
A SEMICONDUCTOR APPARATUS,          A METHOD OF FABRICATION OF THE SAME,
AND A REINFORCING TAPE USED IN FABRICATION OF THE SAME
FIELD OF THE INVENTION      The present invention relates to a
semiconductor  apparatus, a method of fabrication of the same, and a
reinforcing tape used in fabrication of the same.  The  semiconductor
apparatus is, for example, a tape carrier  in a belt form on which a
plurality of semiconductor  devices flexible and bendable are provided in a
lengthwise direction.                  BACKGROUND OF THE INVENTION
Recently, a semiconductor package applied to a  middle-size or small-size
liquid crystal product or the  



-2-  like is increasingly required to be further smaller,  lighter, and
thinner.   A driver semiconductor package  applied to a small liquid
crystal panel in a frame size,  particularly,  is   required   to   have
flexibility.  Semiconductor packages classified into a TCP (tape  carrier
package) type and a COF (chip on film) type have  conventionally been
applicable for the foregoing object.       A TCP-use tape carrier 100 is a
tape carrier in a  long belt form as shown in Figures 18 (a) and 18 (b),
which  is composed of an insulating tape 111 having sprocket  holes 101 on
both sides so that handling of the same, for  example, transport and
position adjustment, in the  process of fabrication is facilitated. The
tape carrier  100 is designed so that a plurality of devices 102 are
disposed at uniform spaces in a lengthwise direction (in  Figures 18(a) and
18(b), however, only one device 102 is  shown). Each device 102 is to be
cut out therefrom along  a cutout line 103 so as to be used as an
independent  semiconductor  device.   Besides,  each  device  102  is
equipped with an IC chip 104 and a wire pattern 105, and  further, has an
installation-use opening 106 which is  usually called "device hole" is
provided for installation  of the IC chip 104.        Wires (inner leads)
107 of the wire patterns 105,   which are drawn to the opening 106, are
electrically  



-3-  connected with corresponding electrode terminals 108 of  the IC chips
104, respectively, as shown in Figure 18(b).  Connections of wires 107 of
the wire patterns 105 with  the IC chips 104 are sealed with resin 109.
Exposed  parts of the wire patterns 105, except connector sections  at ends
which are, upon use, to be connected with other  substrates or the like,
are coated with solder resist 110  so that a state of insulation is
secured.       On the other hand, a COF-use tape carrier 120 is a  tape
carrier formed relatively short, in a rectangular or  square shape as shown
in Figures 19(a) and 19(b).  Since  a thin film 121 is used therein as a
substrate, a  reinforcing film 122 is made to adhere with use of an
adhesive 126 to an entirety of a lower surface of the  thin film 121. A
plurality of devices 123 are disposed  on the thin film 121 at uniform
spaces, and each device  123 is cut out therefrom along an cutout line 127
so as  to be used as an independent semiconductor device.       Each device
123 is equipped with an IC chip 124 and   a wire pattern 125, but unlike
the TCP-use tape carrier   100, the device 123 does not have an
installation-use   opening for installation of the IC chip 124.  In other
words, the IC chip 124 is provided on a surface of the   thin film 121, as
shown in Figure 19(b).        Wires 128 of the wire patterns 125 are
electrically  



-4-  connected with corresponding electrode terminals 129 of  the IC chips
124, respectively. Connections of the wires  128 with the IC chips 124 are
sealed with resin 130.  Exposed parts of the wire patterns 125, except
connector  sections at ends which are, upon use, to be connected  with
other substrates or the like, are coated with solder  resist 131 so that a
state of insulation is secured.       As  to  the  above-described
conventional   tape  carriers, following problems arise in the process of
fabrication.       In the case of the TCP-use tape carrier 100, if  formed
thinner, it becomes very soft thereby becoming  fragile against pulling
stress, and the sprocket holes  101 for transport use tend to be broken,
thereby making  the fabrication difficult.  Further, in the case where
each device 102 is used in a bent state, the conventional  tape carrier 100
is hard per se, therefore additionally  needs a bending-use hole 113 at a
portion at which it is  bent  (see Figure 18 (a)).  This causes the costs
for  fabrication to rise the more.        Further, the design with the
device hole 106 makes   the inner leads 107 free, thereby making the device
prone   to defects of connection between the IC chip 104 and the   wire
pattern 105.   As a result,  finer pitched wire   pattern 105 becomes
difficult.  



-5-      Further, to fabricate the tape carrier 100, the  adhesive 112 is
preliminarily applied onto the insulating  tape 111, and after holes are
formed, a copper foil is  laminated on the adhesive 112 and then subjected
to  etching to a predetermined pattern so as to have the wire  pattern 105.
Thus, the fabrication is performed in a  state in which the adhesive 112 is
applied to the  insulating tape 111, thereby making the work awkward.
On the other hand, in the case of the COF-use tape  carrier 120, which uses
the thin film 121 but does not  have sprocket holes, transport and position
adjustment in  the process of fabrication are not facilitated as  compared
with the case of the TCP-use tape carrier 100.  Further, after each device
123 is cut out along the  cutout line 127, a step of peeling off the
reinforcing  film 122 from the thin film 121 is needed, and the  process of
fabrication is complicated the more for the  foregoing step.
SUMMARY OF THE INVENTION        The object of the present invention is to
provide   (i) a semiconductor apparatus that enables to provide a
semiconductor device bendable when used and that is   treated with ease
during process of fabrication of the   same, (ii) a process of fabrication
of the foregoing  



-6-  semiconductor apparatus, and (iii) a reinforcing tape  used in the
process of fabrication of the semiconductor  apparatus.      To achieve the
foregoing object, a semiconductor  apparatus of the present invention,
which includes a thin  film belt-like insulating tape having a plurality of
predetermined wire patterns thereon, and a plurality of  semiconductor
elements provided on a surface of the  insulating tape at uniform spaces in
a lengthwise  direction and electrically connected with the wire  patterns,
comprises a thick film reinforcing member with  holes for transport use
provided at uniform spaces, the  reinforcing members being provided on both
side portions  of the insulating tape, in the lengthwise direction.
With foregoing configuration wherein the insulating  tape is formed thin,
it is possible to provide a  semiconductor device which can be bent when
used.  Further, since the thick reinforcing member having  transport-use
holes at uniform spaces is provided,  transport, position adjustment, and
other works in the  process of fabrication are executed in a good state.
The semiconductor element is installed on the   insulating tape and no
opening for semiconductor element   installation use is formed in the
insulating tape.   Therefore, the semiconductor elements and the wire  



-7-  patterns can be connected with each other in a good  state, thereby
allowing the wire patterns to be finer  pitched, as compared with a case
where installation-use  openings are formed.       Besides, in the case
where a tape with a width equal  to that of a standardized TCP-use tape is
used as a  material for forming the reinforcing member, the  conventional
facilities used for fabrication of the  conventional TCPs can be used for
fabrication of the  semiconductor apparatuses of the present invention.
To achieve the aforementioned object, a method of  fabrication of a
semiconductor apparatus of the present  invention comprises the steps of
(1) forming first holes  for transport use, on both sides of a reinforcing
tape  formed with a thick film, at uniform spaces in a  lengthwise
direction of the reinforcing tape, and forming  second holes for separation
use so as to make lines in  the lengthwise direction, on both sides of the
reinforcing tape and on inner sides to the first holes,  (2) making an
insulating tape, formed with a thin film  narrower than a distance from the
first holes on one side  to those on the other side, adhere onto an inside
part of  the reinforcing tape so as to cover the second holes on  both  the
sides,  (3)  providing  a  plurality   of  predetermined wire patterns on
the insulating tape in a  



-8-  lengthwise direction of the same, (4) installing a  plurality of
semiconductor elements on a surface of the  insulating tape in the
lengthwise direction at uniform  spaces, in a manner such that the
semiconductor elements  are electrically connected with the corresponding
wire  patterns, respectively, and further, (a) forming third  holes, each
at a position between two neighboring second  holes in each line, in a
manner such that each third hole  bridges the two neighboring second holes
so that the  second holes in each line become continued, the step (a)
being performed either before the step (3), between the  steps (3) and (4),
or after the step (4).       According to the foregoing method, the thick
film  reinforcing tape is made to adhere to the thin film  insulating tape,
so that the insulating tape is  reinforced. Besides, transport and position
adjustment  of the insulating tape can be executed with use of the  first
holes of the reinforcing tape.   Therefore,  in  transport and other works
with respect to the thin film  insulating tape in the process of
fabrication of a  semiconductor device that can be bent when used, the
works of transport and the like are executed in a good  state.
Further, after formation of the second holes in   lines on both sides of
the reinforcing tape, the third  



-9-  holes are formed so that the second holes become  continued. This
enables subsequent separation of the  inside part of the reinforcing tape
between the two lines  of the second holes from the insulating tape.
Furthermore, by using as the reinforcing tape a tape  with a width equal to
that of a standardized TCP-use  tape, the conventional facilities used for
fabrication of  the conventional TCPs can be used for fabrication of the
semiconductor apparatuses of the present invention.       To achieve the
aforementioned object, another method  of fabrication of a semiconductor
apparatus of the  present invention comprises the steps of (1) forming
second holes for separation use on both sides of a  reinforcing tape formed
with a thick film, on inner sides  to first holes to be formed later, so as
to make lines in  a lengthwise direction of the reinforcing tape, (2)
making an insulating tape, formed with a thin film with  a width
substantially equal to that of the reinforcing  tape, adhere onto the
reinforcing tape so as to be  laminated thereon, (3) boring both the
reinforcing tape  and the insulating tape laminated on each other, so as to
form the first holes for transport use, on both sides of  the tapes, at
uniform spaces in the lengthwise direction,  (4) providing a plurality of
predetermined wire patterns  on the insulating tape in a lengthwise
direction of the  



- 10 -  same,   (5)  installing  a plurality of  semiconductor  elements on
a surface of the insulating tape in the  lengthwise direction at uniform
spaces, in a manner such  that  the  semiconductor  elements  are
electrically  connected  with  the   corresponding  wire   patterns,
respectively, and further, (a) forming third holes, each  at a position
between two neighboring second holes in  each line, in a manner such that
each third hole bridges  the two neighboring second holes so that the
second holes  in each line become continued, the step (a) being  performed
either before the step (4), between the steps  (4) and (5), or after the
step (5).       According to the foregoing method, the thick film
reinforcing tape is made to adhere to the thin film  insulating tape, so
that the insulating tape is  reinforced. Besides, transport and position
adjustment  of the insulating tape can be executed with use of the  first
holes formed in not only the reinforcing tape but  also the insulating
tape. Therefore, in the case where  the thin film insulating tape is
transported and the like  in the process of fabrication of a semiconductor
device  that can be bent when used, the work of transport and the  like is
executed in a good state.        Furthermore, wide areas can be used for
adhesion of   the insulating tape to the reinforcing tape, thereby  



further improving the workability in the process of  fabrication.
Furthermore, after formation of the second holes in  lines on both sides of
the reinforcing tape, the third  holes are formed so that the second holes
become  continued. This enables subsequent separation of the  inside part
of the reinforcing tape between the two lines  of the second holes from the
insulating tape.       Furthermore, by using as the reinforcing tape a tape
with a width equal to that of a standardized TCP-use  tape, the
conventional facilities used for fabrication of  the conventional TCPs can
be used for fabrication of the  semiconductor apparatuses of the present
invention.       To achieve the aforementioned object, still another
method of fabrication of a semiconductor apparatus of the  present
invention comprises the steps of (1) forming  fourth holes in a plurality
of areas in which wire  patterns and semiconductor elements are to be
formed  later, the areas being provided in a reinforcing tape  formed with
a thick film, at uniform spaces in a  lengthwise direction of the
reinforcing tape, (2) making  an insulating tape, formed with a thin film
with a width  substantially equal to that of the reinforcing tape,  adhere
onto the reinforcing tape so as to be laminated  thereon, (3) boring both
the reinforcing tape and the  



- 12 -  insulating tape laminated on each other, so as to form  first holes
for transport use, on both sides of the  tapes, at uniform spaces in lines
in the lengthwise  direction, (4) providing a plurality of predetermined
wire patterns on the insulating tape in a lengthwise  direction of the
same, at positions corresponding to the  fourth holes, and (5) installing a
plurality of  semiconductor elements on a surface of the insulating  tape
in the lengthwise direction at uniform spaces, at  positions corresponding
to the fourth holes, in a manner  such that the semiconductor elements are
electrically  connected  with  the   corresponding  wire  patterns,
respectively.       According to the foregoing method, the thick film
reinforcing tape is made to adhere to the thin film  insulating tape, so
that the insulating tape is  reinforced. Besides, transport and position
adjustment  of the insulating tape can be executed with use of the  first
holes formed in not only the reinforcing tape but  also the insulating
tape. Therefore, in the case where  the thin film insulating tape is
transported and the like  in the process of fabrication of a semiconductor
device  that can be bent when used, the work of transport and the  like is
executed in a good state.        Furthermore, wide areas can be used for
adhesion of  



- 13 -  the insulating tape to the reinforcing tape, thereby  further
improving the workability in the process of  fabrication.      Furthermore,
since fourth holes are formed, after  each semiconductor element and each
wire pattern  connected therewith are cut out as a semiconductor  device, a
step of removing the reinforcing tape from each  semiconductor device is
unnecessary.   Therefore,  the  process of fabrication can be simplified.
Moreover,  separation of the reinforcing member from the insulating  tape
is unnecessary in the process of fabrication,  resulting in that the
process of fabrication is further  simplified.       Furthermore, by using
as the reinforcing tape a tape  with a width equal to that of a
standardized TCP-use  tape, the conventional facilities used for
fabrication of  the conventional TCPs can be used for fabrication of the
semiconductor apparatuses of the present invention.       To achieve the
aforementioned object, a reinforcing   tape of the present invention is a
reinforcing tape in a   belt form, which is made to adhere to a belt-form
insulating tape so as to be laminated thereon, to   reinforce the
insulating tape in a manufacturing process,   and has second holes used for
removing a part of the   reinforcing tape from the insulating tape after
the  



- 14 -  adhesion.      With the foregoing configuration wherein the
reinforcing tape has the second holes for separation use,  it is possible
to remove the reinforcing tape from the  insulating tape along the lines of
the separation-use  second holes, after installation of the semiconductor
elements on the insulating tape in the process of  fabrication (or before
such step). Therefore, after each  semiconductor element and each wire
pattern connected  therewith are cut out as a semiconductor device, a step
of removing the reinforcing tape from each semiconductor  device  is
unnecessary.   Therefore,  the  process  of  fabrication can be simplified.
For a fuller understanding of the nature and  advantages of the invention,
reference should be made to  the ensuing detailed description taken in
conjunction  with the accompanying drawings.                BRIEF
DESCRIPTION OF THE DRAWINGS        Figure  1(a)  is  a  plan  view
illustrating  a   configuration of a tape carrier in accordance with an
embodiment of the present invention, and Figure 1(b) is   shows a cross
section along a D-D line.        Figure  2(a)  is  a  plan  view
illustrating  a   configuration of the foregoing tape carrier, and Figures



- 15 -  2(b) through 2(d) show respective cross sections taken  along an
E-1 line, an F-1 line, and a G-1 line.       Figures  3(a)   through   3(f)
are  plan   views  illustrating a process of fabrication of the foregoing
tape carrier.       Figures 4(a) through 4(f) are cross-sectional views
illustrating the foregoing process of fabrication of the  tape carrier.
Figure 5 is a cross-sectional view illustrating a  configuration of a
liquid crystal display device in which  a semiconductor device of the
foregoing tape carrier is  provided therein in a bent state.       Figure
6(a)  is  a  plan  view  illustrating  a  configuration of a tape carrier
in accordance with  another embodiment of the present invention, and
Figures  6(b) through 6(d) show respective cross sections taken  along an
E-2 line, an F-2 line, and a G-2 line.        Figures  7(a)   through
7(f)   are  plan   views   illustrating a process of fabrication of the
tape carrier   shown in Figure 6(a).        Figures 8(a) through 8(f) are
cross-sectional views   illustrating the process of fabrication of the tape
carrier shown in Figure 6(a).        Figure  9(a)  is  a  plan  view
illustrating  a   configuration of a tape carrier in accordance with still



- 16 -  another embodiment of the present invention.   Figures  9(b)
through 9(d) show respective cross sections taken  along an E-3 line, an
F-3 line and a G-3 line.       Figures  10(a)  through  10(f)   are  plan
views  illustrating a process of fabrication of the tape carrier  shown in
Figure 9(a).       Figure 11(a) is a plan view illustrating another
configuration of the tape carrier shown in Figure 9(a),  and Figures 11(b)
through 11(d) show respective cross  sections taken along an E-4 line, an
F-4 line, and a G-4  line.       Figure  12(a)  is  a  plan  view
illustrating  a  configuration of a tape carrier in accordance with still
another embodiment of the present invention, and Figures  12(b) through
12(d) show respective cross sections taken  along an E-5 line, an F-5 line,
and a G-5 line.        Figures  13(a)  through  13(e)   are  plan  views
illustrating a process of fabrication of the tape carrier   shown in Figure
12(a).        Figures 14(a) through 14(e) are cross-sectional   views
illustrating the process of fabrication of the tape   carrier shown in
Figure 12(a).        Figure 15(a) is a plan view illustrating another
configuration of the tape carrier shown in Figure 12(a),   and Figures
15(b) through 15(d) show respective cross  



- 17 -  sections taken along an E-6 line, an F-6 line, and a G-6  line.
Figure  16(a)  is  a  plan  view  illustrating  a  configuration of a tape
carrier in accordance with still  another embodiment of the present
invention, and Figures  16(b) through 16(d) shown respective cross sections
taken  along an E-7 line, an F-7 line, and a G-7 line.       Figures  17(a)
through  17(d)   are  plan  view  illustrating a process of fabrication of
the tape carrier  shown in Figure 16 (a).       Figure  18(a)  is  a  plan
view  illustrating  a  configuration of a conventional TCP-use tape
carrier, and  Figure 18(b) shows a cross section taken along a J-J  line.
Figure  19(a)  is  a  plan  view  illustrating  a  configuration of a
conventional COF-use tape carrier, and  Figure 19(b) shows a cross section
taken along an H-H  line.             DESCRIPTION OF THE PREFERRED
EMBODIMENTS   [First Embodiment]        The following description will
explain an embodiment   of the present invention while referring to Figures
1(a)   through 5.        A tape carrier 1 as a semiconductor apparatus in  



accordance with the present invention is composed of a  thin film
insulating tape 2, and reinforcing tapes  (reinforcing members) 3 which are
relatively thick films  provided on both side portions of the insulating
tape 2,  as shown in Figures 1(a) and 1(b).       The insulating tape 2 is
formed with a thin film  with a thickness of 10[err]m to 25[err]m so as to
have  flexibility. The insulating tape 2 can be formed with,  for example,
polyimide-based resin.       The insulating tape 2 has a region
(hereinafter  referred to as "device region") 11 which is cut out along  a
cutout line 10 so as to be used as an independent  semiconductor device.
Moreover, the insulating tape 2 is  formed in a belt shape as shown in
Figure 2(a), in which  device regions 11 are provided at uniform spaces in
a  lengthwise direction.        In each device region 11, an IC chip
(semiconductor   element) 4 is installed, and a predetermined wire pattern
5 made of a metal film is provided.  Wires of the wire   pattern 5 are
electrically connected with corresponding   electrode terminals 6 of the IC
chip 4, respectively, as   shown in Figure 1(b). Connections of wires of
the wire   pattern 5 with the IC chip 4 are sealed with resin 12.   Exposed
parts of the wire pattern 5, except connector   sections at ends which are,
upon use, to be connected  



- 19-  with another substrate or the like, are coated with  solder resist
13 so that a state of insulation is  secured.   Incidentally,  the resin 12
and the solder  resist 13 are omitted in some drawings including Figures
1(a) and 2(a).  In Figure 2(a) and other drawings, a part  of the wire
pattern 5 is omitted.       The IC chip 4 is installed on a surface 2a of
the  insulating tape 2, and the tape 2 has no opening for IC  chip
installation use  (usually called  "device hole")  which is provided for
installation of the IC chip 4.  In  other words, under an entirety of the
IC chip 4, exists  the insulating tape 2. Further, an entirety of each wire
of the wire pattern 5 is made to adhere to the surface 2a  of the
insulating tape 2 so as to be fixed thereto, so  that the connections
thereof with the IC chip 4 are also  fixed on the surface 2a of the
insulating tape 2.        Incidentally, each side portion of the insulating
tape 2 has perforations (third holes) 14 so as to make a   line, which will
be described later.        The reinforcing tapes 3 are provided in a belt
form   each on both side portions of the insulating tape 2,   being made to
adhere to the other surface 2b of the   insulating tape 2 with an adhesive.
The reinforcing tape   3 has holes 7 called "sprocket holes" at uniform
spaces   which are to be used in transport. These sprocket holes  



- 20 -  7 help accurate and secure transport of the insulating  tape 2,  in
fabrication of the tape carrier 1.   The  reinforcing tape 3 is formed with
a relatively thick film  with a thickness of 50[err]m to 75[err]m so that
the sprocket  holes 7 may not be broken while being transported, which
film is made of polyimide-based resin.       As described above, the tape
carrier 1 has the  device regions 11 at uniform spaces in the lengthwise
direction. Each device region 11 is to be cut out along  the cutout line 10
so that each is used as an independent  semiconductor device applicable to
various devices. For  example,  as  shown  in  Figure  5,  an  independent
semiconductor device 20 thus cut out can be applied to a  liquid crystal
display (LCD) device 25 composed of a  liquid crystal panel 21, a printed
circuit substrate 22,  a backlight 23, and a bezel 24, so as to be disposed
and  used between the liquid crystal panel 21 and the printed  circuit
substrate 22 in a bent state.        More specifically, the tape carrier 1
is formed with   a thin film with a thickness of 10[err]m to 25[err]m, so
as to be   flexible at any part. Therefore, as shown in Figure 5,   an
independent semiconductor 20 thus cut out therefrom   can be provided and
used in a bent state.        Further, since the tape carrier 1 has the
sprocket   holes 7 in the reinforcing tapes 3, it is possible to  



- 21 -  accurately transport the insulating tape 2, when the wire  patterns
5 are formed on the insulating tape 2, as well  as when the IC chips 4 are
installed on the insulating  tape 2. Since the reinforcing tape 3 is formed
with a  thick film with a thickness of 50[err]m to 75[err]m, the sprocket
holes 7 are hardly broken while transported.       Furthermore, in the tape
carrier 1, a tape with a  width equal to that of a TCP-use carrier tape of
the  current standard is used to form the reinforcing tape 3.  More
specifically, the reinforcing tape 3 is formed with  any one of 35mm-wide,
48mm-wide, and 70mm-wide tapes.  Therefore,   facilities   used   for
fabrication   of  conventional TPCs can be used for fabrication of the tape
carriers 1.       The following description will explain a method of
fabrication of the tape carrier 1, while referring to  Figures 3(a) through
4(f).        To start with, as shown in Figure 3 (a), sprocket   holes
(first holes) 7 are formed on both side portions of   a 50[err]m to
75[err]m-thick polyimide film which is to be used   as the reinforcing tape
3. Further, on an inner side to   the sprocket holes 7, separation-use
perforations (second   holes)  31 are  formed.   In addition,  in order
that   separation is surely performed in a separation step which   will be
described afterwards, bores (openings) 32 are  



- 22 -  formed, each to a size substantially equal to the size of  the IC
chip 4, at a position corresponding to a position  at which the IC chip 4
is to be installed later.   The  reason why the bores 32 are formed in the
polyimide film  30 is that the polyimide film 30 and a copper foil-
laminated film 33 tend to firmly adhere to each other in  the vicinity of
IC-chip-installed areas due to heat  generated therearound in the process
of installing the IC  chip 4, thereby likely causing separation to become
difficult without the bores 22.       On the other hand, a copper
foil-laminated film 33  to be used as the insulating tape 2 is prepared.
The  copper foil-laminated film 33 is a film obtained by  laminating a
copper foil 35 with a thickness of about  8[err]m-18[err]m on one entire
surface of an insulating film 34  with a thickness of 10[err]m-25[err]m.
The copper foil-laminated  film 33 has a width P which is smaller than a
distance Q  from the sprocket holes 7 on one side to those on the  other
side, and is greater than a distance R from the  separation-use
perforations 31 on one side to those on  the other side.        Figure 4(a)
shows respective cross sections along an   a-11 line, an a-12 line, and an
a-13 line of Figure 3 (a).        Subsequently, as shown in Figure 3 (b),
the copper   foil-laminated film 33 is made to adhere to a polyimide  



- 23 -  film 30 with an adhesive, so that the copper foil-  laminated film
33 is laminated on a surface of the  polyimide film 30, in a manner such
that: a surface of  the copper foil-laminated film 33 on the insulating
film  34 side is in contact with the polyimide film 30; the  separation-use
perforations 31 are covered with the  copper foil-laminated film 33; and
the sprocket holes 7  on both the side portions of the polyimide film 30
are  not covered with the copper foil-laminated film 33.       For adhesion
between the polyimide film 30 and the  copper foil-laminated film 33, a
heat-hardening adhesive  or a UV-hardening adhesive is preferably used.
Use of  such an adhesive for adjusting adhesion conditions  including
adhesion temperature and adhesion time enables  free adjustment of an
adhesive force to a level allowing  separation between the films 30 and 33
in a good state in  the subsequent separation step.       Figure 4(b) shows
respective cross sections along a   b-11 line and a b-12 line of Figure
3(b).        Subsequently, as shown in Figure 3 (c), predetermined   wire
patterns 5 are formed on the copper foil-laminated   film 33. The wire
patterns 5 are formed by etching the   copper foil 35 on the insulating
film 34 to a   predetermined pattern. In formation of the wire patterns
5, the tape is transported with use of the sprocket holes  



- 24 -  7, so that a plurality of wire patterns 5 are  sequentially formed
in a lengthwise direction of the  tape.      After the formation of the
wire pattern 5, the  perforations (third holes) 14 are formed by boring
both  the polyimide film 30 and the insulating film 34. Each  perforation
14  is  formed  at  a  position  between  neighboring separation-use
perforations 31, to bridge  both the neighboring separation-use
perforations 31.  This results in that all the separations-use perforations
31 are continued with each other on either side, thereby  causing the edge
parts having the sprocket holes 7 and an  inside part 36 which will be
described later, of the  polyimide film 30 to become in a separated state.
Figure 4(c) shows respective cross sections along a  c-11 line and a c-12
line of Figure 3(c).       Subsequently, as shown in Figure 3(d), a
plurality  of IC chips 4 are installed on the copper foil-laminated  film
33 at uniform spaces in the lengthwise direction, so  as to be respectively
electrically connected with  corresponding  wire  patterns  5.   Following
to  the  installation of the IC chips 4, connections of the IC  chips 4
with the wire patterns 5 are sealed with resin  12, and solder resist 13 is
applied to the wire patterns  5 at areas requiring application of the
solder resist 13.  



- 25 -      Figure 4(d) shows cross sections along a d-11 line  and a d-12
line in Figure 3(d).      Thereafter, as shown in Figure 3 (e), the inside
part  36 of the polyimide film 30, which is the part between  the
separation-use perforations 31 on the side portions,  is wound and taken
out, thereby separating from the  copper foil-laminated film 33.
Consequently, the tape  carrier 1 composed of the insulating tape 2 and the
reinforcing tapes 3 is completed.   Figure 4(e)  shows  respective cross
sections along an e-11 line, an e-12  line, and an e-13 line of Figure
3(e).       A plurality of semiconductor devices 20 formed on  the tape
carrier 1 are cut out from the tape carrier 1  one by one as shown in
Figure 3 (f), and each is  independently used as a semiconductor device,
being  applied to a liquid crystal display device or the like,  as
described above. Figure 4(f) shows respective cross  sections along an f-11
line and an f-12 line of Figure  3(f).       According to the foregoing
method, the polyimide   film 30 having the sprocket holes 7 and the copper
foil-   laminated film 33 are laminated with each other and the   sprocket
holes 7 are used in transport and position   adjustment  of  the  same,
thereby  facilitating  the   handling.  Further,  since the inside part 36
of the  



- 26 -  polyimide film 30 is separated before the semiconductor  devices 20
are cut out from the tape carrier 1, a step of  removing the reinforcing
tapes from each semiconductor  device 20 thus cut out is unnecessary.
Incidentally,  in   the   foregoing   method   of  fabrication, the
perforations 14 are formed after the  formation of the wire pattern 5, but
the present  invention is not specifically limited to this.   The
perforations 14 may be formed before the formation of the  wire pattern 5,
or the perforations 14 may be formed  after the installation of the IC chip
4.       Furthermore, in the foregoing method of fabrication,  the bores 32
are formed in the step shown in Figure 3 (a),  but the step of forming the
bores 32 may be omitted.  More specifically, in the case where the
separations can  be executed in a good state without the bores 32 by
setting lower the temperature upon installation of the IC  chip 4 or
changing the adhesive and adhesion conditions  in adhesion of the polyimide
film 30 to the copper foil-  laminated film 33, the step of forming the
bores 32 can  be omitted.   This further simplifies the process of
fabrication.  [Second Embodiment]        The following description will
explain another   embodiment of the present invention while referring to  



- 27 -  Figures 6(a) through 8(f). Incidentally, the members  having the
same structure (function) as those in the  above-mentioned embodiment will
be designated by the same  reference numerals and their description will be
omitted.       As  shown in Figures  6(a)  through 6(d),  a tape  carrier
40 of the present embodiment differs from the  tape carrier 1 of the first
embodiment in that an  insulating tape 41 is formed wider and the sprocket
holes  7 are formed in the insulating tape 41 as well. Except  this, the
tape carrier 40 of the present embodiment is  identical to the tape carrier
1 of the first embodiment.       As will be described afterwards, the
sprocket holes  7 of the insulating tape 41 are formed by simultaneously
boring a polyimide film 42 to be used as the reinforcing  tape 3 and a
copper foil-laminated film 43 to be used as  the insulating tape 41 which
are laminated on each other,  through the same step through which the
sprocket holes 7  of the reinforcing tape 3 are formed.   Therefore, the
sprocket holes 7 of the insulating tape 41 are exactly  superimposed on the
sprocket holes 7 of the reinforcing  tapes 3.        The tape carrier 40 is
designed so that a larger   area can be used for adhesion between the
reinforcing   tapes 3 and the insulating tape 41, thereby resulting in
that the adhesion between the films 3 and 41 can be  



- 28 -  maintained in good conditions. Since the sprocket holes  7 are
provided not only in the reinforcing tapes 3 but  also in the insulating
tape 41, transport in the process  of fabrication can be executed in a good
state, while  damage to the sprocket holes 7 which tends to occur  during
transport can be surely prevented.       The following description will
explain a method of  fabrication of the tape carrier 40, while referring to
Figures 7(a) through 8(f).       To start with, as shown in Figure 7(a),
separation-  use perforations 31 are formed on both side portions of  a
50[err]m to 75[err]m-thick polyimide film 42 which is to be  used as the
reinforcing tape 3.   The separation-use  perforations  31 are formed on an
inner side to the  sprocket holes 7, which are to be formed afterwards. In
addition, like in the first embodiment, bores 32 are  formed, each to a
size substantially equal to the size of  the IC chip 4, at a position
corresponding to a position  at which the IC chip 4 is to be installed
later.        Then, a copper foil-laminated film 43 to be used as   the
insulating tape 41 is prepared.   The copper foil-   laminated film 43 is a
film obtained by laminating a   copper foil 35 with a thickness of about
8[err]m-18[err]m on one   entire surface of an insulating film 34 with a
thickness   of 10[err]m-25[err]m.  The copper foil-laminated film 43 has a



- 29 -  width S which is substantially equal to a width T of the  polyimide
film 42.       Figure 8(a) shows respective cross sections along an  a-21
line, an a-22 line, and an a-23 line of Figure 7(a).       Subsequently, as
shown in Figure 7 (b), the copper  foil-laminated film 43 is made to adhere
to the polyimide  film 42 with an adhesive, so that the copper foil-
laminated film 43 is laminated on a surface of the  polyimide film 42, in a
manner such that a surface of the  copper foil-laminated film 43 on the
insulating film 34  side is in contact with the polyimide film 42.   For
adhesion between the polyimide film 42 and the copper  foil-laminated film
43, a heat-hardening adhesive or a  UV-hardening adhesive is preferably
used, as in the first  embodiment.        Figure 8(b) shows respective
cross sections along a   b-21 line and a b-22 line of Figure 7(b).
Subsequently, as shown in Figure 7(c), both side   portions of the
polyimide film 42 and the copper foil-   laminated film 43 thus laminated
on each other are   simultaneously bored, so that the sprocket holes 7 are
formed in the polyimide film 42 and the copper foil-   laminated film 43
simultaneously through the one and same   step.  Subsequently, as in the
first embodiment, after   the formation of the predetermined wire patterns
5, the  



- 30 -  perforations 14 are formed, in a manner such that each  perforation
14  is  formed  at  a  position  between  neighboring separation-use
perforations 31, to bridge the  neighboring separation-use perforations 31.
This results  in that all the separations-use perforations 31 are
continued with each other on either side, thereby causing  edge parts
having the sprocket holes 7 and an inside part  36 which will be described
later, of the polyimide film  42 to become in a separated state.
Figure 8(c) shows respective cross sections along a  c-21 line and a c-22
line of Figure 7(c).       Subsequently, as shown in Figure 7(d), as in the
first embodiment, a plurality of IC chips 4 are installed  on the copper
foil-laminated film 43 at uniform spaces in  the lengthwise direction.
Figure 8(d) shows respective  cross sections along a d-21 line and a d-22
line of  Figure 7(d).        Thereafter, as shown in Figure 7 (e), the
inside part   36 of the polyimide film 42, which is the part between   the
separation-use perforations 31 on the side portions,   is wound and taken
out, thereby separating from the   copper foil-laminated film 43.
Consequently, the tape   carrier 40 composed of the insulating tape 41 and
the   reinforcing tapes 3 is completed.   Figure 8(e)  shows   respective
cross sections along an e-21 line, an e-22  



- 31 -  line, and an e-23 line of Figure 7(e).      A plurality of
semiconductor devices 20 formed on  the tape carrier 40 are cut out from
the tape carrier 40  one  by  one  as  shown  in  Figure  7(f),  and  each
is  independently used as a semiconductor device, being  applied to a
liquid crystal display device or the like,  as described above. Figure 8(f)
shows respective cross  sections along an f-21 line and an f-22 line of
Figure  7(f).       According to the foregoing method, like in the first
embodiment, the sprocket holes 7 are used in transport  and  position
adjustment,  thereby  facilitating  the  handling.   Further,  since the
inside part 36 of the  polyimide film 42 is separated before the
semiconductor  devices 20 are cut out from the tape carrier 40, a step  of
removing the reinforcing tapes from each semiconductor  device 20 thus cut
out is unnecessary.        Incidentally,  in   the   foregoing   method
of   fabrication, the perforations 14 are formed after the   formation of
the wire patterns 5, but the present   invention is not specifically
limited to this.   The   perforations 14 may be formed before the formation
of the   wire patterns 5, or the same may be formed after the
installation of the IC chips 4.        Furthermore, in the foregoing method
of fabrication,  



- 32 -  the bores 32 are formed in the step shown in Figure 7 (a),  but the
step of forming the bores 32 may be omitted, as  in the first embodiment.
[Third Embodiment]       The following description will explain still
another  embodiment of the present invention, while referring to  Figures
9(a) through 11(d).  Incidentally, the members  having the same structure
(function) as those in the  above-mentioned embodiments will be designated
by the  same reference numerals and their description will be  omitted.
A tape carrier 50 in accordance with the present  embodiment differs from
the tape carrier 40 of the second  embodiment in that the reinforcing tapes
3 and the  insulating tape 41 are made to adhere to each other on a  side
on which  IC chips  4 and wire  patterns  5 are  provided, in a manner such
that a copper foil 35 becomes  an interface between the reinforcing tapes 3
and the  insulating tape 41, as shown in Figures 9(a) through  9(d). Except
this, the tape carrier 50 of the present  embodiment is identical to the
tape carrier 40 of the  second embodiment.        As will be described
later, in the case where a   copper foil-laminated film 53 over whose one
entire   surface a copper foil 35 is made to adhere is used as the  



- 33 -  insulating tape 41, it is sometimes preferable in  fabrication,
from the viewpoint of adhesiveness such as  strength of adhesion, to make
the copper foil 35 side  surface of the copper foil-laminated film 53
adhere to  the polyimide film 52 as the reinforcing tape 3, rather  than to
make the insulating film 34 side surface of the  copper foil-laminated film
53 adhere to the polyimide  film 52.  From this viewpoint, the tape carrier
50 is  designed so that the reinforcing tape 3 and the  insulating tape 41
are made to adhere to each other with  the copper foil 35 as an interface
therebetween.       The following description will explain a method of
fabrication of the tape carrier 50, while referring to  Figure 10.       To
start with, as shown in Figure 10 (a), separation-  use perforations 31 are
formed on both side portions of  a 50[err]m to 75[err]m-thick polyimide
film 52 which is to be  used as the reinforcing tape 3.   The
separation-use  perforations 31 are formed on an inner side to the
sprocket holes 7 which are to be formed afterwards.  Unlike in the first
and second embodiments, bores 32 are  not formed in the present embodiment.
On the other hand, a copper foil-laminated film 53   to be used as the
insulating tape 41 is prepared.  The   copper foil-laminated film 53 is a
film obtained by  



- 34 -  laminating a copper foil 35 with a thickness of about
8[err]m-18[err]m on one entire surface of an insulating film 34  with a
thickness of 10[err]m-25[err]m. The copper foil-laminated  film 53 has a
width S which is substantially equal to a  width T of the polyimide film
52.       Subsequently,  as  shown  in  Figure  10(b),  the  polyimide film
52 is made to adhere to the copper foil-  laminated film 53 with an
adhesive, so that the polyimide  film 52 is laminated on a surface of the
copper foil-  laminated film 53, in a manner such that the polyimide  film
52 is in contact with a surface of the copper foil-  laminated film 53 on
the copper foil 35 side. In other  words, the polyimide film 52 is
laminated on the copper  foil 35 of the copper foil-laminated film 53.
For  adhesion between the polyimide film 52 and the copper  foil-laminated
film 53, a heat-hardening adhesive or a  UV-hardening adhesive is
preferably used, as in the first  embodiment.        Subsequently, as shown
in Figure 10(c), like in the   second embodiment, the sprocket holes 7 are
formed in the   polyimide film 52 and the copper foil-laminated film 53
simultaneously   through  the   one   and   same   step.   Subsequently, in
the present embodiment, the perforations   14 are formed in a manner such
that each perforation 14   is formed at a position between neighboring
separation-  



35 -  use perforations 31 so as to bridge the neighboring  separation-use
perforations 31. This results in that all  the separations-use perforations
31 are continued with  each other on either side, thereby causing edge
parts  having the sprocket holes 7 and an inside part 36 which  will be
described later, of the polyimide film 52 to  become in a separated state.
Thereafter, as shown in Figure 10(d), the inside  part 36 of the polyimide
film 52, which is the part  between the separation-use perforations 31 on
the side  portions, is wound and taken out, thereby separating from  the
copper foil-laminated film 53.       Thereafter, as shown in Figure 10(e),
after the  predetermined wire patterns 5 are formed on the copper
foil-laminated film 53, a plurality of IC chips 4 are  installed on the
copper foil-laminated film 53 at uniform  spaces in the lengthwise
direction. The formation of the  wire patterns 5 and the installation of
the IC chips 4  are performed in the same manner as that in the first
embodiment. Consequently, the tape carrier 50 composed  of the insulating
tape 41 and the reinforcing tapes 3 is  completed.        A plurality of
semiconductor devices 20 formed on   the tape carrier 50 are cut out from
the tape carrier 50   one by one  as  shown  in Figure  10(f),  and  each
is  



- 36 -  independently used as a semiconductor device, being  applied to a
liquid crystal display device or the like,  as described above.
According to the foregoing method, like in the first  and second
embodiments, the sprocket holes 7 are used in  transport and position
adjustment, thereby facilitating  the handling. Further, since the inside
part 36 of the  polyimide film 52 is separated before the semiconductor
devices 20 are cut out from the tape carrier 50, a step  of removing the
reinforcing tapes from each semiconductor  device 20 thus cut out is
unnecessary.       Incidentally, this embodiment may be modified so  that,
as shown  in Figures  11(a)  through 11(d),  the  reinforcing tapes 3 and
the insulating tape 2 are made to  adhere to each other with the copper
foil 35 as an  interface therebetween, on a side on which the IC chips  4
and the wire patterns 5 are provided, and that the  insulating tape 2 is
formed narrower and does not have  sprocket holes.  [Fourth Embodiment]
The following description will explain still another   embodiment while
referring to Figures 12(a) through   15(d).   Incidentally,  the  members
having  the  same   structure (function) as those in the above-mentioned
embodiments will be designated by the same reference  



- 37 -  numerals and their description will be omitted.      A tape carrier
60 in accordance with the present  embodiment differs from the tape carrier
40 of the second  embodiment in that the tape carrier 60 is, as shown in
Figures 12(a) through 12(d), designed so that provision  of reinforcing
tapes 61 is not limited to the side  portions on the both sides, but the
reinforcing tapes 61  are extended to areas between the device regions 11
to  surround each of the device regions 11, in a manner such  that each
surrounded area becomes in a rectangular shape.  Besides, in the tape
carrier 60, perforations 14 are not  provided in the insulating tape 41.
Except these, the  tape carrier 60 of the present embodiment is identical
to  the tape carrier 40 of the second embodiment.       In the case of the
tape carrier 60, since the   reinforcing tapes 61 are not limited to the
side portions   but are extended to each area between neighboring device
regions 11, the effect of reinforcement is augmented.   Besides, as will be
described afterwards,  without the   step of removing the reinforcing tape
61 from the   insulating tape 41, the process of fabrication is
simplified.        The following description will explain a method of
fabrication of the tape carrier 60, while referring to   Figures 13(a)
through 14(e).  



- 38 -      To start with, as shown in Figure 13 (a), device-
corresponding holes (fourth holes) 64 are formed in a  center portion of a
polyimide film 62 with a thickness of  50[err]m to 75[err]m  to be used as
the reinforcing tape 61, in  a lengthwise direction at uniform spaces.
In other  words, the device-corresponding holes 64 correspond to  regions
where the semiconductor devices 20 are to be  formed.  Unlike in the
foregoing first through third  embodiments, separation-use perforations 31
are not  formed.       On the other hand, a copper foil-laminated film 63
to be used as the insulating tape 41 is prepared.   The  copper
foil-laminated film 63 is a film obtained by  laminating a copper foil 35
with a thickness of about  8[err]m-18[err]m on one entire surface of an
insulating film 34  with a thickness of 10[err]m-25[err]m. The copper
foil-laminated  film 63 has a width S which is substantially equal to a
width T of the polyimide film 62.       Figure 14(a) shows respective cross
sections along   an a-31 line, an a-32 line, and an a-33 line of Figure
13(a).       Next, as shown in Figure 13(b), the copper foil-   laminated
film 63 is made to adhere to the polyimide film   62 with an adhesive, so
that the copper foil-laminated   film 63 is laminated on a surface of the
polyimide film  



- 39 -  62, in a manner such that a surface of the copper foil-  laminated
film 63 on the insulating film 34 side is in  contact with the polyimide
film 62. For adhesion between  the polyimide film 62 and the copper
foil-laminated film  63, a heat-hardening adhesive or a UV-hardening
adhesive  is preferably used, as in the first embodiment.       Figure
14(b) shows respective cross sections along  a b-31 line and a b-32 line of
Figure 13(b).       Subsequently, as shown in Figure 13(c), both side
portions of the polyimide film 62 and the copper foil-  laminated film 63
thus laminated on each other are  simultaneously bored, so that the
sprocket holes 7 are  formed in the polyimide film 62 and the copper foil-
laminated film 63 simultaneously through the one and same  step. Then,
predetermined wire patterns 5 are formed at  regions corresponding to the
device-corresponding holes  64 of the copper foil-laminated film 63. The
formation  of the wire patterns 5 is performed in the same manner as  that
in the first embodiment.       Figure 14(c) shows respective cross sections
along  a c-31 line and a c-32 line of Figure 13(c).        Subsequently, as
shown in Figure 13(d), as in the   first embodiment, a plurality of IC
chips 4 are installed   on the copper foil-laminated film 63 at uniform
spaces in   the lengthwise direction. Consequently, the tape carrier  



- 40 -  60 composed of the insulating tape 41 and the reinforcing  tapes 62
is completed.   A plurality of semiconductor  devices 20 formed on the tape
carrier 60 are cut out from  the tape carrier 60 one by one as shown in
Figure 13(e),  and each is independently used as a semiconductor device,
being applied to a liquid crystal display device or the  like, as described
above.       Incidentally, Figure 14(d) shows respective cross  sections
along a d-31 line and a d-32 line of Figure  13(d), and Figure 14(e) shows
respective cross sections  along an e-31 line and an e-32 line of Figure
13(e).       According to the foregoing method, like in the first  and
second embodiments, the sprocket holes 7 are used in  transport and
position adjustment, thereby facilitating  the handling.  Further, since
the device-corresponding  holes 64 are formed in the polyimide film 62, a
step of  removing the reinforcing tapes from each semiconductor  device 20
thus cut out is unnecessary, which means that  a step of removing the
polyimide film 62 is unnecessary  in the process of fabrication. Therefore,
the process of  fabrication is simplified.     Incidentally, this
embodiment may be modified so   that, as shown in Figures 15(a) through
15(d), the   reinforcing tapes 61 may be provided as if forming   borders,
not to surround each of the device regions 11 in  



- 41 -  a manner such that each surrounded area becomes in a  rectangular
shape,  but to be further extended to an  outline of each device region 11.
[Fifth Embodiment]       The following description will explain still
another  embodiment of the present invention, while referring to  Figures
16(a) through 17(d).  Incidentally, the members  having the same structure
(function) as those in the  above-mentioned embodiments will be designated
by the  same reference numerals and their description will be  omitted.
A tape carrier 70 in accordance with the present  embodiment is designed so
that reinforcing tapes 71 are  provided not only in side portions on both
sides thereof,  but also island-like reinforcing tapes 71 are provided in
areas between neighboring device regions 11.  Further,  the reinforcing
tapes 71 are formed with metal films.  Except these, the tape carrier 70 of
the present  embodiment is identical to the tape carrier 60 of the  fourth
embodiment.        In the case of the tape carrier 70, since the
reinforcing tapes 71 are not limited to the side portions   but are also
provided in areas between the device regions   11 like islands, the effect
of reinforcement is   augmented.  Besides, as will be described afterwards,



- 42 -  without the step of removing the reinforcing tape 71 from  the
insulating tape 41, the process of fabrication is  simplified. Furthermore,
since the step of making the  polyimide film adhere to the copper
foil-laminated film  can be omitted, the process of fabrication is further
simplified.       The following description will explain a method of
fabrication of the tape carrier 70, while referring to  Figures 17(a)
through 17(d).       To start with, as shown in Figure 17(a), a double-
sided copper foil-laminated film 73 as a material of the  tape carrier 70
is prepared.   The double-sided copper  foil-laminated film 73 is a film
obtained by laminating  a copper foil 35 with a thickness of about
8[err]m-18[err]m on an  entirety of each of surfaces of an insulating film
34  with a thickness of 10[err]m-25[err]m. Note that the thickness  of each
copper film 35 may be thicker than the above, or  the thickness thereof on
one surface may be different  from that on the other surface. On both side
portions of  the double-sided copper foil-laminated film 73, sprocket
holes 7 are formed at uniform spaces in the lengthwise  direction.
Next, as shown in Figure 17(b), one of the copper   foils 35 on the
surfaces of the double-sided copper foil-   laminated film 73 is subjected
to etching, so that  



-43 -  reinforcing tapes 71 made of the copper foil 35 are  formed on one
surface of the insulating film 34.       Thereafter, as shown in Figure
17(c), predetermined  wire patterns 5 are formed on the other surface of
the  double-sided  copper  foil-laminated  film  73.        The  formation
of the wire patterns 5 may be performed by  etching the copper foil 35 on
the other surface of the  insulating film 34 to predetermined patterns,
like in the  first  embodiment.    Subsequently,  as  in  the  first
embodiment, a plurality of IC chips 4 are installed on  the copper
foil-laminated film 73 at uniform spaces in  the lengthwise direction.
Consequently, the tape carrier  70 composed of the insulating tape 41 and
the reinforcing  tapes 71 is completed.   A plurality of semiconductor
devices 20 formed on the tape carrier 70 are cut out from  the tape carrier
70 one by one as shown in Figure 17(d),  and each is independently used as
a semiconductor device,  being applied to a liquid crystal display device
or the  like, as described above.       According to the foregoing method,
like in the first   and second embodiments, the sprocket holes 7 are used
in   transport and position adjustment, thereby facilitating   the
handling.    Further,  a  step  of  removing  the   reinforcing tapes from
each semiconductor device 20 thus   cut out is unnecessary, which means
that a step of  



- 44 -  removing the polyimide film and a step of making the  polyimide
film adhere to the copper foil-laminated film  can be omitted from the
process of fabrication.  Therefore, the process of fabrication is further
simplified.       Incidentally, the shapes of the reinforcing tapes 71  are
not limited to the shapes shown in the figures. The  reinforcing tapes 71
may be obtained by etching to shapes  of the reinforcing tapes in
accordance with any one of  the first through fourth embodiments.       The
invention being thus described, it will be  obvious that the same may be
varied in many ways. Such  variations are not to be regarded as a departure
from the  spirit and scope of the invention, and all such  modifications as
would be obvious to one skilled in the  art are intended to be included
within the scope of the  following claims.         As described above, a
semiconductor apparatus of the   present invention, which includes a thin
film belt-like   insulating tape having a plurality of predetermined wire
patterns thereon, and a plurality of semiconductor   elements provided on a
surface of the insulating tape at   uniform spaces in a lengthwise
direction and electrically   connected with the wire patterns, is designed
so as to  



- 45 -  further include a thick film reinforcing member with  holes for
transport use provided at uniform spaces, the  reinforcing member being
provided on both side portions  of the insulating tape, in the lengthwise
direction.       In the semiconductor apparatus of the present  invention,
the foregoing reinforcing member is preferably  also provided in each area
that is between neighboring  semiconductor elements, outside semiconductor
element-  installed regions, and outside wire pattern-formed  regions.
With this, the reinforcing property of the  reinforcing member improves,
thereby further facilitating  the handling of the apparatus during
fabrication. On the  other hand, since the reinforcing member is not
provided  in the semiconductor element-installed regions and the  wire
pattern-formed regions, a step of removing the  reinforcing tape from each
semiconductor device is  unnecessary after each semiconductor element and
each  wire pattern connected therewith are cut out as a  semiconductor
device.    Therefore,  the  process  of  fabrication is simplified.
Further, in the semiconductor apparatus of the   present invention, the
holes of the reinforcing member   are preferably positioned on an outer
side to an edge of   the insulating tape.  This ensures that transport and
position adjustment can be executed with use of the holes  



of the reinforcing member positioned on an outer side to  an edge of the
insulating tape.   Further,  since the  insulating  tape  can  be  formed
narrower  than  the  reinforcing member, costs of materials can be reduced.
Further, in the semiconductor apparatus of the  present invention, the
insulating tape preferably has  holes for transport use, which are provided
at uniform  spaces in both side portions thereof and correspond to  the
holes of the reinforcing member, and the holes of the  insulating tape are
superimposed on the holes of the  reinforcing member. This enables areas
around the holes  of the insulating tape and areas around the holes of the
reinforcing member to adhere to each other. As a result,  large areas for
adhesion between the insulating tape and  the reinforcing member are
secured, whereby workability  in the fabrication is further enhanced.
As described above, a method of fabrication of a   semiconductor  apparatus
of  the  present   invention   comprises the steps of (1) forming first
holes for   transport use, on both sides of a reinforcing tape formed
with a thick film, at uniform spaces in a lengthwise   direction of the
reinforcing tape, and forming second   holes for separation use so as to
make lines in the   lengthwise direction, on both sides of the reinforcing
tape and on inner sides to the first holes, (2) making an  



- 47 -  insulating tape, formed with a thin film narrower than a  distance
from the first holes on one side to those on the  other side, adhere onto
an inside part of the reinforcing  tape so as to cover the second holes on
both the sides,  (3) providing a plurality of predetermined wire patterns
on the insulating tape in a lengthwise direction of the  same, and (4)
installing a plurality of semiconductor  elements on a surface of the
insulating tape in the  lengthwise direction at uniform spaces, in a manner
such  that  the  semiconductor  elements  are  electrically  connected
with   the  corresponding   wire   patterns,  respectively, and the method
further includes the step of  (a) forming third holes, each at a position
between two  neighboring second holes in each line, in a manner such  that
each third hole bridges the two neighboring second  holes so that the
second holes in each line become  continued, the step (a) being performed
either before the  step (3), between the steps (3) and (4), or after the
step (4).        The  foregoing   method   of  fabrication   of   a
semiconductor  apparatus  of  the  present  invention   preferably further
includes the step of (b) separating,   from the insulating tape, an inside
part of the   reinforcing tape between the lines of the second holes
continued, after the step (a) of forming the third holes.  



- 48 -  With this, a step of removing the reinforcing tape from  each
semiconductor device is unnecessary after each  semiconductor element and
each wire pattern connected  therewith are cut out as a semiconductor
device.  Therefore, the process of fabrication is simplified.       The
method of fabrication of a semiconductor  apparatus of the present
invention preferably further  includes the step of (c) sealing each
semiconductor  element with resin, and thereafter separating, from the
insulating tape, an inside part of the reinforcing tape  between the lines
of the second holes continued.   With  this, a step of removing the
reinforcing tape from each  semiconductor  device  is   unnecessary  after
each  semiconductor element and each wire pattern connected  therewith are
cut out as a semiconductor device.  Therefore, the process of fabrication
is simplified.  Besides, since the reinforcing tape is removed after the
semiconductor elements are sealed with resin, the  semiconductor elements
are surely installed.        As described above, a reinforcing tape of the
present invention is designed in a belt form, and made to   adhere to a
belt-form insulating tape so as to be   laminated thereon, to reinforce the
insulating tape in a   manufacturing process, and the reinforcing tape has
second holes used for removing a part of the reinforcing  



- 49 -  tape from the insulating tape after the adhesion.      The
reinforcing tape of the present invention  preferably further includes
holes for transport use,  which are provided at uniform spaces on both
sides of the  reinforcing  tape.    This  ensures  that  transport  and
position adjustment can be executed with use of the  transport-use holes
provided at uniform spaces in the  reinforcing tape. Therefore, in the case
where the thin  film insulating tape is transported in fabrication of
semiconductor devices that can be used in a bent state,  the work of
transport is executed in a good state.       Further, the reinforcing tape
of the present  invention preferably includes openings at positions
corresponding    to    semiconductor-element-installed  positions on the
insulating tape. This ensures that an  undesirable matter as follows can be
avoided: the heating  of the vicinity of the semiconductor
element-installed  regions in the step of installation of semiconductor
elements causes tight adhesion of the reinforcing tape to  the insulating
tape in the vicinity of the semiconductor  element-installed regions,
thereby making separation in  the separating step difficult.        



- 50 -  WHAT IS CLAIMED IS:       1. A semiconductor apparatus including a
thin film  belt-like  insulating  tape  having  a  plurality  of
predetermined wire patterns thereon, and a plurality of  semiconductor
elements provided on a surface of said  insulating tape at uniform spaces
in a lengthwise  direction and electrically connected with said wire
patterns, said semiconductor apparatus comprising:       a thick film
reinforcing member with holes for  transport  use  provided  at  uniform
spaces,   said  reinforcing member being provided on both side portions  of
said insulating tape, in the lengthwise direction.         2. The
semiconductor apparatus as set forth in claim   1, wherein:       said
reinforcing member is also provided in each   area that is between
neighboring semiconductor elements,   outside semiconductor
element-installed regions, and   outside wire pattern-formed regions.
3. The semiconductor apparatus as set forth in claim   1, wherein said
holes of the reinforcing member are   positioned on an outer side to an
edge of said insulating   tape.          



4. The semiconductor apparatus as set forth in claim  2, wherein said holes
of the reinforcing member are  positioned on an outer side to an edge of
said insulating  tape.         5. The semiconductor apparatus as set forth
in claim  1, wherein said insulating tape has holes for transport  use,
which are provided at uniform spaces in both side  portions thereof and
correspond to said holes of said  reinforcing member, said holes of said
insulating tape  are superimposed on said holes of said reinforcing
member.         6. The semiconductor apparatus as set forth in claim  2,
wherein said insulating tape has holes for transport  use, which are
provided at uniform spaces in both side  portions thereof and correspond to
said holes of said  reinforcing member, said holes of said insulating tape
are superimposed on said holes of said reinforcing  member.          7. The
semiconductor apparatus as set forth in claim   1, wherein:        a copper
foil-laminated film is used for a material   of said insulating tape; and



- 52 -      each of said wire patterns is formed by etching a  copper foil
of said copper foil-laminated film to the  predetermined pattern.
8. The semiconductor apparatus as set forth in claim  1, wherein:       a
double-sided copper foil-laminated film with  copper foils on both surfaces
is used for a material of  said insulating tape and said reinforcing
member;       each of said wire patterns is formed by etching one  copper
foil on one of the surfaces of said double-sided  copper foil-laminated
film; and       said reinforcing member is formed by etching the  other
copper foil on the other surface of said double-  sided copper
foil-laminated film.         9. The semiconductor apparatus as set forth in
claim  1, wherein a material of said reinforcing member is a  tape which is
selected from among a 35mm-wide tape, a  48mm-wide tape, and a 70mm-wide
tape.          10. The semiconductor apparatus as set forth in   claim 1,
wherein said reinforcing member is formed with   a polyimide film with a
thickness of 50[err]m to 75[err]m.                                   - 53 -



11. A method of fabrication of a semiconductor  apparatus, comprising the
steps of:       (1) forming first holes for transport use, on both  sides
of a reinforcing tape formed with a thick film, at  uniform  spaces  in  a
lengthwise  direction  of  the  reinforcing tape, and forming second holes
for separation  use so as to make lines in the lengthwise direction, on
both sides of the reinforcing tape and on inner sides to  the first holes;
(2) making an insulating tape, formed with a thin  film narrower than a
distance from the first holes on one  side to those on the other side,
adhere onto an inside  part of the reinforcing tape so as to cover the
second  holes on both sides;        (3) providing a plurality of
predetermined wire  patterns on the insulating tape in a lengthwise
direction  of the same; and        (4) installing a plurality of
semiconductor elements  on a surface of the insulating tape in the
lengthwise  direction at uniform spaces, in a manner such that the
semiconductor elements are electrically connected with  the corresponding
wire patterns, respectively,        said method further comprising the step
of:        (a) forming third holes, each at a position between   two
neighboring second holes in each line, in a manner
- 54 - 



such that each third hole bridges the two neighboring  second holes so that
the second holes in each line become  continued,       said step (a) being
performed either before said  step (3), between said steps (3) and (4), or
after said  step (4).         12. The method of. fabrication of a
semiconductor  apparatus as set forth in claim 11, further comprising  the
step of:       (b) separating, from the insulating tape, an inside  part of
the reinforcing tape between the lines of the  second holes continued,
after said step (a) of forming  the third holes.         13. The method of
fabrication of a semiconductor  apparatus as set forth in claim 11, further
comprising  the step of:        (c) sealing each semiconductor element with
resin,   and thereafter separating, from the insulating tape, an   inside
part of the reinforcing tape between the lines of   the second holes
continued.          14. The method of fabrication of a semiconductor
apparatus as set forth in claim 11, wherein:
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in said step (2), the insulating tape is made to  adhere to the reinforcing
tape with a heat-hardening  adhesive or an ultraviolet-hardening adhesive.
15. A method of fabrication of a semiconductor  apparatus, comprising the
steps of:       (1) forming second holes for separation use on both  sides
of a reinforcing tape formed with a thick film, on  inner sides to first
holes to be formed later, so as to  make lines in a lengthwise direction of
the reinforcing  tape;        (2) making an insulating tape, formed with a
thin  film with a width substantially equal to that of the  reinforcing
tape, adhere onto the reinforcing tape so as  to be laminated thereon;
(3) boring both the reinforcing tape and the   insulating tape laminated on
each other, so as to form   the first holes for transport use, on both
sides of the   tapes, at uniform spaces in the lengthwise direction;
(4) providing a plurality of predetermined wire   patterns on the
insulating tape in a lengthwise direction   of the same; and        (5)
installing a plurality of semiconductor elements   on a surface of the
insulating tape in the lengthwise   direction at uniform spaces, in a
manner such that the                                   - 56 - 



semiconductor elements are electrically connected with  the corresponding
wire patterns, respectively,       said method further comprising the step
of:       (a) forming third holes, each at a position between  two
neighboring second holes in each line, in a manner  such that each third
hole bridges the two neighboring  second holes so that the second holes in
each line become  continued,       said step (a) being performed either
before said  step (4), between said steps (4) and (5), or after said  step
(5).         16. A method of fabrication of a semiconductor  apparatus,
comprising the steps of:        (1) forming fourth holes in a plurality of
areas in  which wire patterns and semiconductor elements are to be  formed
later, the areas being provided in a reinforcing  tape formed with a thick
film, at uniform spaces in a  lengthwise direction of the reinforcing tape;
(2) making an insulating tape, formed with a thin   film with a width
substantially equal to that of the   reinforcing tape, adhere onto the
reinforcing tape so as   to be laminated thereon;        (3) boring both
the reinforcing tape and the   insulating tape laminated on each other, so
as to form                                   - 57 - 



first holes for transport use, on both sides of the  tapes, at uniform
spaces in the lengthwise direction;       (4) providing a plurality of
predetermined wire  patterns on the insulating tape in a lengthwise
direction  of the same, at positions corresponding to the fourth  holes;
and       (5) installing a plurality of semiconductor elements  on a
surface of the insulating tape in the lengthwise  direction at uniform
spaces, at positions corresponding  to the fourth holes, in a manner such
that the  semiconductor elements are electrically connected with  the
corresponding wire patterns, respectively.         17. A reinforcing tape
in a belt form, made to   adhere to a belt-form insulating tape so as to be
laminated thereon, to reinforce the insulating tape in a   manufacturing
process, said reinforcing tape having   second holes used for removing a
part of said reinforcing   tape from the insulating tape after the
adhesion.          18. The reinforcing tape as set forth in claim 17,
further including holes for transport use, the holes   being provided at
uniform spaces on both sides of said   reinforcing tape.
- 58 -      19. The reinforcing tape as set forth in claim 17, 



further including openings at positions corresponding to
semiconductor-element-installed   positions   on   the  insulating tape.
20. The reinforcing tape as set forth in claim 18,  further including
openings at positions corresponding to  semiconductor-element-installed
positions   on   the  insulating tape.    


