
1    SEMICONDUCTOR DEVICE, METHOD OF MAKING THE SAME AND MOUNTING THE SAME,
CIRCUIT BOARD AND FLEXIBLE SUBSTRATE WITH THE SAME  MOUNTED THEREON, AND
METHOD OF MAKING THE SAME                    BACKGROUND OF THE INVENTION
1. Field of the Invention      The invention relates to a surface-mounted
semiconductor device, a method of manufacturing the same and a method of
mounting the same, a circuit board and a flexible substrate with the same
mounted thereon, and a method of manufacturing the same.   2. Description
of Related Art      To pursue compactness in semiconductor devices, bare
chip mounting is the ideal, but since in this case quality control and
handling are difficult, the need is met by processing as packages. As such
packages, in response to the requirements of finer pitch between the pads
of the semiconductor chip by the adoption of fine pitch mounting and more
compactness, and also the call for efficiency in volume production, there
are TCP (tape carrier package) units using TAB (tape automated bonding).
Conventionally a TCP has the locations required for TAB covered with resin
to form a completed package.  Conventional TAB has, as for example shown in
Japanese Patent Publication No. 8-31500, in Figure 7, outer leads passing
through outer lead holes. The outer leads of a TCP using this TAB has the
outer leads projecting in a row at a fixed spacing
2 from the side surfaces of the package. If this form is  



maintained while attempting to reduce the size of the package  as much as
possible, and meanwhile an attempt is made to  increase the number of
leads, then it becomes necessary to  reduce the lead width, and also the
spacing between adjacent  leads. However, with this means there are limits
on the  arrangement of wiring, and it is necessary to find a different
means of further increasing the degree of freedom.       Moreover, even if
the degree of freedom is increased, it  has been necessary to easily carry
out bonding of the outer  leads to the circuit substrate.       A TCP using
conventional TAB in this way has thus  presented problems including
problems in relation to freedom  of wiring layout and problems in relation
to the ease of  bonding.                     SUMMARY OF THE INVENTION
The object of the invention is to allow easy mounting to  provide a
surface-mounted semiconductor device, a method of  manufacturing the same
and a method of mounting the same, a  circuit board and a flexible
substrate with the same mounted thereon, and a method of manufacturing the
same.      The  semiconductor  device  of  the  invention  has  a
semiconductor element, an insulating film and a wiring  pattern. The
insulating film has a first opening and a  plurality  of  second  openings.
At  least  part  of  the  semiconductor element is positioned in the first
opening when  the insulating film is disposed on the semiconductor element.
The second openings are aligned around the periphery of the  



3 first opening. The wiring pattern is formed on one surface of the
insulating film and connected to the semiconductor element, having a
plurality of connection portions at its  extremity. The connection portions
are  positioned  in  the second openings. The second openings have a pair
of long edges and are formed in an approximately quadrilateral shape. The
long edges are positioned at right angles to the closest one  of edges
defining the first opening. The connection portions are disposed in a
staggered fashion facing toward the center from both sides of the pair of
long edges.      According to the invention, since the second openings have
a pair of long edges and are formed in an approximately quadrilateral
shape, and the pair of long edges are positioned at right angles to the
closest one of edges defining the first opening, it is possible to provide
a large number of the second openings at the area corresponding to one side
of the first opening. Moreover, since it is possible to provide a  large
number of  the  second  openings,  it  also  becomes concomitantly
possible  to  provide  a  large  number of  the connection portions.
Furthermore, since within the second openings the connection portions are
disposed in a staggered fashion facing toward the center from both sides of
the pair of long edges, an adequate spacing between the connection portions
can be ensured. Moreover, the connection portions can be provided  on the
underside  of the  semiconductor  device (within  the  mounting  area  of
the  semiconductor  device), improving the flexibility afforded to design.
It should be noted that in order to provide the connection portions facing
toward the center from both sides of the pair of long edges,
4 it is necessary to lead out the wiring pattern using the film portion
between the second openings. At this time, in order for the connection
portions of the second openings to be  



arranged in a staggered fashion, it is preferable for the  wiring pattern
to be separated and led along both sides of the  insulating film forming
the pair of long edges. In particular, since the wiring pattern surrounding
a single one of the  second openings can be spread out, the wiring pitch
can be made coarser (wider), and the additional benefit of removing
obstacles to the fabrication of the tape is obtained.      In  the
above-described  semiconductor  device,   the  extremity of the wiring
pattern may be bent in a direction away from the surface of the insulating
film, and the  connection portions may be posiltioned separated from the
insulating film within the second openings.       By this means, the
connection portions project from the  insulating film, facilitating
mounting on the circuit board. That is to say, since the connection
portions project from the  insulating film, when the semiconductor device
is mounted on the substrate being the object to which it is connected, a
fixed distance between the insulating film and the substrate  can be
obtained, and an insulated state can be formed, whereby precise design of
both conducting and insulated regions  becomes no longer necessary.
Moreover, since bending of the insulating film which would otherwise occur
can be absorbed by  these  projecting  connection  portions,  this  is
extremely  beneficial when the insulating film is being flattened.      The
flexible substrate of the invention has an insulating film having a first
opening such that when connected to a                                   5
semiconductor element at least part of the semiconductor element is
positioned therein, a plurality of second openings provided aligned around
the first opening, and a wiring  



pattern formed on one surface of the insulating film and connected to the
semiconductor element, having at an extremity connection portions
positioned in the second openings. The second openings have a pair of long
edges and are formed in an approximately quadrilateral shape, and the pair
of long edges are positioned at right angles to the closest one of edges
defining  the first  opening.  The connection  portions  are disposed in a
staggered fashion facing toward the center from both sides of the pair of
long edges.      Here, a pair of the connection portions mutually opposed
within the second opening may be provided in positions symmetrical with
respect to a phantom line parallel to a shorter edge of the second opening.
By this means, since the connection portions are arranged in a staggered
fashion, within a particular second opening, one connection portion can be
made larger (longer). Again, the second opening can, compared with the case
in which the connection portions are completely opposing, be made smaller.
For example, even in a narrowed-pitch situation a gap can be obtained
between connection portions provided from the opposing long edges.      The
connection portions preferably become narrower in the  direction toward the
center of the second opening from the surface of the insulating film.
By this means, since the connection portions are finer within the second
opening, the spacing between adjacent                                     6
connection portions can be made narrower, and as a result, a large number
of connection portions can be provided.      Again, it is preferable for
the wiring pattern to have a  test  pad  formed  close  to  one  the
second  openings  and electrically conducted to one of the connection
portions.      By thus forming a test pad close to one of the second
openings, the connection portions can be formed adjacent to the test pad,
and the area for soldering in the connection portions can be increased.
The length of the long edges of the second openings is preferably
determined  according  to  the  positioning  for avoiding the wiring
pattern.      In particular, the length of the long edges of the second
openings preferably becomes sherter moving in the direction of disposition
of the second openings from the center to the extremities, becoming shorter
at a side of the first opening. 



By this means, since it is possible to form the second openings while
avoiding all wires to the connection portions, high density wiring is
possible, and application is possible to integrated circuits with a higher
pin count.      Again, it is preferable for the length of the short edges
of the second openings to be shorter than the spacing between adjacent
second openings.      By this means, it is possible to form a large number
of wires between adjacent second openings.       Furthermore, there is
preferably a link portion linking  all of the connection portions
positioned in whichever second  opening, to cause an electrical connection
within this second opening.                                      7       If
by this means the connection portions are linked and  made electrically
connected, inexpensive electroplating can be   carried out simply.
The circuit board of the invention has the semiconductor   device, and a
substrate with a desired conducting pattern   formed thereon. The
connection portions of the semiconductor   device are connected to the
conducting pattern.        The method of manufacturing a semiconductor
device of the   invention includes a step of forming a first opening and a
plurality of second openings in an insulating film. The first  opening is
positioned such that in the state of connection to   the semiconductor
element at least part of the semiconductor   element is positioned therein.
The second openings are   provided so as to be arranged-around the first
opening. The method also includes a step of forming in one surface of the
insulating film a wiring pattern having connection portions at 



an extremity positioned in the second openings. The wiring  pattern is to
be connected to the semiconductor element and  formed on one surface of the
insulating film. The method also  includes a step of connecting the
semiconductor element to the wiring pattern and a step of mounting the same
on the insulating film. The second openings have a pair of long edges  and
are formed in an approximately quadrilateral shape. The  pair of long edges
are positioned at right angles to the  closest one of edges forming the
first opening. The connection  portions are disposed in a staggered fashion
facing toward the  center from both sides of the pair of long edges.
With a semiconductor device manufactured by this method, while observing
the second openings, it is possible to align
8 the connection portions with pads formed on the circuit board.      The
method of manufacturing a flexible substrate of the invention includes a
step of forming in an insulating film a  first opening positioned such that
in the state of connection to  the  semiconductor  element  at  least  part
of  the  semiconductor element is positioned therein and a plurality of
second openings provided so as to be arranged around the periphery of the
first opening. The method also includes a step of forming on one surface of
the insulating film a wiring pattern having connection portions at an
extremity positioned at the second openings, and connecting to the
semiconductor element, and formed on one surface of the insulating film.
The second openings have a pair of long edges and are formed in an
approximately quadrilateral shape. The pair of long edges are positioned at
right angles to the closest one of edges forming the first opening. The
connection portions are disposed in a staggered fashion facing toward the
center from both sides of the pair of long edges.      Here, there may also
be included a step whereby within 



each of the second openings all of the connection portions are
provisionally formed electrically connected by a link portion, after which
the link portion is cut away and removed. It should be noted that the link
portion is formed for the purpose of electroplating or the like.      The
method of mounting a semiconductor of the invention includes a step of
forming a conducting pattern on a circuit board, a step of providing solder
on the conducting pattern, and  a step of connecting  the connection
portions  of  the semiconductor device to the conducting pattern by means
of the                                    9 solder previously provided to
the conducting pattern.                 BRIEF DESCRIPTION OF THE DRAWINGS
The invention will be described in detail with reference  to the following
drawings, wherein:       Fig. 1 shows a first embodiment of a semiconductor
device;       Fig. 2 shows a film carrier tape used in the fabrication  of
the semiconductor device of the first embodiment;       Figs. 3A and 3B
show stages in the processing of the film  carrier tape;  Fig. 4 shows a
circuit board on which the semiconductor device  of the first embodiment is
mounted;       Fig. 5 shows the form and-layout of portions of a circuit
board to which connections are made, for the purpose of  mounting the
semiconductor device of the first embodiment;       Figs. 6A and 6B show
stages in the process of mounting  the semiconductor device of the first
embodiment on a circuit 



board; and       Fig.  7 shows a second embodiment of a semiconductor
device.      DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Preferred embodiments of the invention are now described  with reference to
the drawings.  First Embodiment       Fi rstly  the  semiconductor  device
relating  to  the  invention, and the flexible substrate and circuit board
are  described.      Fig. 1 shows a first embodiment of the semiconductor
10 device. This semiconductor device 60 has a wiring pattern 64  formed  on
one  surface  of  an  insulating  film  62  and  a semiconductor chip 66
provided utilizing a device hole (first  opening) 62a formed in the
insulating film 62. The  semiconductor chip 66 is formed of a semiconductor
element and  is  disposed  so  as  to  project  from  the  surface  of  the
insulating film 62 opposite to the surface on which the wiring  pattern 64
is formed, and moreover is disposed with an active  surface 66a facing in
the direction of the device hole 62a of  the insulating film 62. The
extremity of the wiring pattern 64  projects into the device hole 62a, is
bent in the direction of  the surface opposite to that on which it is
formed, and is  connected to the semiconductor chip66. The semiconductor
chip 



66 and insulating film 62 are sealed by potting with an epoxy resin 68.
The device hole 62a has the whole or at least a part of  the semiconductor
chip 66 positioned therein. That is to say,  there are three types: (1) the
case in which as shown in Fig. 1 the whole of the semiconductor chip 66 is
positioned within  the device hole 62a (normal TAB), (2) the case in which
the  device  hole  is smaller  than  the projection  area of  the
semiconductor chip and the semiconductor chip projects through  the device
hole while a portion of the semiconductor chip  extends outside the opening
(that is to say, the extended  portion is not positioned within the
opening) (slim TAB), and  (3) the case in which one extremity of the
semiconductor chip extends outside the opening, and the other extremity
produces  a gap in the opening (variant slim TAB).       The semiconductor
device 60 has a plurality of openings                                   11
(second openings) 70 (hereinafter the otherwise unqualified expression
"opening" refers always to these second openings)  formed in the insulating
film 62, and connection portions 72  provided from the wiring pattern 64
are characterized by being  exposed by the openings 70. The openings 70 and
connection  portions 72 are constructed to facilitate bonding to a circuit
board.       The semiconductor device 60 has the connection portions  72
(external terminals) arranged in a grid array, and is a  



semiconductor device of a surface-mounted grid array type with  no solder
balls. However, as another example, may be employed  the so-called BGA
(bal1 grid array) type of semiconductor device having solder on the
connection portions 72 (external  terminals).      Again, the semiconductor
chip 66, while facing upward in  Fig.  1 (reverse TAB), is not restricted
to this, and the semiconductor chip may equally be mounted in the reverse
orientation (face-down) (so-called front TAB). In other words, the
semiconductor chip may be positioned on the surface of  bump formation. In
this case, since it is possible for the reverse surface of the
semiconductor chip to contact the  motherboard, by connecting the
semiconductor chip to the motherboard with for example silver paste or
similar thermally  conducting adhesive, the heat dissipation of the
semiconductor  chip can be improved. Further, according to the thickness of
the semiconductor element, since a fixed height can be  obtained between
the insulating film and the motherboard,  short circuits between for
example adjacent solder bumps can be avoided.
12      Fig. 2 shows a flexible substrate (hereinafter termed  "film
carrier  tape")  used  in  the  fabrication  of  the  semiconductor  device
of  the  first  embodiment,  and  this  flexible  substrate  is used as a
substrate  for normal TAB  mounting. Fig. 3A is an enlarged view of a part
of the film  carrier tape. This film carrier tape 74 when separated forms  



the above-described insulating film 62, and has sprocket holes  74a and a
device hole 74b being a first opening (see Fig. 2). The device hole 74b is
such that when the semiconductor chip  is mounted at least a portion
thereof is positioned therein,  and is approximately quadrilateral. In this
embodiment a square form, having four sides of equal length, is used. The
sides of the device hole are provided parallel to the sides  forming the
film carrier tape 74.It should be noted that the  device hole 74b may
equally be oblong to match the form of the  semiconductor chip.      Within
the opening 70 of the film carrier tape 74, a provisional wiring pattern 76
is formed. This provisional wiring pattern 76 has a link portion 76b,
connection portions  72, and a wiring pattern 64 formed integrally, and the
link portion 76b is formed to extend across the opening 70. Each of  the
connection portions 72 (wiring pattern 64) is formed in a  state integral
with the link portion 76b passing across in this way. It should be noted
that the each of the connections  between connection portions 72 and the
link portion 76b is  connected in a position such that the distance is
short. By means of this provisional wiring pattern 76 all of the
connection portions 72 are electrically connected, and have  electroplating
processing applied. After the electroplating
13 processing, separation is carried out at prescribed locations, to form
the above-mentioned wiring pattern 64. It should be noted that the
explanation here is of an example in which electroplating processing is
required, but in the case in which plating processing is not required, or
in which non- electrolytic plating is used, the provisional wiring pattern
76 is not required, and therefore the operation of separation and all
related items, such as for example dies, are not 



required. A part of the wiring pattern 64 projects into the device hole
74b, and can be connected to the semiconductor chip 66 as shown by the
double-dotted broken lines in Fig. 2.      Again, the film carrier tape 74
has the above-mentioned openings 70 formed therein. These openings 70 are
in the form of slots, and are such that apart of the provisional wiring
pattern 76 is exposed. In detail, within an opening 70 a plurality of
projections 76a face in the direction toward the center from the opposing
long edges.  The projections 76a, moreover, project from the respective
long edges to oppose each other in a staggered fashion. In other words, the
projections 76a project in a zigzag manner. Again, all of the projections
76a are linked to the link portion 76b in the center of the opening 70.
From the provisional wiring pattern 76 thus formed, by cutting away the
link portion 76b, as shown in Fig. 3B, a construction is obtained in which
the connection portions 72 project from the openings 70. These connection
portions 72 indicate the portions of the projections 76a remaining after
the link portion 76b has been removed, and are therefore in the same way as
the projections 76a, arranged in a staggered
14 or zigzag fashion, projecting toward the center from the long  edges of
the opposing long edges of the opening 70.       It should be noted that
the projections 76a project from  pad portions 78 of greater area than
other wiring.  Specifically, pad portions 78 of greater extent than other
wiring are provided, and the projections 76a extend from these pad portions
78. By the provision of the pad portions 78 of  greater extent, after the
link portion 76b is cut away, the  pad portions 78 can be reached with a
probe, and testing  carried out. Again, while the pad portions 78 can be
used for  testing,  since the pad portions 78 are provided linked in  close
proximity to the connection portions 72, they can also  



be used as part of the connection portions. As a result, when  the
connection to the external circuit board is carried out,  the connection
material, for example in the case of solder just the amount of solder to
form the projections (bumps) can  be provided.      To the film carrier
tape 74 processed in this way, the  semiconductor chip 66 is attached,
prescribed locations of the  film carrier tape 74 are cut away, and the
semiconductor  device 60 of Fig. 1 is obtained.      Next, Fig. 4 shows a
circuit board on which is mounted  the semiconductor device of the first
embodiment. As shown in  this figure, the connection portions 72 of the
semiconductor  device 60 are bonded to portions for connection 82 of a
circuit board 80. The portions for connection 82 are pads  forming part of
the conduction pattern formed on the circuit  board 80.      The insulating
film 62 shown in Fig. 4 may, for the                                    15
purposes of preventing bending, be provided with a flat carrier  plate.  In
this  case,  however,  the  location  of  provision of the carrier plate is
on the side from which the  semiconductor chip 66 projects, that is, on the
side of the  insulating film which is opposite to the surface on which the
wiring pattern 64 is formed. It is also such that the wiring  pattern 64 is
not covered.       Fig. 5 shows the form and layout of portions of a
circuit  



board to which connections are made, for the purpose of  mounting the
semiconductor device of the first embodiment. It  should be noted that in
this figure the so-called wiring for  the purpose of connecting the
semiconductor device to the  outside is omitted.      The portions for
connection 82 are formed by solder printing and are arranged in a zigzag
pattern, corresponding  to the layout of the above-mentioned connection
portions 72.  In more detail, as shown in Fig. 3B, the connection portions
72 are exposed from each of the opposing long edges of each  opening 70,
and the portions for connection 82 are arranged as  a corresponding set in
two rows. Moreover, opposing connection  portions 72 are arranged in a
staggered fashion, and are thus overall in a zigzag pattern, as a result of
which the portions  for connection  82 also are arranged in a staggered
fashion, in  a zigzag pattern. It should be noted that in Fig. 5 a variety
of forms for the portions for connection 82 are shown, but the  portions
for connection 82 may be formed by any one of these forms alone.
Moreover, since the portions for connection 82 are formed  from  solder,
solder  is not  required  for  the  connection
16 portions 72.      This embodiment is configured as thus described above,
and now a method of manufacturing the same is described.       The method
of manufacture of the semiconductor device 60  



shown in Fig. 1 includes steps of forming the wiring pattern 64 on one
surface of the insulating film 62, forming a device  hole (first opening)
62a in the insulating film 62, and using  the device hole 62a to install
the semiconductor chip 66. The  semiconductor chip 66 is disposed so as to
project from the  surface of the insulating film 62 opposite to the surface
on  which the wiring pattern 64 is formed, and moreover is  disposed with
its active, surface 66a facing in the direction  of  the device  hole 62a
of  the  insulating  film  62. The  extremity of the wiring pattern 64
projects into the device hole 62a, is bent in the direction of the surface
opposite to  that on which it is formed, and is connected to the
semiconductor chip  66.  The  semiconductor  chip  66  and  insulating film
62 are sealed by potting with an epoxy resin  68.       The semiconductor
device 60 has the plurality of openings 70 formed in the insulating film
62, and connection portions 72 provided from the wiring pattern 64 are
characterized by  being  exposed  by  the  openings  70.  The  openings  70
and  connection portions 72 are constructed to facilitate bonding  to a
circuit board.       Again, the semiconductor chip 66, while facing upward
in  Fig. 1 (reverse TAB), is not restricted to this, and the  semiconductor
chip may equally be mounted in the  reverse orientation (face-down)
(so-called front TAB). In other words,
17 



the semiconductor chip may be positioned on the surface of  bump formation.
In this case, since it is possible for the reverse surface of the
semiconductor chip to contact  the  motherboard,  by connecting  the
semiconductor chip  to the  motherboard with for example silver paste or
similar thermally  conducting adhesive, the heat dissipation of the
semiconductor  chip can be improved. Further, according to the thickness of
the semiconductor element, since a fixed height can be  obtained between
the insulating film and the motherboard,  short circuits between for
example adjacent solder bumps can  be avoided.       The film carrier tape
74 shown in Fig. 2 includes a step of forming the sprocket holes 74a and
the device hole 74b  being a first opening, and a step of forming within
the openings 70 the provisional wiring pattern 76. AS part of this
provisional wiring pattern 76 is formed the link portion 76b to extend
across the opening 70, and each of the connection  portions 72 (wiring
pattern 64) is formed in a state integral  with the link portion 76b
passing across in this way. It  should be noted that the each of the
connections between connection portions 72 and the link portion 76b is
connected in a position such that the distance is short. Since all of  the
connection portions 72 are electrically connected, after  electroplating
processing,  separation  is  carried  out  at  prescribed  locations,  to
form the above-mentioned  wiring  pattern 64.      From the provisional
wiring pattern 76 thus formed, by  cutting away the link portion 76b, as
shown in Fig. 38, a construction is obtained in which the connection
portions 72      



18 project from the openings 70.      It should be noted that the
projections 76a project from  pad portions 78 of greater area than other
wiring.  Specifically, pad portions 78 of greater extent than other  wiring
are provided, and the projections 76a extend from these  pad portions 78.
By the provision of the pad portions 78 of greater extent, after the link
portion 76b is cut away, the  pad portions 78 can be reached with a probe,
and testing carried out.       To the film carrier tape 74 processed in
this way, the  semiconductor chip 66 is attached, prescribed locations of
the film carrier tape 74 are cut away, and the semiconductor  device 60 of
Fig. 1 is obtained.       Next,  Figs. 6A and 6B show stages in the process
of  mounting the semiconductor device of the first embodiment on a circuit
board. In more detail, Figs. 6A and 6B show regions  corresponding to Fig.
3B, that is to say, the surroundings of the connection portions 72.
Referring to this figure, the  process of mounting the semiconductor device
60 on the circuit  board 80 having the portions for connection 82 is now
described.      First, as shown in Fig. 6A, the semiconductor device 60  is
placed in position on the circuit board 80. In more detail,  positioning is
carried out so that the portions for connection  82 and the connection
portions 72 are aligned. Then, as  described above, since there is solder
printed on the lands of the portions for connection 82, by carrying out
reflow in this  state, as shown in Fig. 6B, the portions for connection 82
fuse, so as to surround the peripheral surface of the   



19 connection portions 72. In this way, as shown in Fig. 5, the  connection
portions 72 and portions for connection 82 are  connected.       According
to this embodiment, since bonding is carried out within the openings 70, a
check of the connection state,  repairs, and electrical testing can be
carried out easily.  Again, since it is possible for the solder used in
bonding  when melted to swell up within the openings 70, the tendency  to
spread  sideways is avoided, and  short-circuit contacts  between adjacent
connection portions 72 do not occur. In  addition, since in this embodiment
the connection portions 72  are disposed in a zigzag pattern, the gap
between opposing  connection portions 72 is large, and from this point of
view  also, contacts between adjacent connection portions 72 are
prevented.       It  should  be  noted  that  for  the  bonding  of  the
semiconductor element, it is also possible to use the so- called B-TAB type
in which projections are formed integrally  on the side of the wiring
pattern.  Second Embodiment      Fig. 7 shows a second embodiment of a
semiconductor device. The semiconductor device 90 shown in this figure has
a variant form of the connection portions 72 of the  semiconductor device
60 shown in Fig. 1.       Insofar as the semiconductor device 90 has an
insulating  film 94 with a wiring pattern 92 and a semiconductor chip 96, 



and an opening 98 is formed in the insulating film 94, it is  the same as
the semiconductor device 60. However, it differs  from the semiconductor
device 60 in that a part of the wiring                                   20
pattern 92 is bent in a direction away from the insulating  film 94, and
connection portions 99 are formed.       In this way, the connection
portions 99 replace the  bumps, and mounting is facilitated. Here, since
the wiring  pattern 92 is extremely thin, preferably a part of the wiring
pattern  92  is  bent  to  form  the connection  portions  99  immediately
before connection to the board on which mounting  is taking place, and the
mounting is then carried out  immediately.       It should be noted that
for the bonding of the  semiconductor element, it is also possible to use
the so- called B-TAB type in which projections are formed integrally  on
the side of the wiring pattern.                                    21 WHAT
IS CLAIMED IS:      1.  A semiconductor device, comprising:           a
semiconductor element;            an insulating film having a first opening
and a plurality of second openings, at least part of said 



semiconductor element positioned in said first opening when said
semiconductor element is disposed on said insulating film, said second
openings provided aligned around said first opening, each of said second
openings having a pair of long edges in an approximately quadrilateral
shape, said long edges positioned at right angles to the closest one of
edges defining said first opening; and           a wiring pattern formed on
a surface of said insulating film and connected to said semiconductor
element, said wiring pattern having a plurality of connection portions at
its extremity, ones of said connection portions positioned in each of said
second openings, said ones of said connection portions disposed in a
staggered fashion facing toward a center of each of said second openings
from said long edges of each of said second openings.      2.  The
semiconductor device of claim 1, wherein said extremity of said wiring
pattern is bent in a direction away from said insulating film, each of said
connection portions positioned separated from said insulating film within
each of said second openings.      3.  A flexible substrate, comprising:
an insulating film having a first opening and a plurality of second
openings, said second openings provided aligned around said first opening,
each of said second                                  22 openings having a
pair of long edges in an approximately  quadrilateral  shape,  said  long
edges positioned at  right angles to the closest one of edges defining said
first  opening, at least part of a semiconductor element positioned  in
said first opening when said semiconductor element is  disposed on said
insulating film; and            a wiring pattern formed on a surface of
said  insulating film, said wiring pattern having a plurality of
connection portions at its extremity ones of said connection portions
positioned in each of said second openings, said ones  of said connection
portions disposed in a staggered fashion facing toward a center of each of
said second openings from 



said long edges of each of said second openings.      4.  The flexible
substrate of claim 3, wherein a pair of  said connection portions mutually
opposed in one of said  second openings are provided in a position
symmetrical with  respect to a phantom line parallel to a shorter edge of
each  of said second openings.      5.  The flexible substrate of claim 3,
wherein each of  said connection portions becomes narrower in a direction
toward the center of each of said second openings from said  surface of
said insulating film.      6.  The flexible substrate of any one of claims
3 to 5,  wherein said wiring pattern is formed close to said second
openings, having a test pad connected to one of said  connection portions.
7.  The flexible substrate of any one of claims 3 to 6,  wherein the length
of each of said long edges of said second openings is determined according
to their positions for                                   23 avoiding said
wiring pattern.      8.  The flexible substrate of claim 7, wherein said
long  edges of said second openings become shorter along a direction  of
their dispositions from a center to extremities of said dispositions, said
long edges becoming shorter at a side of  said first opening.       9.  The
flexible substrate of any one of claims 3 to 8,  wherein a shorter edge of
each of said second openings is  shorter than a spacing between adjacent
ones of said second 



openings.      10. The flexible substrate of any one of claims 3 to 9,
further comprising a link portion within each of said second  openings,
said link portion electrically connecting every one  of said connecting
portions in each of said second openings.      11. A circuit board,
comprising:            said semiconductor device of claim 1 or 2, said
semiconductor device having said connection portions; and          a
substrate having a conducting pattern thereon,  said connection portions of
said semiconductor device  connected to said conducting pattern.      12. A
method of making a semiconductor device,  comprising:           forming a
first opening and a plurality of second  openings in an insulating film,
said second openings provided  aligned around said first opening, each of
said second  openings having a pair of long edges in an approximately
quadrilateral  shape, said  long edges positioned at  right angles to the
closest one of edges defining said first  opening;
24           forming a wiring pattern on a surface of said  insulating
film, said wiring pattern having a plurality of  connection portions at its
extremity, ones of said connection  portions positioned in each of said
second openings, said ones  of said connection portions disposed in a
staggered fashion  



facing toward a center of each of said second openings from  said long
edges of each of said second openings; and            providing a
semiconductor element on said insulating  film and connecting said
semiconductor element to said wiring  pattern,  at  least  part  of  said
semiconductor  element  positioned in said first opening.       13.  A
method of making a flexible substrate, comprising            forming a
first opening and a plurality of second  openings in an insulating film,
said second openings provided  aligned around said first opening, each of
said second  openings having a pair of long edges in an approximately
quadrilateral shape, said long edges positioned at right  angles  to the
closest one of edges defining  said  first opening, at least part of a
semiconductor element positioned  in said first opening when said
semiconductor element is  disposed on said insulating film; and
forming a wiring pattern on a surface of said  insulating film, said wiring
pattern having a plurality of  connection portions at its extremity, ones
of said connection  portions positioned in each of said second openings,
said ones  of said connection portions disposed in a staggered fashion
facing toward a center of each of said second openings from  said long
edges of each of said second openings.      14. The method of making a
flexible substrate of claim                                   25 



13, further comprising:            forming a link portion within each of
said second  openings, said link portion electrically connecting said ones
of said connecting portions in each of said second openings;  and
then cutting off said link portion to form each of  said connecting
portions.       15. A method of mounting said semiconductor device of
claim 1 or 2, comprising:            forming a conducting pattern on a
circuit board;            providing solder on said conducting pattern; and
connecting  said  connection  portions  of  said  semiconductor device to
said conducting pattern by means of  said solder provided on said
conducting pattern.    


