of      low-temperature sputtering and the film thickness B  15
of high-temperature sputtering are in a relation of      A > B, and the
deposition rate of high-temperature      sputtering is a rate which does
not deteriorate the      shape of the registration accuracy measurement
mark,      preferably 200 nm/min or less, the wiring connection  20 hole
can be completely filled in with aluminum or an      aluminum alloy,
thereby maintaining the shape of the      registration accuracy measurement
mark and reducing      registration error. Therefore, the production
method of a semiconductor device of the present  25 invention can be
advantageously applied particularly     



- 21 -           to formation of wiring of various semiconductor  devices.
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CLAIMS:       1. A production method of a semiconductor device      for
filling in a wiring connection hole by      sputtering deposition of
aluminum or an alloy mainly      comprising aluminum characterized by a
process for   5 first depositing aluminum or an alloy mainly
comprising aluminum at a temperature of below 300[err]C
(low-temperature sputtering), followed by a process      for depositing
aluminum or an alloy mainly      comprising aluminum at or above 300[err]C
(high-  10  temperature sputtering), wherein a thickness A of      the film
of aluminum or an alloy mainly comprising      aluminum deposited at a
temperature of below 300[err]C      and a thickness B of the film of
aluminum or an      alloy mainly comprising aluminum deposited at or  15
above 300[err]C are in a relation of A > B, and a      deposition rate of
aluminum or an alloy mainly      comprising aluminum deposited at or above
300[err]C is a      rate which does not deteriorate the shape of a
registration position measurement mark. 20      2. The production method of
a semiconductor device      as claimed in Claim 1, wherein said deposition
rate      of aluminum or an aluminum alloy mainly comprising
- 23 -   



aluminum deposited at or above 300[err]C is 200 nm/min      or less.
3. The production method of a semiconductor device   5 as claimed in Claim
2, wherein said deposition rate      is 40 nm/min to 100 nm/min.        4.
The production method of a semiconductor device      as claimed in any one
of Claim 1 to Claim 3, wherein  10  said low-temperature sputtering is
carried out at      room temperature to 100[err]C.        5. The production
method of a semiconductor device      as claimed in any one of Claim 1 to
Claim 4, wherein  15  said high-temperature sputtering is carried out at a
temperature of 300[err]C to 500[err]C.        6. The production method of a
semiconductor device      as claimed in Claim 5, wherein said
high-temperature  20  sputtering is carried out at a temperature of
350[err]C      to 400[err]C.        7. The production method of a
semiconductor device      as claimed in any one of Claim 1 to Claim 6,
wherein  25 said aluminum material is aluminum.
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8. The production method of a semiconductor device      as claimed in any
one of Claim 1 to Claim 6, wherein      said aluminum material is an
aluminum alloy.    5  9.  The production method of a semiconductor device
as claimed in Claim 8, wherein said aluminum alloy      is aluminum - 1.0
weight % silicon - 0.5 weight %      copper.   10  10. The production
method of a semiconductor device      as claimed in any one of Claim 1 to
Claim 9, wherein      said aluminum material layer is formed after forming
an underlayer.   15  11. The production method of a semiconductor device
as claimed in Claim 10, wherein said underlayer is      selected from the
group consisting of a titanium      film, a titanium nitride film, a
titanium-tungsten      alloy film, and a tungsten nitride film.  20
12. The production method of a semiconductor device      as claimed in
Claim 10, wherein said underlayer      comprises a laminate of titanium
film, titanium      nitride film and titanium film.  25
-25-   



13. The production method of a semiconductor device  as claimed in any one
of Claim 1 to Claim 12,  wherein part of said wiring connection hole is
buried with tungsten.
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