
Title of the Invention            SEMICONDUCTOR DEVICE, TAB TAPE FOR
SEMICONDUCTOR DEVICE,      METHOD OF MANUFACTURING THE TAB TAPE AND METHOD
OF MANUFACTURING      THE SEMICONDUCTOR DEVICE  5      Background of the
Invention            The present invention relates to a semiconductor
device      and a tape automated bonding (hereinafter, referred to as TAB)
tape used in the semiconductor device and, more particularly,  10  to a
semiconductor device of a chip scale package (hereinafter,      referred to
as CSP) structure and a structure of a TAB tape used      in the
semiconductor device.            In packaging of a semiconductor device, a
semiconductor      device of a conventional lead on chip structure is
widely  15 employed as a basic structure of 16M DRAM and so on because of
high density mounting capability and high design freedom of a
semiconductor chip and a semiconductor device. However, a      bonding pad
of a semiconductor chip such as a large scale      integrated semiconductor
circuit and an inner lead of a  20  semiconductor device lead frame are
connected with a bonding 



wire such as a gold wire or the like. According to this connecting
method, that is, the ball bonding method by heat pressing using      the
bonding wire such as the gold wire or the like, it is difficult      to
reduce the pitch between the bonding pads below 100 [err]m and  25
accordingly to limit the wiring design because of limitations      in size
of a heating tool which forms a ball in a top end of      the bonding wire
by heating and in size of a tool such as a
2         capillary which holds and moves the bonding wire and press-
bonds the ball formed in the top end of the bonding wire to the
bonding pad of the semiconductor chip.            Further, the connecting
method between the bonding pad  5 of the semiconductor chip such as a large
scale integrated      circuit or the like and the lead of the TAB tape in
the      conventional TBA is performed by forming a vamp made of gold
or the like in the bonding pad of the semiconductor chip, and      tinning
the corresponding metal lead to be connected through  10  a gold-tin alloy
bonding method (refer to "VLSI packaging      technology (the first
volume)", pp74-97, published by Nikkei  



PB Company). According to this method, it is possible to set      the pitch
between the bonding pads to 50 to 100 [err]m. However,      since the vamps
need to be formed in the pre-process of  15 semiconductor pitch
(micro-machining of the wafer), there are      problems in addition of
processes and in price of the      semiconductor device. Therefore, the
method is not suitable for      being applied to a package containing a
semiconductor chip like      a large scale integrated circuit of small
batch production such  20 as an ASIC device.           A method of face
down connecting a semiconductor chip such     as a large scale integrated
circuit onto a ceramic board or the     like by providing solder vamps on a
bonding pad of the     semiconductor chip is applied to a mass production
process as  25  a high integrated mounting technology in a super-computer
field      (refer to "'97 Symposium on New Technology of VLSI packaging",
p126, held on March 3-4, 1997, sponsored by the Society for
3         Semiconductor Packaging Technology Study). This method has
problems in that the solder bonding vamps need to be formed on      the
surface facing the semiconductor chip because the vamp pitch, 



that is, the bonding pitch is as wide as approximately 250 [err]  5  m and
in that the cost becomes high because an alumina ceramic      material
having a linear thermal expansion coefficient near the      linear thermal
expansion coefficient of the silicon substrate      forming the large scale
integrated circuit must be used in order      to moderate thermal stress
acting on the bonding portions. The  10 reason why the vamp pitch in this
method is as wide as      approximately 250 [err]m is that fining of wiring
formed on the      ceramic substrate is more difficult than in the case of
the TAB.            The semiconductor device 1' of a CSP structure called
as     [err] BGA (BGA: Ball Grid Array) structure as shown in FIG. 11  15
developed by TESSERA Inc. has a structure in which solder balls      3' as
externally connected members are arranged in a region      inside dimension
of a semiconductor chip 2'. According to this      structure, as the size
of the semiconductor chip 2' is decreased      with progress of the
micro-machining technology of wafer, the  20 pitch between the solder balls
3' as externally connected members      needs to be reduced as shown in
FIG. 13 as well as the pitch      between bonding pads 4' of the
semiconductor ship 2'. However,      there is a disadvantage in that when
the pitch P between the      solder balls 3' is decreased, compatibility
among packages  25 cannot be maintained and wiring design of a print board
needs     to be changed.  



Since the [err] BGA is widely used as a structure of a
4         semiconductor device for a potable apparatus such as a flash
memory or the like, it is strongly required to reduce size and      cost of
the semiconductor chip. The most widely employed method      of reducing
cost of a semiconductor chip is a chip shrink  5  technique in which size
of the semiconductor chip is decreased      using the wafer micro-machining
technology to increase number      of chips obtained from one single wafer.
FIG. 13 A shows a feature      before the chip shrinking, and FIG. 13 B
shows a feature after      the chip shrinking. Further, the [err]BGA
structure developed by  10 TESSERA Inc. has an disadvantage in that the
[err]BGA structure is      difficult to employ the chip shrink technique
because there is      the above-mentioned problem when the size of the
semiconductor      chip is decreased.            Furthermore, in the
above-mentioned [err]BGA structure, the  15 TAB tape 5' used for the member
to construct the package is formed      by making holes in an insulator
tape 6' member made of polyimide      or the like through press-working.
Therefore, there is a      limitation in machining of the micro-holes
because it is 



difficult to make the micro-holes having a diameter as small  20 as the
size of the bonding pad, and there is a problem in that     when a TAB tape
of a three-layer structure having bond between     a metallic film and the
insulator tape is used, the press-working     of the inside surface of the
holes squeezes out the bond from     bonded edge portions.  25        In
addition to the above, in the above-mentioned [err]BGA      structure, an
elastomer 8' having a length of approximately 100      [err]m is arranged
between the semiconductor chip 2' and the TAB
5         tape 5' as a thermal stress modulating member. However, according
to this structure, in order to connect a metallic film lead 7'      of the
TAB tape to the bonding pad 4' of the semiconductor chip      2', the lead
7' needs to be formed so as to have an S-shaped  5  bent portion depending
on a level difference to the bonding pad      4'. In order to do so, a tool
having a cross-shaped groove in      the top end is used as the bonding
tool for forming the lead      in the S-shape to connect it. The lead 7' is
bent toward the      bonding pad 4' of the semiconductor chip 2' while the
lead 7'  



10 is being held by the groove of the tool, and connected to the
bonding pad by controlling so that the lead 7' is slightly moved      in
the horizontal direction to a desired position.            Therefore, from
the problems caused from the structure      and the operation of the
bonding tool, it is difficult that the  15 lead 7' wired in a slanting
direction toward the bonding pad      4' is bent and moved in the
horizontal direction and connected      to the bonding pad in a case where
the bonding pads 4' are arranged      in the corners of the semiconductor
chip 2' as shown in FIG.      12. As a result, the bonding pads 4' cannot
be arranged in the  20 corners of the semiconductor chip 2', and
accordingly the pitch      between the bonding pads 4' is difficult to be
lessened.            In addition to the above, in the above-mentioned
[err]BGA      structure, since the lead 7' to be connected to the bonding
pad      4' of the semiconductor chip 2' in the TAB tape 5' is supported
25 in a cantilever state from an edge portion of the insulator tape
6', the lead 7' itself needs to have a strength to a certain      degree,
and if not, there is caused a problem of strength that
6        the lead 7' is easily deformed. Further, in a case where the 



surface of the lead 7' is plated with gold so as to be easily     connected
with the bonding pad 4', it is required to arrange     an additional
leading-out lead to be used for the gold plating  5 which is connected to
the lead 7' is necessary.       Summary of the Invention           An
object of the present invention is to provide a      structure of the
semiconductor device of a CSP structure in which  10 the limitation by the
bonding tool is small and the bonding pitch     of the semiconductor chip
can be reduced to 100 [err]m or less, and     the chip shrink technique of
a technique for lowering the cost     can be employed and in connection
with this, compatibility among     packages can be kept.  15       Another
object of the present invention is to provide a      semiconductor device
TAB tape used for manufacturing the      above-mentioned semiconductor
device and a useful method of      manufacturing the TAB tape.           A
still other object of the present invention is to provide  20 a useful
method of manufacturing the above-mentioned     semiconductor device using
the above-mentioned TAB tape.           The object of the present invention
described above can     be attained by providing a semiconductor device
comprising a     semiconductor chip; a TAB tape being used by being
directly  



25 laminated onto a circuit formed surface of the semiconductor     chip or
by being laminated through a stress moderating elastomer     onto the
circuit formed surface of the semiconductor chip, the
7         TAB tape having leads made of a metallic film formed on an
insulator tape having flexibility; and an externally connecting      member
formed in an end of the lead of the TAB tape, wherein      the TAB tape has
holes in the insulator tape, each of the holes  5 corresponding to a
bonding pad formed on a circuit formed surface      of the semiconductor
chip at a position corresponding to a      position of the bonding pad; the
lead being formed so as to be      bridged across over the hole; the lead
formed above the hole      being joined to the bonding pad of the
semiconductor chip.  10       Therein, in regard to the holes corresponding
to the      bonding pads, there are two cases where a hole is formed in
corresponding to each of a plurality of bonding pads formed on      the
circuit formed surface of the semiconductor chip and where      a plurality
of bonding pads are grouped and a hole is formed  15 in corresponding to
the group of bonding pads. The both cases      are within the scope of the
present invention. 



Further, the object of the present invention described      above can be
attained by providing a TAB tape for semiconductor      device being used
by being directly laminated onto a circuit  20  formed surface of the
semiconductor chip or by being laminated     through a stress moderating
elastomer onto the circuit formed     surface of the semiconductor chip,
the TAB tape having leads     made of a metallic film formed on an
insulator tape having     flexibility, which comprises holes in the
insulator tape, each  25  of the holes corresponding to a bonding pad
formed on a circuit     formed surface of the semiconductor chip at a
position     corresponding to a position of the bonding pad, the lead being
8         formed so as to be bridged across over the hole.
Furthermore, the object of the present invention described      above can
be attained by providing a method of manufacturing      a TAB tape for
semiconductor device being used by being directly  5 laminated onto a
circuit formed surface of the semiconductor      chip or by being laminated
through a stress moderating elastomer      onto the circuit formed surface
of the semiconductor chip, the  



TAB tape having leads made of a metallic film formed on an      insulator
tape having flexibility, the method comprising the  10  steps of preparing
a tape member having metallic films formed      on both surfaces of an
insulator tape having flexibility; etching      the metallic film formed on
one side of the tape member to      partially expose the insulator tape at
least at positions      corresponding to bonding pads formed on the circuit
formed  15  surface of the semiconductor chip; laser processing the exposed
portions of the insulator tape to form holes corresponding to      the
bonding pads in. the insulator tape at the positions      corresponding to
the bonding pads; and etching the metallic film      formed on the other
side of the tape member to form the lead  20  so as to be bridged across
over the hole.            Furthermore, the object of the present invention
described      above can be attained by providing a method of manufacturing
a semiconductor device, the method comprising the steps of      preparing a
semiconductor chip and a TAB tape for a semiconductor  25  device being
used by being directly laminated onto a circuit      formed surface of the
semiconductor chip or by being laminated      through a stress moderating
elastomer onto the circuit formed                                         9



surface of the semiconductor chip, the TAB tape having leads      made of a
metallic film formed on an insulator tape having      flexibility, having
holes formed in the insulator tape, each      of the holes corresponding to
a bonding pad formed on a circuit  5  formed surface of the  semiconductor
chip at a position      corresponding to a position of the bonding pad, the
lead being      formed so as to be bridged across over the hole;
positioning      the bonding pads of the semiconductor chip to the holes of
the      TAB tape for semiconductor device; and pushing and jointing the
10 lead formed above the hole onto the bonding pad of the
semiconductor chip.        Brief Description of the Drawings
These and other objects, features and advantages of the  15 present
invention will be understood more clearly from the      following  detailed
description  with  reference  to  the      accompanying drawings, wherein
FIG. 1 is a schematic view showing an embodiment of a      semiconductor
device in accordance with the present invention,  20 and FIG. 1A is the
plan view and FIG. 1B is the cross-sectional     view being taken on the
plane of the line A-A' of FIG. lA.;           FIG. 2 is a cross-sectional
view showinga connecting state  



of a semiconductor chip and a lead of a TAB tape;           FIG. 3 is a
view showing packaging states before shrinking  25 of a semiconductor chip
(FIG. 3A) and after shrinking (FIG. 3B)     in a semiconductor device in
accordance with the present     invention;
10               FIG. 4 is a cross-sectional view showing another
connecting state of a semiconductor chip and a lead of a TAB      tape;
FIG. 5 is a schematic plan view showing another embodiment  5 of a
semiconductor device in accordance with the present      invention;
FIG. 6 is a schematic plan view showing a further      embodiment of a
semiconductor device in accordance with the      present invention;  10
FIG. 7 is a schematic plan view showing a still further      embodiment of
a semiconductor device in accordance with the      present invention;
FIG. 8 is a schematic cross-sectional view showing a method      of
manufacturing a semiconductor device in accordance with the 



15 present invention by a continuous process;            FIG. 9 is a view
showing an embodiment of a method of     manufacturing a TAB tape for a
semiconductor device in accordance     with the present invention;
FIG. 10 is a view showing an embodiment of a method of  20 manufacturing a
semiconductor device in accordance with the      present invention;
FIG. 11 is a schematic cross-sectional view showing a      semiconductor
device of a conventional CSP structure;           FIG. 12 is a schematic
plan view explaining a problem in  25 a semiconductor device of a
conventional CSP structure; and            FIG. 13A and FIG. 13B are
schematic plan views showing      another problem in a semiconductor device
of a conventional CSP                structure.        Description of the
Preferred Embodiments            Embodiments of a semiconductor device, a
TAB tape for  5 semiconductor device, a method of manufacturing the TAB
tape  



and a method of manufacturing the semiconductor device in      accordance
with the present invention will be described below,      referring to the
accompanied figures.            In the figures, parts having the same
function are  10 identified by the same reference character, and repeating
of      the explanation will be omitted.            FIG. 1 is a schematic
view showing embodiments of a      semiconductor device and a TAB tape for
semiconductor device      in accordance with the present invention, and
FIG. lA is the  15 plan view and FIG. lB is the cross-sectional view being
taken     on the plane of the line A-A' of FIG. lA. The semiconductor
device     is a so-called BGA type semiconductor device which has a CSP
structure and has solder balls 3 as externally connecting means     which
are to be used as mounting terminals to a print board.  20        In FIG.
1, the reference character 2 is a semiconductor     chip call as flush
memory, and the circuit formed surface of     the semiconductor chip is
provided with a plurality of bonding     pads 4 on the surface of which
aluminum vapor deposited films     are formed. The reference character 5 is
a TAB tape which is  25  constructed by forming metallic film leads 7 made
of copper films     having a thickness of 10 to 40 [err]m in patterned
shapes on an     insulator tape 6 made of polyimide having a thickness of
10 to     



12         50 [err]m, and is bonded onto the circuit formed surface of the
semiconductor chip 2 except for portions of the bonding pads      4 with a
sheet-shaped bonding member 9. The sheet-shaped bonding      member 9 may
be attached at desired positions of the TAB tape  5 5 in advance. Further,
the TAB tape 5 is constructed by forming      a hole 1O corresponding to
the group of the plurality of bonding      pads 4 formed on the circuit
formed surface of the semiconductor      chip 2 for the plurality of
bonding pads in the insulator tape      6 in a frame-shape, and by forming
leads 7 so as to be bridged  10  across  over the hole  10 through
etching.  A  dimension,      particularly, a width of the lead 7 is formed
to be smaller than      a dimension of a portion corresponding to the width
of the lead      of the bonding pad 4. The reference character 26 indicates
a      lead for electroplating connected to the lead 7.  15        The lead
7 in FIG. lB is placed on the lower surface of      the insulator tape 6
and formed so as to be bridged across over      the hole 10, but the lead 7
is sometimes placed on the upper      surface of the insulator tape 6 and
formed so as to be bridged      across over the hole 10. By forming the
lead 7 in such a manner,  20 the lead 7 in a state of being overhung above
the hole 10 is  



supported in the both ends by the insulator tape 6 in order to      be
connected to the bonding pad 4. Therefore, the structure of      the lead 7
is advantageous in the viewpoint of strength, and      accordingly it is
possible to reduce the thickness of the lead  25 7 by that degree or to use
a soft copper film.            In the semiconductor device 1, connection
between the lead      7 formed above the hole 10 of the TAB tape 5 and the
bonding                                         13         pad 4 of the
semiconductor chip 2 is performed using a bonding      tool 11 as shown in
FIG. 2 by bending the lead 7 in a V-shape      to push it onto the bonding
pad 4 and by directly bonding the      both to each other through an
ultrasonic heat-press bonding  5 method. The insulator tape 6 of the TAB
tape 5 is not shown in      FIG. 2. In this case, when a high purity copper
above 99.99%      purity is used for the material of the lead 7 as the soft
copper      having a high malleability and a high electric conductivity,
the lead 7 can be directly connected onto the bonding pad 4  10  without
damaging the semiconductor chip 2 at the time when the      both are bonded
to each other. Further, when a gold plated layer      12 having a thickness
of 0.1 to 0.3 [err]m is formed on the surface 



of the lead 7, the lead 7 can be easily bonded with the bonding      pad 4
having an aluminum vapor deposited film on the surface.  15  As shown in
FIG. 2, an insulator film 18 such as SiO2, PSIN or      the like and a
polyimide film 19 are formed all over the circuit      formed surface of
the semiconductor chip 2 except for the      portions of the bonding pads
4.            Further, in the semiconductor device 1 of this structure,  20
since the connection described above can be performed only by      pushing
the lead 7 using the bonding tool 11 and without gripping      the lead 7,
there is no need to use a large-sized bonding tool      such as a
conventional capillary or the like. Accordingly, the      pitch between the
bonding pads in the semiconductor chip can  25  be decreased since the
limitation caused by the dimension of     the bonding tool is eliminated.
FIG. 3A shows a packaging state     before shrinking of a semiconductor
chip and FIG. 3B shows a                                        14
state after shrinking in a semiconductor device. The pitch      between the
bonding pads can be decreased, for example, below      100 [err]m. In this
case, in order to push the lead 7 toward an      appropriate position in
the bonding pad 4 of the semiconductor 



5  chip 2 by preventing slipping, it is preferable that the friction
coefficient of the top end of the bonding tool is increased.      Further,
in order to make the connection easy by increasing the      ultrasonic
effect, it is preferable that the shape of the top      end of the bonding
tool 11 is formed in a horn-shape so as to  10 increase energy of the
ultrasonic wave.           At the time of performing the bonding described
above,      the dimensions of the bonding pad 4 of the semiconductor chip
2 and the lead 7 are accurately measured using a CCD camera and      then
the both are bonded to each other. By doing so, the lead  15 7 can be
accurately positioned and bonded onto the bonding pad      4 of the
semiconductor chip 2. Therein, the accuracy of      positioning the both is
smaller than 20 [err]m. FIG. 4 shows a state      before bonding the
bonding pad 4 and the lead 7 and a state after      bonding the both to
each other. The state before bonding the  20 both to each other is shown in
the right hand side of FIG. 4,      and the state after bonding is shown in
the left hand side. At      the time of performing the bonding, the lead 7
is bent and      deformed in the V-shape by the bonding tool 11.
After being bonded, the bonded portion is resin-sealed  25 with epoxy resin
or the like, not shown.            Then, the solder ball 3 is formed at an
end of the lead      7 to complete the semiconductor device. The solder
balls 3 may  



be pre-arranged in the TAB tape 5 in a stage of processing the      TAB
tape 5.            FIG. 5 is a view showing another embodiment of a
semiconductor device and a TAB tape for semiconductor device  5 in
accordance with the present invention. In this semiconductor      device,
the TAB tape 5 has small holes 12 respectively      corresponding to the
bonding pads 4 formed on the circuit formed      surface of the
semiconductor chip 2 in the insulator tape 6.      The hole 12 and the
bonding pad 4 are similar in shape, and the  10 dimension of the hole is
slightly larger than the dimension of      the corresponding portion of the
bonding pad 4. Such a small      hole 12 can be easily formed using a
carbon dioxide gas laser.            FIG. 6 is a view showing a further
embodiment of a      semiconductor device and a TAB tape for semiconductor
device  15 in accordance with the present invention. In this semiconductor
device 1, a plurality of bonding pads 4 formed on the circuit      formed
surface of the semiconductor chip 2 is classified into      a plurality of
groups, and a long hole 13 corresponding to each      of the plurality of
bonding pad groups is formed. In this case, 



20 the dimension of the hole 13 is also slightly larger than the
dimension of the corresponding portion of the bonding pad 4.            In
the semiconductor devices 1 in accordance with the     present invention
described above, the leads 7 formed on the     insulator tape 6 are
arranged so as to be in the side of the  25 circuit formed surface of the
semiconductor chip 2. However,     the leads 7 formed on the insulator tape
6 may be arranged so     as to be in the side opposite to the circuit
formed surface of                                         16         the
semiconductor chip 2, as shown in FIG. 7 as another embodiment      in
accordance with the present invention. Further, active      elements 14
such as resistors, capacitors, inductors and so on      may be mounted
together with the plurality of semiconductor chips  5  2.            FIG. 8
shows an embodiment of a method of manufacturing      a semiconductor
device in accordance with the present invention      by a continuous
process. Referring to this figure, the long TAB      tape 5 in a state of
being wound in a coil-shape is continuously  10 let out from a sending-out
unit 14, and the semiconductor ships  



2 are attached onto predetermined positions of the TAB tape 5      with an
adhering member. After that, the leads 7 formed on the      TAB tape 5 are
directly connected to the bonding pads of the      semiconductor chip 2
using the bonding tool 11, and the solder  15 balls 3 are formed one ends
of the leads 7 after the bonded      portions are resin-sealed 16. After
that, electric inspection      is performed in this state using a contact
probe, and the long      TAB tape 5 mounting the semiconductor devices is
wound in using      a winding unit 15 to be packed for shipping. Otherwise,
after  20 the electric inspection using the contact probe, the long TAB
tape 5 mounting the semiconductor devices may be cut and      separated
into unit package to be packed and shipped.            FIG. 9 shows an
embodiment of a method of manufacturing      a TAB tape 5 for a
semiconductor device used for the above-  25 mentioned semiconductor device
1 in accordance with the present      invention. The TAB tape 5 for a
semiconductor device is used      by laminating on the circuit formed
surface of the semiconductor                                         17
chip 2.            According to the manufacturing method, initially, as
shown 



in FIG. 9 (a), a tape member 20 of a three-layer structure is      prepared
by forming copper films of 18 [err]m thickness as the  5 metallic films 21
respectively on the both side surfaces of the      insulator tape 6 made of
polyimide of 25 [err]m thickness. Then,      as shown in (b), by
photo-etching the metallic film 21 formed      on one side of the tape
member 20, the insulator tape 6 at      positions corresponding to the
bonding pads 4 formed on the  10 circuit formed surface of the
semiconductor chip 2 and the land      portions 25 to be formed the solder
balls 3 is partially exposed.            After that, as shown in FIG. 9
(c), by etching the exposed      portions 23 of the insulator tape 6 using
the carbon dioxide      gas laser, the small holes 22 are formed at the
corresponding  15  positions described above in the insulator tape 6. In
this case,      the metallic film formed the position except for the
exposed      portions 23 of the insulator tape 6 are used as the mask to
the      laser. In order to obtain the accuracy of the hole, it is
preferable to used the carbon dioxide gas laser since the hole  20  22
corresponding to the bonding pad 4 is as small as approximately      100
[err]m.            Next, as shown in FIG. 9 (d), the hole 22 is filled with
an etching resist material 24. Then, as shown in FIG. 9 (e),      all the
remaining metallic film 21 formed on the one surface  25  is removed, and
the metallic film 21 formed on the other surface  



is etched. Particularly to the hole 22 corresponding to the      bonding
pad 4, the lead 7 is formed in a pattern shape so as
18         to be bridged across over the hole 22. Thus, the TAB tape 5 for
semiconductor device is completed, for the time being. Finally,      as
shown in FIG. 9 (f), in order to make bonding with the      semiconductor
chip 2 easy, a sheet-shaped adhering member 9 is  5 attached in advance at
a position where the semiconductor chip      2 is to be bonded.
FIG. 10 shows an embodiment of a method of manufacturing      a
semiconductor device in accordance with the present invention      using
the TAB tape 5 for semiconductor device manufacture as  10  described
above.  That is,  as shown in FIOG.  10  (a),  a      semiconductor chip 2
having a plurality of bonding pads 4 formed      on the circuit formed
surface and a TAB tape 5 for semiconductor      device manufactured as
described above are prepared. Next, as      shown in FIG. 10 (b), the
semiconductor chip 2 and the TAB tape  15 5 for semiconductor device are
bonded together with the      sheet-shaped adhering member 9 attached onto
the TAB tape 5 for      semiconductor device in advance. When the
semiconductor chip 



2 is bonded on the TAB tape 5, it is important that the position      of
the lead 7 formed in the hole 22 of the insulator tape 6 of  20  the TAB
tape 5 for semiconductor device is accurately positioned      to the
position of the bonding pad 4 of the semiconductor chip      2. This
positioning is performed using the CCD camera as      previously described.
Then, as shown in FIG. 10 (c), the lead 7 formed so as  25 to be bridged
across over the hole 22 of the insulator tape 6      is pushed toward the
bonding pad 4 of the semiconductor chip      2 so as to be formed in a
V-shape using the bonding tool, not
19         shown, and the both are directly bonded to each other through
the ultrasonic heat-press bonding method. Further, as shown in      FIG. 10
(d), the bonded portion is resin-sealed 16 with epoxy      resin. Then, as
shown in FIG. 10 (e), the solder ball 3 is mounted  5 on the land portion
for forming the solder ball 3 formed in the      one end of the lead 7 to
complete the semiconductor device 1.            As having been described
above, according to the      semiconductor device, the TAB tape for
semiconductor device,      the method of manufacturing the TAB tape for
semiconductor device 



10  and the method of manufacturing the semiconductor device in
accordance with the present invention, since the limitation by      the
bonding tool is small and the bonding pitch of the      semiconductor chip
can be reduced to 100 [err]m or less, the      semiconductor device of a
CSP structure can be easily  15 manufactured. Further, since the chip
shrink technique of a      technique for lowering the cost can be employed,
there is an      advantage in industrial application and in connection with
this,      there is an effect in that compatibility among packages can be
kept.  20                                        20         What is claimed
is:      1.   A semiconductor device comprising a semiconductor chip;
a TAB tape being used in any one of manners being directly      laminated
onto a circuit formed surface of said semiconductor  5 chip and being
laminated through a stress moderating elastomer      onto the circuit
formed surface of said semiconductor chip, said      TAB tape having leads
made of a metallic film formed on an  



insulator tape having flexibility; and an externally connecting      member
formed in an end of said lead of said TAB tape, wherein  10       said TAB
tape has  holes in the insulator tape, each of     the holes corresponding
to a bonding pad formed on a circuit     formed surface of said
semiconductor chip at a position     corresponding to a position of said
bonding pad; said lead being     formed so as to be bridged across over
said hole; said lead formed  15 above said hole being joined to said
bonding pad of the      semiconductor chip.        2.   A semiconductor
device according to claim 1, wherein at      least a width of said lead
formed above said hole is smaller  20 than a dimension of a portion in said
bonding pad corresponding     to the width of said lead.       3.   A
semiconductor device according to any one of claim 1     and claim 2,
wherein said hole and said bonding pad are similar  25 in shape.        4.
A semiconductor device according to claim 3, wherein a
21  



dimension of said hole is slightly larger than a dimension of      said
bonding pad.        5.    A semiconductor device according to any one of
claim 1  5 to claim 4, wherein said metallic film is made of a soft copper
film.        6.   A semiconductor device according to any one of claim 1
to claim 5, wherein said lead has a gold plated layer having  10  a
thickness of at least 0.1 [err]m on a surface of said lead.        7.   A
semiconductor device according to any one of claim 1      to claim 6,
wherein said externally connecting member is made      of a solder ball.
15      8.   A semiconductor device according to any one of claim 1      to
claim 7, which is any one of a device mounting a plurality      of
semiconductor chips and a device mounting active elements      such as
resistors, capacitors, inductors in addition to a  20  semiconductor chip.
9.   A TAB tape for semiconductor device being used in any one  



of manners being directly laminated onto a circuit formed surface      of
said semiconductor chip and being laminated through a stress  25
moderating elastomer onto the circuit formed surface of said
semiconductor chip, said TAB tape having leads made of a metallic      film
formed on an insulator tape having flexibility, which
22         comprises holes in the insulator tape, each of the holes
corresponding to a bonding pad formed on a circuit formed surface      of
said semiconductor chip at a position corresponding to a      position of
said bonding pad, said lead being formed so as to  5 be bridged across over
said hole.        10.   A TAB tape for semiconductor device according to
claim      9, wherein at least a width of said lead formed above said hole
is smaller than a dimension of a portion in said bonding pad  10
corresponding to the width of said lead.        11.  A TAB tape for
semiconductor device according to any one      of claim 9 and claim 10,
wherein said hole and said bonding pad      are similar in shape.  



15      12.   A TAB tape for semiconductor device according to claim
11, wherein a dimension of said hole is slightly larger than      a
dimension of said bonding pad.    20  13.   A TAB tape for semiconductor
device according to any one      of claim 9 to claim 12, wherein said
metallic film is made of      a soft copper film.        14.  A TAB tape
for semiconductor device according to any one  25  of claim 9 to claim 13,
wherein said lead has a gold plated layer     having a thickness of at
least 0.1 [err]m on a surface of said lead.
23         15.  A TAB tape for semiconductor device according to any one
of claim 9 to claim 14, wherein said externally connecting member      is
made of a solder ball.    5  16.   A method of manufacturing a TAB tape for
semiconductor      device being used in any one of manners being directly
laminated      onto a circuit formed surface of said semiconductor chip and



being laminated through a stress moderating elastomer onto the      circuit
formed surface of said semiconductor chip, said TAB tape  10  having leads
made of a metallic film formed on an insulator tape      having
flexibility, the method comprising the steps of:            preparing a
tape member having metallic films formed on      both surfaces of an
insulator tape having flexibility;            etching the metallic film
formed on one side of said tape  15 member to partially expose the
insulator tape at least at      positions corresponding to bonding pads
formed on the circuit      formed surface of said semiconductor chip;
laser processing the exposed portions of said insulator      tape to form
holes corresponding to the bonding pads in said  20 insulator tape at the
positions corresponding to the bonding      pads; and            etching
the metallic film formed on the other side of said      tape member to form
said lead so as to be bridged across over      said hole.  25      17.  A
method of manufacturing a TAB tape for semiconductor      device according
to claim 16, wherein at least a width of said
24  



lead formed above said hole is smaller than a dimension of a      portion
in said bonding pad corresponding to the width of said      lead.     5
18.   A method of manufacturing a TAB tape for semiconductor      device
according to any one of claim 16 and claim 17, wherein      said hole and
said bonding pad are similar in shape.        19.  A method of
manufacturing a TAB tape for semiconductor  10 device according to claim
18, wherein a dimension of said hole      is slightly larger than a
dimension of said bonding pad.        20.  A method of manufacturing a TAB
tape for semiconductor      device according to any one of claim 16 to
claim 19, wherein  15 said metallic film is made of a soft copper film.
21.  A method of manufacturing a TAB tape for semiconductor      device
according to any one of claim 16 to claim 20, wherein      said lead has a
gold plated layer having a thickness of at least  20 0. 1 [err]m on a
surface of said lead.        22.  A method of manufacturing a TAB tape for
semiconductor  



device according to any one of claim 16 to claim 21, wherein      said
externally connecting member is made of a solder ball.  25      23.  A
method of manufacturing. a semiconductor device, the      method comprising
the steps of:                                         25
preparing a semiconductor chip and a TAB tape for a      semiconductor
device being used in any one of manners being      directly laminated onto
a circuit formed surface of said      semiconductor chip and being
laminated through a stress  5 moderating elastomer onto the circuit formed
surface of said      semiconductor chip, said TAB tape having leads made of
a metallic      film formed on an insulator tape having flexibility, having
holes      formed in the insulator tape, each of the holes corresponding
to a bonding pad formed on a circuit formed surface of said  10
semiconductor chip at a position corresponding to a position      of said
bonding pad, said lead being formed so as to be bridged      across over
said hole;            positioning said bonding pads of the semiconductor
chip      to said holes of the TAB tape for semiconductor device; and 



15       pushing and jointing said lead formed above said hole onto
said bonding pad of the semiconductor chip.        24.  A method of
manufacturing a semiconductor device according      to claim 23, wherein at
least a width of said lead formed above  20 said hole is smaller than a
dimension of a portion in said bonding      pad corresponding to the width
of said lead.        25.  A method of manufacturing a semiconductor device
according      to any one of claim 23 and claim 24, wherein said hole and
said  25 bonding pad are similar in shape.        26.  A method of
manufacturing a semiconductor device according
26         to claim 25, wherein a dimension of said hole is slightly larger
than a dimension of said bonding pad.        27.  A method of manufacturing
a semiconductor device according  5 to any one of claim 23 to claim 26,
wherein said metallic film  



is made of a soft copper film.        28.  A method of manufacturing a
semiconductor device according      to any one of claim 23 to claim 27,
wherein said lead has a gold  10 plated layer having a thickness of at
least 0.1 [err]m on a surface      of said lead.        29.  Amethod of
manufacturing a semiconductor device according      to any one of claim 23
to claim 28, wherein said externally  15  connecting member is made of a
solder ball.        30.  A method of manufacturing a semiconductor device
according      to any one of claim 23 to claim 29, wherein said
semiconductor      device  is any one of a device mounting  a plurality  of
20 semiconductor chips and a device mounting active elements such      as
resistors,  capacitors,  inductors  in  addition  to  a      semiconductor
chip.    


