
*166166* 1 *G00002* 5 D E S C R I P T I O N SEMICONDUCTOR DEVICE AND METHOD
OF MANUFACTURING THE SAME - 1 MAR 2006 Technical Field The present
invention relates to a semiconductor  device and a method of manufacturing
the same,  particularly, to a semiconductor device in which a re 10 wiring
is formed directly on one surface of a  semiconductor chip like a chip size
package (CSP) and a  method of manufacturing the same. Background Art A
conventional semiconductor device called, for  15 example, a BGA (ball grid
array) includes a device in  which a semiconductor chip made of, for
example, an LSI  is mounted in the central portion on the upper surface  of
a relay substrate (interposer) sized somewhat larger  than the
semiconductor chip, and connection terminals 20 formed of solder balls are
arranged to form a matrix on  the lower surface of the relay substrate.
FIG. 45 is a vertical cross sectional view  exemplifying the construction
of such a conventional  semiconductor device. As shown in the figure, a 25
semiconductor chip 1 includes a silicon substrate 2 and  



a plurality of bump electrodes 3 made of, for example,  copper and formed
on the lower surface of the silicon  substrate 2. A relay substrate 4 is
equipped with a - 1 MAR 2006 2 base film 5 having a planar size somewhat
larger than  the planar size of the silicon substrate 2 of the
semiconductor chip 1. A plurality of re-wirings 6  electrically connected
to the bump electrodes 3 of the 5 semiconductor chip 1 are formed on the
upper surface of  the base film 5. The re-wirings 6 includes first
connection pads 7 arranged to correspond to the bump  electrodes 3 of the
semiconductor chip 1, second  connection pads 8 arranged to form a matrix,
and 10 connecting lines 9 serving to electrically connect the  first and
second connection pads 7 and 8. Further, a  circular hole 10 is formed in
that portion of the base  film 5 which corresponds to the central portion
of the  second connection pad 8. 15 The semiconductor chip 1 is bonded to
the central  portion on the upper surface of the relay substrate 4  with an
anisotropic conductive adhesive layer 11  interposed therebetween. The
anisotropic conductive  adhesive layer 11 includes a thermosetting resin 12
and 20 a large number of conductive particles 13 contained in  the
thermosetting resin 12. In mounting the semiconductor chip 1 to the relay
substrate 4, the semiconductor chip 1 is simply  positioned first in the
central portion on the upper 



25 surface of the relay substrate 4 with the anisotropic  conductive
adhesive layer 11 interposed therebetween.  Then, a prescribed pressure is
applied to the - 1 MAR 2006 3 semiconductor chip 1 at the temperature at
which the  thermosetting resin 12 is cured so as to achieve the  bonding
between the semiconductor chip 1 and the relay  substrate 4. As a result,
the bump electrode 3 pushes 5 away the thermosetting resin 12 so as to be
electri- cally connected to the upper surface of the first  connection pad
7 with the conductive particles 13  interposed therebetween. In addition,
the lower  surface of the semiconductor chip 1 is bonded to the 10 upper
surface of the relay substrate 4 with the  thermosetting resin 12
interposed therebetween. In the next step, a resin sealing film 14 made of
an epoxy resin is formed on the entire upper surface  of the relay
substrate 4 including the semiconductor 15 chip 1, followed by allowing a
solder ball 15 to be  connected to the second connection pad 8 within and
below the circular hole 10. In this case, a plurality  of solder balls 15
are arranged to form a matrix  because the second connection pads 8 are
arranged to 20 form a matrix. It should be noted that the solder ball  15
has a diameter larger than that of the bump  electrode 3 of the
semiconductor chip 1. Therefore, in  order to avoid the mutual contact of
the solder balls  15, it is necessary for the solder balls 15 to be 



25 arranged such that the distance between the adjacent  solder balls 15 is
larger than the distance between the  adjacent bump electrodes 3. Such
being the situation, - 1 MAR 2006 4 where the number of bump electrodes 3
of the  semiconductor chip 1 is increased, it is necessary to  make the
arranging region of the bump electrodes 3  larger than the size of the
semiconductor chip 1 in 5 order to obtain the arrangement space required
for each  of the solder balls 15. Therefore, the size of the  relay
substrate 4 is made somewhat larger than the size  of the semiconductor
chip 1. It follows that the  solder balls 15 positioned in the peripheral
portion of 10 the matrix arrangement of the solder balls 15 are  arranged
in the periphery of the semiconductor chip 1.  As described above, in the
conventional semiconductor device in which the connection terminals  formed
of the solder balls 15 are also arranged in the  15 periphery of the
semiconductor chip 1, the lower surfaces of the bump electrodes 3 of the
semiconductor  chip 1 are electrically connected by the bonding method
using the relay substrate 4 having the re-wirings 6  formed thereon to the
upper surfaces of the first 20 connection electrodes 7 of the re-wirings 6
of the  relay substrate 4 with the conductive particles 13  contained in
the anisotropic conductive adhesive layer  11 interposed therebetween. The
particular  construction gives rise to the problem that it is 



25 possible for the defective connection to take place  depending on the
state of the bonding. Also, it is  necessary to mount the semiconductor
chips 1 one by one - 1 MAR 2006 5 to the relay substrate 4 so as to make
the  manufacturing process troublesome. The particular  situation also
takes place in the case of a  semiconductor device of a multi-chip module
type 5 comprising a plurality of semiconductor chips.  Particularly, in the
case of a multi-chip module type  semiconductor device, the semiconductor
device is  provided in many cases with chip parts such as a  capacitor, an
inductor and a resistor in addition to 10 the plural semiconductor chips.
What should be noted  is that the bonding process is rendered more complex
if  the shapes and thicknesses of the semiconductor chips  and the chip
parts differ from each other. Disclosure of Invention 15 An object of the
present invention is to provide a  semiconductor device comprising
connection terminals  formed in a periphery of a semiconductor chip and
permitting electrically connecting the semiconductor  chip to a re-wiring
without fail without using a relay 20 substrate and a method of
manufacturing the particular  semiconductor device. Another object of the
present invention is to  provide a method of manufacturing a semiconductor
device, which permits collectively manufacturing a  



25 plurality of semiconductor devices. According to a first aspect of the
present  invention, there is provided a semiconductor device - 1 MAR 2006 6
comprising at least one semiconductor chip having  connection pads formed
on an upper surface thereof, an  insulating film having at least one layer
formed to  cover the upper surface and a peripheral surface of the 5
semiconductor chip, and re-wirings formed on an upper  surface of the
insulating film in a manner to be  connected to the connection pads of the
semiconductor  chip, wherein at least some of the re-wirings include  pad
portions arranged in a region of the insulating 10 film, outside periphery
of the semiconductor chip.  Further, according to a second aspect of the
present invention, there is provided a method of  manufacturing a
semiconductor device comprising  providing a base plate; mounting a
plurality of 15 semiconductor chips each having a plurality of  connection
pads formed on an upper surface thereof to  the base plate, the plural
semiconductor chips being  mounted apart from each other; forming an
insulating  film on an upper surface of the base plate including 20 the
upper surfaces of the semiconductor chips such that  the insulating film
has a flat surface; forming a  plurality of pairs of re-wirings on the
insulating  film, each of the re-wirings being connected to the  connection
pad of any of the semiconductor chips and at 



25 least some of the re-wirings having pad portions  arranged in a region
of the insulating film formed in  the periphery of the semiconductor chip
connected to - 1 MAR 2006 7 the connection pad; and cutting the insulating
film  between the adjacent semiconductor chips so as to  obtain a plurality
of semiconductor devices each  comprising at least one semiconductor chip,
the 5 insulating film formed in the periphery of the  semiconductor chip,
and a re-wiring having a pad  portion arranged in the region of the
insulating film. Additional objects and advantages of the invention  will
be set forth in the description which follows, and  10 in part will be
obvious from the description, or may be learned by practice of the
invention. The objects and  advantages of the invention may be realized and
obtained by means of the instrumentalities and  combinations particularly
pointed out hereinafter. 15 Brief Description of Drawings The accompanying
drawings, which are incorporated  in and constitute a part of the
specification,  illustrate embodiments of the invention, and together  with
the general description given above and the 20 detailed description of the
embodiments given below,  serve to explain the principles of the invention.
FIG. 1 is a plan view showing in a magnified fashion a semiconductor device
according to a first  embodiment of the present invention; 



25 FIG. 2 is a cross sectional view showing in a  magnified fashion the
semiconductor device shown in  FIG. 1 along the line II-II shown in FIG. 1;
- 1 MAR 2006 8 FIG. 3 is a cross sectional view showing in a  magnified
fashion the gist portion of the initial  manufacturing step in an example
of the manufacturing  method of the semiconductor device shown in FIGS. 1 5
and 2 ; FIG. 4 is a cross sectional view showing in a  magnified fashion
the gist portion of the manufacturing  step following the manufacturing
step shown in FIG. 3; FIG. 5 is a cross sectional view showing in a 10
magnified fashion the gist portion of the manufacturing  step following the
manufacturing step shown in FIG. 4;  FIG. 6 is a cross sectional view
showing in a magnified fashion the gist portion of the manufacturing  step
following the manufacturing step shown in FIG. 5;  15 FIG. 7 is a cross
sectional view showing in a magnified fashion the gist portion of the
manufacturing  step following the manufacturing step shown in FIG. 6;  FIG.
8 is a cross sectional view showing in a magnified fashion the gist portion
of the manufacturing  20 step following the manufacturing step shown in
FIG. 7;  FIG. 9 is a cross sectional view showing in a magnified fashion
the gist portion of the manufacturing  step following the manufacturing
step shown in FIG. 8;  FIG. 10 is a cross sectional view showing in a 



25 magnified fashion the gist portion of the initial  manufacturing step
included in another manufacturing  method of the semiconductor device shown
in FIGS. 1 1 MAR 2006 9 and 2; FIG. 11 is a cross sectional view showing in
a  magnified fashion the gist portion of the manufacturing  step following
the manufacturing step shown in FIG. 10;  5 FIG. 12 is a cross sectional
view showing in a magnified fashion the gist portion of a semiconductor
device according to a second embodiment of the present  invention; FIG. 13
is a cross sectional view showing in a 10 magnified fashion the gist
portion of the semiconductor  device shown in FIG. 12; FIG. 14 is a cross
sectional view showing in a  magnified fashion the gist portion of the
manufacturing  step following the manufacturing step shown in FIG. 13; 15
FIG. 15 is a cross sectional view showing in a  magnified fashion the gist
portion of the manufacturing  step following the manufacturing step shown
in FIG. 14;  FIG. 16 is a cross sectional view showing in a magnified
fashion the gist portion of the manufacturing  20 step following the
manufacturing step shown in FIG. 15;  FIG. 17 is a cross sectional view
showing in a magnified fashion the gist portion of the manufacturing  step
following the manufacturing step shown in FIG. 16;  FIG. 18 is a cross
sectional view showing in a 



25 magnified fashion the gist portion of the manufacturing  step following
the manufacturing step shown in FIG. 17;  FIG. 19 is a cross sectional view
showing in a - 1 MAR 2006 10 magnified fashion the gist portion of a
semiconductor  device according to a third embodiment of the present
invention; FIG. 20 is a cross sectional view showing in a  5 magnified
fashion the gist portion of a semiconductor  device according to a fourth
embodiment of the present  invention; FIG. 21 is a vertical cross sectional
view showing  a semiconductor device according to a fifth embodiment  10 of
the present invention; FIG. 22 is a cross sectional view showing in a
magnified fashion the gist portion for describing the  manufacturing
process of the semiconductor device shown  in FIG. 21; 15 FIG. 23 is a
cross sectional view showing in a  magnified fashion the gist portion of a
semiconductor  device according to a sixth embodiment of the present
invention; FIG. 24 is a cross sectional view showing in a  20 magnified
fashion the gist portion of a semiconductor  device according to a seventh
embodiment of the present  invention; FIG. 25 is a cross sectional view
showing in a  magnified fashion the gist portion of a semiconductor  



25 device according to an eighth embodiment of the present  invention; FIG.
26 is a plan view showing in a magnified - 1 MAR 2006 11 fashion a
semiconductor device according to a ninth  embodiment of the present
invention; FIG. 27 is a cross sectional view showing in a  magnified
fashion the semiconductor device shown in  5 FIG. 26 along the line
XXVII-XXVII shown in FIG. 26; FIG. 28 is a cross sectional view showing in
a  magnified fashion the semiconductor device shown in  FIG. 26 along the
line XXVIII-XXVIII shown in FIG. 26; FIG. 29 is a cross sectional view
showing in a  10 magnified fashion the gist portion for describing the
initial manufacturing step in an example of the  manufacturing method of
the semiconductor device shown  in FIGS. 26, 27 and 28; FIG. 30 is a cross
sectional view showing in a 15 magnified fashion the gist portion of the
manufacturing  step following the manufacturing step shown in FIG. 29;
FIG. 31 is a cross sectional view showing in a magnified fashion the gist
portion of the manufacturing  step following the manufacturing step shown
in FIG. 30;  20 FIG. 32 is a cross sectional view showing in a magnified
fashion the gist portion of the manufacturing  step following the
manufacturing step shown in FIG. 31;  FIG. 33 is a cross sectional view
showing in a magnified fashion the gist portion of the manufacturing  



25 step following the manufacturing step shown in FIG. 32;  FIG. 34 is a
cross sectional view showing in a magnified fashion the gist portion of the
manufacturing - 1 MAR 2006 12 step following the manufacturing step shown
in FIG. 33;  FIG. 35 is a cross sectional view showing in a magnified
fashion the gist portion of the manufacturing  step following the
manufacturing step shown in FIG. 34;  5 FIG. 36 is a cross sectional view
showing in a magnified fashion the gist portion of the manufacturing  step
following the manufacturing step shown in FIG. 35;  FIG. 37 is a cross
sectional view showing in a magnified fashion the gist portion of the
manufacturing  10 step following the manufacturing step shown in FIG. 36;
FIG. 38 is a cross sectional view showing in a magnified fashion the gist
portion of the manufacturing  step following the manufacturing step shown
in FIG. 37;  FIG. 39 is a cross sectional view showing in a 15 magnified
fashion the gist portion of the manufacturing  step following the
manufacturing step shown in FIG. 38;  FIG. 40 is a cross sectional view
showing in a magnified fashion the gist portion of a semiconductor  device
according to a tenth embodiment of the present  20 invention; FIG. 41 is a
cross sectional view showing in a  magnified fashion the gist portion of a
semiconductor  device according to an eleventh embodiment of the  present
invention; 



25 FIG. 42 is a cross sectional view showing in a  magnified fashion the
gist portion of a semiconductor  device according to a twelfth embodiment
of the present 13 invention;  FIG. 43 is a cross sectional view showing in
a magnified fashion the state that a plurality of  semiconductor devices
are mounted in a laminated  5 fashion to a circuit substrate; FIG. 44 is a
cross sectional view showing in a  magnified fashion another example for
mounting a  plurality of semiconductor devices in a laminated  fashion to a
circuit substrate; and 10 FIG. 45 is a cross sectional view showing in a
magnified fashion a conventional semiconductor device.  Best Mode for
Carrying Out the Invention  (First Embodiment) FIG. 1 is a plan view
showing a semiconductor  15 device according to a first embodiment of the
present  invention, and FIG. 2 is a cross sectional view along  the line
II-II shown in FIG. 1. In this case, FIGS. 1  and 2 are not equal to each
other in the size of each  member of the semiconductor device. 20 The
semiconductor device comprises a base plate 21  having a square planar
shape and made of, for example,  a resin plate, a metal plate or glass
plate. An  adhesive layer 22 made of, for example, an adhesive, an
adhesive sheet or a double-coated adhesive tape is 25 formed on the entire
upper surface of the base plate  



21. The lower surface of a silicon substrate 24 of a  substantially square
semiconductor chip 23 sized - 1 MAR 2006 14 somewhat smaller than the base
plate 21 is mounted on  the central portion of the upper surface of the
adhesive layer 22. The semiconductor chip 23 includes a plurality of  5
connection pads 25 made of, for example, aluminum and  mounted to the upper
peripheral portion of the silicon  substrate 24, an insulating film,26 made
of an inorganic material such as silicon oxide and formed to  cover the
connection pad 25 except the central portion  10 of the connection pad 25
and to cover the entire upper  surface of the silicon substrate 24, and an
open portion 27 formed in the insulating film 26 for  exposing the central
portion of the connection pad 25  to the outside. 15 The adhesive layer 22
is made of a resin that is  generally known to the art as a die-bond
material such  as an epoxy resin or a polyimide resin and serve to  permit
the semiconductor chip 23 to be bonded to the  base plate 21 when the
semiconductor chip 23 is 20 pressurized under heating. A first insulating
film 31  made of an organic material such as polyimide or an  epoxy-based
resin is formed on the entire upper surface  of the adhesive layer 22
including the semiconductor  chip 23 such that the upper surface of the
first 25 insulating film 31 is planarized. In this case, an  



open portion 32 is formed in that portion of the first  insulating film 31
which corresponds to the open - 1 MAR 2006 15 portion 27 of the
semiconductor chip 23. Also, a first  underlying metal layer 33 is formed
to extend from the  upper surface of the connection pad 25 exposed to the
outside through the open portions 27, 32 to a 5 prescribed portion on the
upper surface of the first  insulating film 31. Further, a first re-wiring
34 is  formed on the entire upper surface of the first  underlying metal
layer 33. A second insulating film 35 made of an organic  10 material such
as polyimide or an epoxy-based resin is  formed on the entire upper surface
of the first  insulating film 31 including the first re-wiring 34  such
that the upper surface of the second insulating  film 35 is planarized. In
this case, an open portion 15 36 is formed in that portion of the first
re-wiring 34  in the second insulating film 35 which is shifted from  the
connection pad 25 or in the pad portion. Also, a  second underlying metal
layer 37 is formed to extend  from the upper surface of the first re-wiring
34 20 exposed to the outside through the open portion 36 to  reach a
prescribe portion on the upper surface of the  second insulating film 35. A
third insulating film 39 made of an organic  material such as polyimide or
an epoxy-based resin is  25 formed on the entire upper surface of the
second 



insulating film 35 including the second re-wiring 38  such that the upper
surface of the third insulating - 1 MAR 2006 16 film 39 is planarized. In
this case, an open portion  40 is formed in that portion on the second
re-wiring 38  of the third insulating film 39 which is shifted from  the
open portion 36 or in the pad portion. Also, a 5 solder ball 41 is formed
within and above the open  portion 40 so as to be electrically connected to
the  pad portion of the second re-wiring 38. As shown in  FIG. 1, a
plurality of solder balls 41 are arranged to  form a matrix. 10 It is
important for the planar size (area of the  rectangular upper surface) of
the base plate 21 to be  larger than the planar size of the semiconductor
chip  23. Where the base plate 21 is sized larger than the  semiconductor
chip 23, it is possible to make the 15 arranging region of the solder balls
41 larger than the  planar size of the semiconductor chip 23 so as to
increase the arranging pitch and the size of the solder  balls. It follows
that, even if the number of  connection pads 24 included in the
semiconductor chip 20 23 is increased, it is possible to set the arranging
pitch and size of the solder balls 41 as desired so as  to ensure the
reliability of the bonding. Under the  circumstances, at least the solder
balls 41 in the  outermost periphery among the solder balls 41 arranged 25
to form a matrix are positioned along the outer  



circumference of the region corresponding to the  semiconductor chip 23. -
1 MAR 2006 17 An example of the method of manufacturing the  semiconductor
device shown in FIGS. 1 and 2 will now be  described. In the first step as
shown in FIG. 3,  prepared is a substrate capable of including a 5
plurality of base plates 21 shown in FIG. 2, said  substrate being
hereinafter referred to as "base plate  21" for the sake of convenience. An
adhesive layer 22  made of a die-bond material is formed on the entire
upper surface of the base plate 21. In this case, the 10 adhesive layer 22
is prepared by disposing a die-bond  sheet made of a die-bond material such
as an epoxy- based resin or a polyimide-based resin on the base  plate 21
and heating the die-bond sheet so as to allow the die-bond sheet to be
bonded to the base plate 21  15 under a provisionally cured state.
Alternatively, the  base plate 21 is coated with a die-bond material by a
suitable method such as a spin coating method, a  printing method or a
transfer method, followed by  drying the resultant coating so as to form
the adhesive 20 layer 22. Under the particular state, the semi- conductor
chip 23 is disposed on the adhesive layer 22  and pressurized under heating
so as to provisionally  fix the semiconductor chip 23 to the adhesive layer
22.  Then, the adhesive layer 22 is cured so as to permit 25 the lower
surfaces of the silicon substrates 24 of the  



semiconductor chips 23 to be respectively bonded to a  plurality of
prescribed portions on the upper surface 1 MAR 2006 18 of the base plate
21. In the next step, a first insulating film 31 made  of an organic
material such as polyimide or an epoxy- based resin is formed on the entire
upper surface of 5 the adhesive layer 22 including the upper surfaces of
the plural semiconductor chips 23, as shown in FIG. 4.  It is possible to
employ a known coating method for  forming the first insulating film 31. In
this case, it  is recommendable to employ a spin coating method or a 10 die
coating method as a desirable coating method. In  the case of employing a
spin coating method, a liquid  die coating material is dripped first onto
suitable  regions on the adhesive layer 22 and/or the  semiconductor chip
23, and the base plate 21 is spun so 15 as to permit the entire surfaces of
the semiconductor  chips 23 and the insulating film 22 between the
adjacent semiconductor chips 23 to be covered with the  die coating
material. Then, the die coating material  is dried, and an open portion 32
is formed by a 20 photolithography method in that portion of the first
insulating film 31 which corresponds to an open portion  27 of the
semiconductor chip 23, thereby forming the  first insulating film 31.
Alternatively, in the case  of employing a die coating method, a slot die
capable 25 of ejecting a die coating material sucked by a pump is  



scanned so as to cover the entire surfaces of the  semiconductor chips 23
and the adhesive layer 22 1 MAR 2006 19 positioned between the adjacent
semiconductor chips 23  with the die coating material, followed by forming
the  open portion 32. Further, it is possible to employ a  screen printing
method as another desirable method for 5 forming the first insulating film
31. In the case of  employing the screen printing method, the printing is
performed in a manner to permit the open portion 32 to  be formed in a
position corresponding to the open portion 27 of each of the semiconductor
chips 23. 10 Since the particular methods described above make it  possible
to form the first insulating film 31 in a  solid form on the upper surfaces
of the semiconductor  chips 23 and on the surfaces between the adjacent
semiconductor chips 23 such that the first insulating 15 film 31 thus
formed has a flat upper surface, it is  possible to bond all semiconductor
chips 23 to the base  plate 21 without fail. In order to form the
insulating  film uniformly and in a manner to have a flat upper surface, it
is desirable for the semiconductor chip 23  20 to have a small thickness.
Particularly, it is  desirable for the semiconductor chip 23 to have a
thickness of 20 to 70 gm, though the thickness of the  semiconductor chip
23 is not particularly limited in  the present invention. Incidentally, it
is possible 25 not to form the first insulating film 31 on the upper  



surface of the semiconductor chip 23 and to form the  first insulating film
31 on only the surface positioned 1 MAR 2006 20 between the adjacent
semiconductor chips. In this  case, the adhesive layer 22 alone permits
each of the  semiconductor chips 23 to be bonded to the base plate  21,
with the result that it is possible for the bonding 5 strength between each
of the semiconductor chips 23 and  the base plate 21 to be rendered
insufficient. In the next step, a metal layer forming a  plurality of first
underlying metal layers 33, said  metal layer being hereinafter referred to
as "first 10 underlying metal layer 33 for the sake of convenience,  is
formed on the upper surface of the connection pad 25 exposed to the outside
through the open portions 27 and  32. It is possible for the first
underlying metal  layer 33 to be of a single layer structure formed of a 15
copper layer alone formed by a sputtering method, or to  be of a laminate
structure including a thin film layer  of, for example, titanium formed by
a sputtering method  and a copper layer formed by a sputtering method on
the  thin film layer of, for example, titanium. This is 20 also the case
with a second underlying metal layer 37  referred to herein later. In the
next step, a plating resist film 51 is  formed on the upper surface of the
first underlying  metal layer 33, followed by patterning the resist film 25
51. The plating resist film 51 is patterned such that  



an open portion 52 is formed in that portion of the  plating resist film 51
which corresponds to the region - 1 MAR 2006 21 for forming a first
re-wiring 34. After the patterning  step, the first re-wiring 34 is formed
on the upper  surface of the first underlying metal layer 33 within  the
open portion 52 of the plating resist film 51 by 5 means of an
electroplating of copper with the first  underlying metal layer 33 used as
a plating current  passageway. After formation of the first re-wiring 34,
the  plating resist film 51 is peeled off, followed by 10 removing the
undesired portion of the first underlying  metal layer 33 by means of
etching with the first re- wiring 34 used as a mask thereby. As a result,
the  first underlying metal layer 33 is left unremoved only  below the
first re-wiring 34, as shown in FIG. 5. 15 In the next step, a second
insulating film 35 made  of an organic material such as polyimide or an
epoxy- based resin is formed on the entire surface of the  first insulating
film 31 including the first re-wiring  34, as shown in FIG. 6. It is also
possible to employ 20 a spin coating method or a screen printing method for
forming the second insulating film 35. The upper  surface of the second
insulating film 35 is flat, and  an open portion 36 is in that portion of
the second  insulating film 35 which corresponds to the pad portion 25 of
the first re-wiring 34. Then, a metal layer forming  



a second underlying metal layer 37, said metal layer  being hereinafter
referred to as "a second underlying - 1 MAR 2006 22 metal layer 37", is
formed on the entire surface of the  second insulating film 35 including
the pad portion of  the first re-wiring 34 exposed to the outside through
the open portion 36. 5 In the next step, a plating resist film 53 is
formed on the upper surface of the second underlying  metal layer 37,
followed by patterning the plating  resist film 53. In this case, an open
portion 54 is  formed in that portion of the plating resist film 53 10
which corresponds to the region for forming a second  re-wiring 38. Then,
the second re-wiring 38 is formed  on the upper surface of the second
underlying metal  layer 37 within the open portion 54 of the plating
resist film 53 by means of an electrolytic plating of 15 copper with the
second underlying metal layer 37 used  as a plating current passageway
therethrough. After formation of the second re-wiring 38, the  plating
resist film 53 is peeled off, followed by  removing the undesired portion
of the second underlying 20 metal layer 37 by means of etching with the
second re- wiring used as a mask thereby. As a result, the second
underlying metal layer 37 is left unremoved only below  the second
re-wiring 38, as shown in FIG. 7. In the next step, a third insulating film
39 made  25 of an organic material such as polyimide or an epoxy- 



based resin is formed on the entire upper surface of  the second insulating
film 35 including the second - 1 MAR 2006 23 re-wiring 38 by a spin coating
method or a screen  printing method, as shown in FIG. 8. In this case, the
upper surface of the third insulating film 39 is flat,  and an open portion
40 is formed in that portion of the 5 third insulating film 39 which
corresponds to the pad  portion of the second re-wiring. Then, a solder
ball  41 is formed within and above the open portion 40 so as  to be
connected to the pad portion of the second re- wiring 38. 10 After
formation of the solder ball 41, a laminate  structure consisting of three
insulating films 39, 35,  31, the adhesive layer 22 and the base plate 21
is cut  in a region between the adjacent semiconductor chips 23  so as to
obtain a plurality of semiconductor devices as  15 shown in FIGS. 1 and 2.
In the semiconductor device thus manufactured, the  first underlying metal
layer 33 connected to the  connection pad 25 of the semiconductor chip 21
and the  first re-wiring 34 are formed by the sputtering method 20 and the
electroplating method. Likewise, the second  underlying metal layer 37
connected to the pad portion  of the first re-wiring 34 and the second
re-wiring 38  are formed by the sputtering method and the electroplating
method. It follows that it is possible  25 to ensure the electrical
connection between the  



connection pad 25 of the semiconductor chip 21 an the first re-wiring 34
and the electrical connection 1 MAR 2006 24 between the first re-wiring 34
and the second re- wiring 38. It should also be noted that, in the
manufacturing  method according to the first embodiment of the present  5
invention, a plurality of semiconductor chips 23 are arranged on a
prescribed plural portions on the  adhesive layer 22 formed on the base
plate 21, and the  first to third insulating films 31, 35, 39, the first
and second underlying metal layers 33, 37, the first 10 and second
re-wirings 34, 38 and the solder balls 41  are collectively formed on the
plural semiconductor  chips 23, followed by cutting the base plate 21 so as
to obtain a plurality of semiconductor devices. The  particular
manufacturing method permits simplifying the 15 manufacturing process.
Also, the manufacturing process  can be further simplified because a
plurality of  semiconductor chips 23 are transferred together with  the
base plate 21. Further, if the outer size of the  base plate 21 is made
constant, the transfer system can 20 be commonly utilized regardless of the
outer size of  the semiconductor device to be manufactured. Another example
of the method of manufacturing the  semiconductor device shown in FIGS. 1
and 2 will now be  described. In the first step, prepared is a base plate
25 structure including another base plate 55 formed of a  



transparent resin plate transparent to an ultraviolet  light or a glass
plate, and an adhesive layer 56 formed - 1 MAR 2006 25 of an adhesive sheet
that can be cured upon irradiation  with an ultraviolet light and bonded to
the entire  upper surface of the base plate 55, said adhesive sheet  being
not cured in this stage, as well as the base 5 plate 21 and the adhesive
layer 22 that are bonded to  the upper surface of the adhesive layer 56.
Then, after the manufacturing steps shown in  FIGS. 3 to 8 are applied, the
laminate structure  constructed by the three insulating films 39, 35, 31,
10 the adhesive layer 22, the base plate 21, and the  adhesive layer 56 is
cut as shown in FIG. 11. It  should be noted that the lowermost base plate
55 is not  cut in this cutting step. Then, the base plate 55 is  irradiated
with an ultraviolet light emitted from below 15 the lower surface of the
base plate 55 so as to cure  the adhesive layer 56. As a result, the
adhesivity of  the adhesive layer 56 facing the lower surface of the
partitioned base plate 21 is lowered. Therefore, the  partitioned
semiconductor devices present on the 20 adhesive layer 56 are picked up one
by one from the  lowermost base plate 55 so as to obtain a plurality of
semiconductor devices each constructed as shown in  FIGS. 1 and 2. In the
manufacturing method described above, the  25 individual semiconductor
devices present on the  



adhesive layer 56 are not separated from each other  under the state shown
in FIG. 11. Therefore, it is - 1 MAR 2006 26 possible to pick up one by one
the semiconductor  devices when the semiconductor device is mounted on a
circuit substrate (not shown) without using a tray used  exclusively for
disposing thereon the semiconductor 5 device. Also, if the adhesive layer
56 remaining on  the upper surface of the lowermost base plate 55 and
having the adhesivity lowered is peeled off the  lowermost base plate 55,
it is possible to utilize  again the lowermost base plate 55. Further, if
the 10 outer size or dimensions of the lowermost base plate 55  are set
constant, the transfer system can be commonly  utilized regardless of the
outer size of the  semiconductor device to be manufactured. Incidentally,
it is possible to use a thermosetting adhesive sheet in 15 some cases in
place of the adhesive layer 56. It is possible for the lowermost base plate
55  shown in FIG. 10 to be shaped like a tray. To be more  specific, it is
possible for the lowermost base plate  55 to have a side raised wall in the
peripheral 20 portion. In this case, a conductive metal layer is  formed on
the upper surface of the side wall. It  should be noted that, the first
re-wiring 34 or the  second re-wiring 38 may be formed by the electro-
plating, after the first underlying metal layer.33 or 25 the second
underlying metal layer 37 is electrically  



connected to the conductive metal layer formed on the  upper surface of the
side wall by an electrical  1 MAR 2006 27 conductor so as to use the
conductive metal layer and  the electrical conductor as the plating current
passageway therethrough. As described above, if the  lowermost base plate
55 is shaped like a tray, it is 5 possible to carry out an electroplating
under substan- tially the same conditions by housing the semiconductor
device in the tray-shaped lowermost base plate 33 even  if the base plates
21 have different sizes. (Second Embodiment) 10 FIG. 12 is a vertical cross
sectional view showing  a semiconductor device according to a second
embodiment  of the present invention. The semiconductor device  shown in
FIG. 12 widely differs from the semiconductor  device shown in FIG. 2 in
that, in the semiconductor 15 device shown in FIG. 12, the pad portion of
the first  re-wiring 34 is connected to the second underlying  metal layer
37 positioned below the second re-wiring 38  via a columnar electrode 61
arranged within the open  portion 36 formed in the portion of the second 20
insulating film 35 above the pad portion. An example of the method of
manufacturing the  semiconductor device shown in FIG. 12 will now be
described. In this case, the manufacturing steps up to  the step of peeling
off the plating resist film 51 25 shown in FIG. 4 are equal to those for
the first  



embodiment of the present invention described  previously. Therefore, the
subsequent manufacturing -.1 MAR 2006 28 steps will now be described in
conjunction with the  second embodiment of the present invention. After the
plating resist film 51 is peeled off  under the state shown in FIG. 4, a
plating resist film  5 62 is formed on the upper surface of the first
underlying metal layer 33 including the first re-wiring  34, followed by
patterning the plating resist film 62,  as shown in FIG. 13. In this case,
an open portion 63  is formed in that portion of the plating resist film 62
10 which corresponds to the pad portion of the first re- wiring 34. In the
next step, the columnar electrode 61 is  formed in a height of about 50 to
150 gm on the upper  surface of the first re-wiring 34 within the open 15
portion 63 of the plating resist film 62 by means of an  electroplating of
copper with the first underlying  metal layer 33 used as a plating current
passageway.  Then, the plating resist film 62 is peeled off,  followed by
removing the undesired portion of the first 20 underlying metal layer 33 by
means of etching with the  first re-wiring 34 used as a mask. As a
result,.the  first underlying metal layer 33 is left unremoved only  below
the first re-wiring 34, as shown in FIG. 14. In the next step, a second
insulating film 35 made  25 of an organic material such as polyimide or an
epoxy- 



based resin is formed on the entire surface of the  first insulating film
31 including the columnar 1 MAR 2006 29 electrode 61 and the first
re-wiring 34. The second  insulating film 35 is formed somewhat thicker
than the  height of the columnar electrode 61. It follows that,  under the
state noted above, the upper surface of the 5 columnar electrode 61 is
covered with the second  insulating film 35. Then, the upper surface of the
second insulating film 35 is polished appropriately so  as to expose the
upper surface of the columnar  electrode 61 to the outside, as shown in
FIG. 16. 10 Then, the manufacturing steps substantially equal  to those
shown in FIGS. 7 and 8 are applied so as to  form the second underlying
metal layer 37 and the  second re-wiring 38 on the upper surface of the
second  insulating film 35 including the upper surface of the 15 columnar
electrode 61, followed by forming the third  insulating film 39 on the
upper surface of the second  insulating film 35 including the second
re-wiring 38  and subsequently patterning the third insulating film  39
and, then, forming the solder ball 41 within and 20 above the open portion
40 of the third insulating film  39 so as to be connected to the pad
portion of the  second re-wiring 38, as shown in FIG. 17. Finally, a
laminate structure including the three  insulating films 39, 35, 31, the
adhesive layer 22, and  25 the base plate 21 is cut in a region between
adjacent 



semiconductor chips 23 so as to obtain a plurality of  semiconductor
devices each constructed as shown in - 1 MAR 2006 30 FIG. 12. In the
semiconductor device thus manufactured,  each of the first underlying metal
layer 33 connected  to the connection pad of the semiconductor chip 21 and
5 the first re-wiring 34 is formed by the sputtering method and the
electroplating method. The columnar  electrode 61 is also formed by the
electroplating  method on the pad portion of the first re-wiring 34.
Further, each of the second underlying metal layer 37 10 connected to the
upper surface of the columnar  electrode 61 and the second re-wiring 38 is
formed by  the sputtering method and the electroplating method. It follows
that it is possible to ensure the conductive  connection between the
connection pad 25 of the 15 semiconductor chip 21 and the first re-wiring,
the  conductive connection between the first re-wiring 34  and the columnar
electrode 61, and the conductive  connection between the columnar electrode
61 and the  second re-wiring 38. 20 It should also be noted that the
semiconductor  device according to the second embodiment of the  present
invention comprises the columnar electrode 61  having a relatively large
height of about 50 to 150 gm.  This makes it possible to ensure a
relatively large 25 space between the first re-wiring 34 and the second re-



wiring 38 so as to suppress the electrical interference  between the
re-wirings 34 and 38. What should also be 1 MAR 2006 31 noted is that,
after the semiconductor device is  mounted on a circuit substrate (not
shown) with the  solder balls 41 interposed therebetween, the columnar
electrodes 61 permit somewhat moderating the internal 5 stress derived from
the difference of the thermal  expansion coefficient between the silicon
substrate 24  and the circuit substrate. Also, when it comes to the
manufacturing method of  the semiconductor device according to the second
10 embodiment of the present invention, the adhesive layer  22 is not
formed on the entire surface of the base  plate 21, and each of the
semiconductor chips 23 is  bonded to the adhesive layer 22 formed
selectively on  the portion where the semiconductor chip 23 is to be 15
mounted. Also, the first to third insulating films 31,  35, 39, the first
and second underlying metal layers  33, 37, the first and second re-wirings
34, 38, the  columnar electrodes 61 and the solder balls 41 are
collectively formed for a plurality of semiconductor 20 chips 23, followed
by separating the base plate 21  appropriately so as to obtain collectively
a plurality  of semiconductor devices. Naturally, the particular
manufacturing method according to the second embodiment  of the present
invention permits simplifying the 25 manufacturing process of the
semiconductor device.  



It should also be noted that, since the plural  semiconductor chips 23 can
be transferred together with 1 MAR 2006 32 the base plate 21, the
manufacturing process of the  semiconductor device can be further
simplified.  Further, if the outer size of the base plate 21 is made
constant, the transfer system can be commonly utilized 5 regardless of the
outer size of the semiconductor  device to be manufactured. It is possible
to modify the manufacturing method  according to the second embodiment of
the present  invention such that prepared is a substrate structure 10
including the lowermost base plate 55 shown in FIG. 10  and an adhesive
layer 56 formed on the upper surface of  the lowermost base plate 55. In
this case, after  formation of the solder ball 41, a laminate structure
including the three insulating films 39, 35, 31, the 15 adhesive layer 22,
the base plate 21 and the adhesive 20 layer 56 is cut so as to separate the
resultant  semiconductor devices from each other, and the  individual
semiconductor devices present on the  adhesive layer 56 is picked up one by
one. (Third Embodiment) Where the adhesive layer 22 is formed on only the
lower surface of the silicon substrate 24 of the  semiconductor chip 23 and
the adhesive layer 22 is  bonded to a prescribed position on the upper
surface of 



25 the base plate 21 in the manufacturing step shown in  FIG. 3, it is
possible to obtain a semiconductor device  according to a third embodiment
of the present - 1 . MAR 2006 33 invention, which is shown in FIG. 19. For
forming the  adhesive layer 22 on the lower surface of the silicon
substrate 24 of the semiconductor chip 23, it is efficient to fix the
adhesive layer 22 to the back 5 surface of the silicon wafer having
connection pads 25  and an insulating film 26 formed thereon, followed by
dicing the silicon wafer so as to obtain the  semiconductor chip 23 having
the adhesive layer 22  formed on the back surface. Alternatively, it is 10
possible to drip a die coating material by using, for  example, a dispenser
onto those regions of the base  plate 21 on which the semiconductor chips
23 are to be  mounted, followed by mounting the semiconductor chips  23 on
the die coating material and subsequently fixing 15 the semiconductor chips
23 to the base plate 21 by the  heating under pressure. (Fourth Embodiment)
Where, in the second embodiment shown in FIG. 12,  the adhesive layer 22 is
formed on the lower surfaces  20 alone of the silicon substrates 24 of the
semiconductor chips 23 and the adhesive layers 22 are bonded to  prescribed
positions on the upper surface of the base  plate 21 as in the third
embodiment of the present  invention described above, it is possible to
obtain a 



25 semiconductor devices according to a fourth embodiment  of the present
invention, which is shown in FIG. 20.  In the semiconductor device
according to each of - 1 MAR 2006 34 the third and fourth embodiments of
the present  invention, the lower surface of the silicon substrate  24 of
the semiconductor chip 23 is bonded to the upper  surface of the base plate
21 with the adhesive layer 22 5 interposed therebetween. In addition, the
side  surface, etc. of the silicon substrate 24 is bonded to  the upper
surface of the base plate 21 with the first  insulating film 31 interposed
therebetween. It follows  that it is possible to select the material of the
first 10 insulating film 31 in view of only the bonding strength  between
the first insulating film 31 and the base plate  21, and it is unnecessary
to take the adhesivity  between the first insulating film 31 and the
adhesive  layer 22 into account. 15 (Fifth Embodiment) FIG. 21 is a
vertical cross sectional view showing  a semiconductor device according to
a fifth embodiment  of the present invention. The semiconductor device
shown in FIG. 21 differs from the semiconductor device 20 shown in FIG. 2
in that the semiconductor device shown  in FIG. 21 does not comprise the
base plate 21 and the  adhesive layer 22. In manufacturing the
semiconductor device  according to the fifth embodiment of the present 



25 invention, it is necessary for the base plate 21 to be  formed of a
transparent resin plate transparent to an  ultraviolet light or a glass
plate and for the adhesive - 1 MAR 2006 35 layer 22 to be formed of an
adhesive tape of an  ultraviolet light curing type under the state shown in
FIG. 8. Also, a laminate structure including the three  insulating layers
39, 35, 31 and the adhesive layer 22 5 is cut in the region between the
adjacent semiconductor  chips 23 and the base plate 21 is not cut, as shown
in  FIG. 22. In the next step, the base plate 21 is irradiated  with an
ultraviolet light emitted from below the lower  10 surface of the base
plate 21 so as to cure the adhesive layer 22. As a result, the adhesivity
of the adhesive  layer 22 to the silicon substrate 24 of the semi-
conductor chip 23 and to the lower surface of the first  insulating film 31
around the silicon substrate 24 is 15 lowered. It follows that it is
possible to obtain a  plurality of semiconductor devices each constructed
as  shown in FIG. 21, if the individual semiconductor  devices present on
the adhesive layer 22 are picked up  one by one. 20 The semiconductor
device thus obtained does not  include the base plate 21 and the adhesive
layer 22  and, thus, the thickness of the semiconductor device  can be
decreased. Also, the individual semiconductor  devices present on the
adhesive layer 22 are not 



25 separated from each other. Therefore, it is possible  to pick up one by
one the semiconductor devices when  the semiconductor devices are mounted
to a circuit - 1 MAR 2006 36 substrate (not shown) without using a tray
used  exclusively for disposing thereon the semiconductor  device. Also, if
the adhesive layer 22 remaining on  the upper surface of the base plate 21
and having the 5 adhesivity lowered is peeled off the base plate 21, it  is
possible to utilize again the base plate 21. (Sixth Embodiment) When it
comes to a semiconductor device comprising  the columnar electrode 61 as
shown in FIG. 12, it is 10 possible to obtain a semiconductor device that
does not  include the base plate 21 and the adhesive layer 22 as  in the
sixth embodiment of the present invention shown  in FIG. 23. (Seventh
Embodiment) 15 In the embodiment shown in FIG. 9, a laminate  structure
including the three insulating films, etc. is  cut in a region between the
two adjacent semiconductor  chips 23. However, it is also possible to cut
the laminate structure noted above in a manner to obtain a  20 large chip
including two more semiconductor chips 23 so  as to obtain a multi-chip
module type semiconductor device according to a seventh embodiment of the
present  invention shown in FIG. 24. In the seventh embodiment,  the two
semiconductor chips 23 shown in the figure are 



25 not separated from each other, and the substrate is cut  such that the
cut piece includes at least two integral  semiconductor chips 23. In each
of the semiconductor - 1 MAR 2006 37 devices, the second underlying metal
layer 37 and the  second re-wiring layer 38 positioned between the
adjacent semiconductor chips 23 are formed to  electrically connect the two
semiconductor chips 23. 5 In the seventh embodiment shown in FIG. 24, two
solder  balls 41 are formed on the second re-wiring layer 38.  However, it
is possible to use a single solder ball 41  in terms of the electrical
function. What should be  noted is that it is possible to obtain a
so-called 10 "multi-chip module", in which each of the semiconductor
devices separated from each other by cutting is allowed  to include a
plurality of semiconductor chips 23. This  is also the case with any of the
embodiments described  above. 15 (Eighth Embodiment) In the embodiment
shown in FIG. 24, the  semiconductor devices are separated from each other
such that each of the separated semiconductor devices  includes two or more
semiconductor chips 23 as a set. 20 Alternatively, it is possible for a
chip part 71  including, for example, a capacitor, an inductor, and a
resistor to be arranged on the base plate 21 in  addition to the two or
more semiconductor chips 23 in  each of the separated semiconductor device,
as in an 



25 eighth embodiment of the present invention shown in  FIG. 25. In this
case, one of the first wirings 34a  connected to the chip part 71 is
directly connected to - 1 MAR 2006 38 the first re-wiring 34 connected to
one of the  semiconductor chips 23, and the other first re-wiring  34a is
connected to the first re-wiring 34 via the  second re-wiring 38 connected
to the other 5 semiconductor chip 23. In each of the seventh embodiment
shown in FIG. 24  and the eighth embodiment shown in FIG. 25, it is
possible to form collectively the first to third  insulating films 31, 35,
39, the first and second re 10 wirings 34, 38 and the solder balls 41 even
if each of  the semiconductor chips 23 and the chip parts 71  differs from
each other in the shape and the thickness,  followed by separating the
semiconductor substrate so  as to obtain simultaneously a plurality of semi
15 conductor devices. It follows that it is possible to  simplify the
manufacturing process of the semiconductor  device. (Modifications of
Embodiments) In the semiconductor device of the present  20 invention, the
number of re-wiring layers is not  limited to two as in each of the
embodiments described  above. It is possible for the semiconductor device
of  the present invention to include a single re-wiring  layer or three or
more re-wiring layers. Where the 



25 semiconductor device includes a single re-wiring layer,  at least a part
of the pad portion of the re-wiring is  arranged on the insulating film in
the periphery of the 39 silicon substrate. On the other hand, where the
semiconductor device includes three or more re-wiring  layers, it is
advisable to arrange a columnar electrode  between the adjacent re-wiring
layers. Also, it is 5 advisable to arrange a columnar electrode on the pad
portion of the uppermost re-wiring layer regardless of  the number of
re-wiring layers, to cover the uppermost  layer except the upper surface of
the columnar electrode with an insulating film, and to form a solder  10
ball on the columnar electrode. In each of the embodiments described above,
the  bonding surface of the semiconductor device, i.e., the  surface on
which the solder balls 41 are formed, is  provided by the upper surface of
the semiconductor 15 chip. However, it is also possible for the bonding
surface of the semiconductor device to be provided by  the lower surface of
the semiconductor chip or by both  the upper surface and the lower surface
of the semiconductor chip. Some embodiments of the particular  20
semiconductor device will now be described. (Ninth Embodiment) FIGS. 26 to
28 collectively show a semiconductor  device according to a ninth
embodiment of the present  invention, wherein FIG. 26 is a plan view of
the. 25 semiconductor device, FIG. 27 is a lateral cross  



sectional view along the line XXVII-XXVII shown in  FIG. 26 showing the
state of the wiring on the back - 1 MAR 2006 40 surface of the
semiconductor device shown in FIG. 26,  and FIG. 28 is a vertical cross
sectional view along  the line XXVIII-XXVIII shown in FIG. 26 showing the
state of the wiring on the front surface of the 5 semiconductor device
shown in FIG. 26. As shown in the  figures, the semiconductor device
according to the  ninth embodiment of the present invention comprises a
semiconductor chip 23 formed of, for example, an LSI.  The semiconductor
chip 23 is constructed such that a 10 plurality of connection pads 25 are
formed in the  peripheral portion on the upper surface of, for  example, a
silicon substrate 24, an insulating film 26  made of an inorganic material
such as silicon oxide is  formed on the upper surface of the silicon
substrate 24 15 excluding the central portion of the connection pad 25,
and the central portion of the connection pad 25 is  exposed to the outside
through an open portion 27  formed in the insulating film 26. A first
insulating film 31 made of an organic  20 material such as a
polyimide-based resin, an epoxy- based resin or a PBO (benzoxazole)-based
resin is  formed on the upper surface of the semiconductor chip  23 and the
periphery thereof. The first insulating  film 31 has a flat upper surface,
and the lower surface 25 of the first insulating film 31 is flush with the
lower  



surface of the silicon substrate 24. In this case, an  open portion 32 is
formed in that portion of the first 1 MAR 2006 41 insulating film 31 which
corresponds to the open  portion 27 of the insulating film 26. Also,
through- holes 28 are formed in a plurality of prescribed  portions of the
first insulating film 31 around the  5 semiconductor chip 23. As shown in
FIGS. 26 and 28, first underlying  metal layers 33 are formed to extend
from the upper  surfaces of the connection pads 25 arranged on a pair  of
mutually facing sides of the semiconductor chip 23 10 and exposed to the
outside through the open portions  27, 32 to reach prescribed positions on
the upper  surface of the first insulating film 31. A first re- wiring 34
is formed on the upper surface of the first  underlying metal layer 33.
Also, a columnar electrode 15 61 is formed on the pad portion of the first
re-wiring  34. Further, a solder. ball 41 is formed on the upper  surface
of the columnar electrode 61. Also, as shown in FIGS. 26 and 27, a
plurality of  through-holes 28 extending from the upper surface to  20 the
lower surface of the first insulating film 31 are formed in the first
insulating film 31 formed on a pair  of mutually facing other sides of the
semiconductor  chip 23. Further, fourth underlying metal layers 133  are
formed to extend from the upper surfaces of the 25 connection pads 25
exposed to the outside through the  



open portions 27, 32 to reach the upper surface of the  first insulating
film 31 and the inner wall surface and - 1 MAR 2006 42 the bottom surface
of the through-hole 28. In this  case, the lower surface of the fourth
underlying metal  layer 133 formed in the inner bottom portion of the
through-hole 28 is flush with the lower surface of the 5 first insulating
film 31. Also, a fourth re-wiring 134  is formed on the upper surface of
the fourth underlying  metal layer 133. It should be noted that the fourth
underlying  metal layer 133 and the fourth re-wiring 134 arranged  10
within the through-hole 28 collectively form an electrode 161 performing
the function of a connection  terminal section connected to an external
circuit. It  follows that only that portion of the fourth re-wiring  134
which is positioned on the first insulating film 31 15 constitutes a wiring
portion performing the connecting  function. Further, a solder ball 141 is
formed on the  lower surface of the fourth underlying metal layer 133
formed in the inner bottom portion of the through-hole  28, i.e., on the
lower surface of the electrode 161. 20 As shown in FIGS. 27 and 28, a
second insulating  film 35 made of an organic material such as a
polyimide-based resin, an epoxy-based resin or a PBO- based resin is formed
on the upper surface of the first  insulating film 31 including the first
re-wirings 34 25 and the fourth re-wirings 134 and excluding the  



columnar electrodes 61. The second insulating film 35  is formed such that
the upper surface of the second  1 MAR 2006 43 insulating film 35 is
rendered flush with the upper  surface of the columnar electrodes 61. As
described above, in the semiconductor device  according to the ninth
embodiment of the present 5 invention, the columnar electrode 61 and the
solder  ball 41 connected to the columnar electrode.61 are  formed on the
upper side, and the electrode 161 and the  solder ball 141 connected to the
electrode 161 are  formed on the lower side. It follows that it is 10
possible to bond the solder ball 41 on one side of the  semiconductor
device to a circuit substrate or another  electronic past and to bond the
solder ball 141 on the  other side to another circuit substrate or
electronic  part. As a result, a connector required in the past is 15
rendered unnecessary so as to make the present  invention advantageous in
terms of the manufacturing  efficiency and the manufacturing cost. In
addition,  the present invention makes it possible to improve the  mounting
density. What should also be noted is that, 20 in the ninth embodiment
described above, the solder  balls 41 and 141 on the upper and lower sides
are  arranged in the outer circumferential portion of the  semiconductor
chip 23 so as to increase the pitch  between the adjacent solder balls 41
and the pitch 25 between the adjacent solder balls 141. It follows  



that, even in the case where the pitch of the  connection pads 25 of the
semiconductor chip 23 is - 1 MAR 2006 44 small, it is possible to prevent
the short-circuiting  between the connecting sections. In the ninth
embodiment described above, the solder balls 41 formed  on the upper
surface of the semiconductor device are 5 arranged to form a single row
along the outer periphery  of the semiconductor chip 23. Likewise, the
solder  balls 141 formed on the lower surface of the  semiconductor device
are arranged to form a single row  along the outer periphery of the
semiconductor chip 23. 10 However, it is also possible to arrange each of
the  solder balls 41 and the solder balls 141 to form a  plurality of rows.
Also, it is possible for each of  the solder balls 41 and the solder balls
141 formed on  the upper and lower sides of the semiconductor device 15 to
be arranged not only in the outer peripheral portion  of the semiconductor
chip 23 but also on the region  corresponding to the semiconductor chip 23.
For  example, these solder balls 41 and solder balls 141 can  be arranged
to form a matrix. 20 In the embodiment shown in FIGS. 26, 27 and 28,  the
semiconductor device comprises the solder balls 41  and the other solder
balls 141 formed on the upper and  lower sides of the semiconductor chip
23, respectively.  However, the actual bonding is performed in general for
25 a single side and, thus, it is possible for the solder  



balls arranged on the other side to obstruct the  bonding operation. In
such a case, it is advisable to 1 MAR 2006 45 form the solder balls on one
side alone and, after  completion of the bonding on said one side, to form
the  additional solder balls on the other side for  performing the
additional bonding operation. 5 An example of the method for manufacturing
the  semiconductor device according to the ninth embodiment  of the present
invention will now be described. In the  first step, prepared is a
substrate structure including  the base plate 21 formed of, for example, a
glass plate  10 transparent to an ultraviolet light, a transparent metal
plate, or a transparent resin plate and the  adhesive layer 22 formed on
the upper surface of the  base plate 21 and having the adhesive force
lowered by  the irradiation with an ultraviolet light, as shown in 15 FIG.
29. Then, the lower surfaces of silicon  substrates 24 constituting the
semiconductor chips 23  are bonded to a plurality of prescribed positions
on  the upper surface of the adhesive layer 22. Incidentally, in the
figures referred to in the 20 following description of the manufacturing
method of  the semiconductor device, the region of the central
semiconductor chip 23 corresponds to the cross section  along the line
XXVII-XXVII shown in FIG. 26, and the  regions of the semiconductor chips
23 on the both sides 25 correspond to the cross section along the line  



XXVIII-XXVIII shown in FIG. 26. In the next step, the upper surface of the
- 1 MAR 2006 46 adhesive layer 22 including the plural semiconductor  chips
23 is coated with a first insulating film 31 made  of an organic material
such as a polyimide-based resin,  an epoxy-based resin or a PBO-based resin
by, for 5 example, a spin coating method or a screen printing  method, as
shown in FIG. 30, followed by drying the  first insulating film 31 and
subsequently coating the  first insulating film 31 with a photoresist.
Further,  the first insulating film 31 is patterned together with 10 the
coated photoresist by a photolithography method, as  shown in FIG. 30. It
should be noted that the first  insulating film 31 has a flat surface and
is patterned  such that an open portion 32 is formed in that portion  of
the first insulating film 31 which corresponds to 15 the open portion 27 of
the semiconductor chip 23, and  through-holes 28 are formed in a plurality
of  prescribed portions of the first insulating film 31  around the central
semiconductor chip 23. After the  patterning of the first insulating film
31, the 20 photoresist is peeled off. In the next step, an underlying metal
layer 33  (including an underlying metal layer 133) is formed  within the
through-holes 28 and on the upper surface of  the first insulating film 31
including the upper 25 surfaces of the connection pads 25 exposed to the  



outside through the open portions 27 and 32, as shown  in FIG. 31. It is
possible for the underlying metal 47 layer 33 (including the underlying
metal layer 133) to  consist of a copper layer alone formed by a sputtering
method or to consist of a laminate structure including  a thin film layer
such as a titanium layer formed by 5 the sputtering method and a copper
layer formed on the  thin film layer by the sputtering method. In the next
step, a plating resist film 51 is  formed on the upper surface of the
underlying metal  layer 33 (including the underlying metal layer 133), 10
followed by patterning the plating resist film 51. In  this case, open
portions 52 are formed in those  portions of the plating resist film 51
which correspond  to the regions for forming re-wiring layers 34 and 134.
Then, first and fourth re-wirings 34 and 134 are formed 15 on the upper
surface of the underlying metal layer 33  (including the underlying metal
layer 133) within the  open portions 52 of the plating resist film 51 by
the  electroplating of, for example, copper with the underlying metal layer
33 (including the underlying  20 metal layer 133) used as a plating current
passageway.  By this electroplating, an electrode 161 constructed by  the
underlying metal layer 133 and the fourth re-wiring  134 is formed within
the through-hole 28. Then, the  plating resist film 51 is peeled off. 25 In
the next step, a plating resist film 62 is  formed on the upper surface of
the underlying metal  



layer 33 including the first and second re-wirings 34 - 1 MAR 2006 48 and
134, as shown in FIG. 32. In this case, an open  portion 63 is formed in
that portion of the plating  resist film 62 which corresponds to the pad
portion of  the first re-wiring 34. Then, a columnar electrode 61 5 is
formed in a height of about 100 to 150 gm on the  upper surface of the pad
portion of the first re-wiring  34 within the open portion 37 of the
plating resist  film 36 by the electroplating of, for example, copper  with
the underlying metal layer 33 (including the 10 underlying metal layer 133)
used as the plating current  passageway. After the electroplating step, the
plating  resist film 62 is peeled off. In the next step, the undesired
portion of the  underlying metal-layer 33 is removed by the etching 15 with
the first and fourth re-wirings 34 and 134 used as  a mask. In this case,
the first and fourth re-wirings  34 and 134 used as a mask are also etched
simultaneously. However, since these first and fourth  re-wirings 34 and
134 are markedly thicker than the 20 underlying metal layer 33, the first
and fourth re- wirings 34 and 134 alone are left unremoved if the  etching
treatment is stopped at the time when the  etching of the underlying metal
layer 33 is finished. It follows that the first and fourth underlying metal
25 layers 33 and 133 are left unremoved only below the  first and fourth
re-wirings 34 and 134, respectively,  



as shown in FIG. 33. The fourth underlying metal layer - 1 MAR 2006 49 133
and the fourth re-wiring 134 formed within the  through-hole 28
collectively form an electrode 161.  Concerning an example of the height of
the electrode  161, the height of the electrode 161 is basically equal 5 to
the sum of the thickness of the semiconductor chip  23 and the thickness of
the first insulating film 31  positioned on the semiconductor chip 23. The
thickness  of the semiconductor chip 23 is about 20 to 70 m, and  the
thickness of that portion of the first insulating 10 film 31 which is
positioned on the semiconductor chip  23 is about 10 gm. It follows that
the height of  electrode 161 is about 30 to 80 m, which is smaller  than
the height of the columnar electrode 61, which is  about 100 to 150 gm.
However, the relationship between 15 the height of the electrode 161 and
the height of the  columnar electrode 61 is not limited to the example
given above. In the next step, a second insulating film 35 made  of an
organic material such as a polyimide-based resin,  20 an epoxy-based resin
or a PBO-based resin is formed on  the upper surface of the first
insulating film 31 including the columnar electrodes 61 and the first and
fourth re-wirings 34, 134 by, for example, a dispenser  method, a printing
method or a transfer molding method 25 such that the thickness of the
second insulating film  35 is somewhat larger than the height of the
columnar  



electrode 61. It follows that, under the state noted - 1 MAR 2006 50 above,
the upper surface of the columnar electrode 61  is covered with the second
insulating film 35. Then,  the upper surface of the second insulating film
35 is  polished appropriately so as to expose the upper 5 surface of the
columnar electrode 61 to the outside, as  shown in FIG. 35. Further, a
solder ball 41 is formed  on the upper surface of the columnar electrode
61, as  shown in FIG. 36. The solder ball 41 can be formed by,  for
example, sucking the solder ball 41 by using a 10 sucking device so as to
dispose the solder ball 41 on  the columnar electrode 61, followed by
allowing the  solder ball 41 to reflow. It is also possible to have  the
upper surface of the columnar electrode 61 covered  with a solder layer by,
for example, a printing method, 15 followed by forming the solder ball 41
by means of the  ref lowing. In the next step, the base plate 21 is
irradiated  with an ultraviolet light emitted from below the base  plate 21
so as to lower the adhesive force of the 20 adhesive layer 22. Under this
condition, the base  plate 21 and the adhesive layer 22 are peeled off, as
shown in FIG. 37. Under this state, the lower surface  of the first
insulating film 31 and the lower surface  of the electrode 161 are flush
with the lower surface  25 of the silicon substrate 24. If an adhesive or a
foreign matter is attached to the lower surface of the  



electrode 161 in this stage, the adhesive or the - 1 MAR 2006 51 foreign
matter are removed from the lower surface of  the electrode 161 by means
of, for example, a plasma  etching. In the next step, a solder ball 141 is
formed on  5 the lower surface of the electrode 161, as shown in  FIG. 38.
Then, if a laminate structure constructed by  the first insulating film 31
and the second insulating  film 35 is cut in a region between the adjacent
semiconductor chips 23 as shown in FIG. 39, obtained 10 are a plurality of
semiconductor devices each  constructed as shown in FIGS. 26, 27 and 28.
(Tenth Embodiment) In the ninth embodiment described above, the  adhesive
layer 22 is formed on the entire upper surface  15 of the base plate 21, as
shown in FIG. 36. Alter natively, it is also possible to form the adhesive
layer 22 only on the lower surface of the silicon  substrate 24 of the
semiconductor chip 23 so as to  permit the silicon substrate 24 to be
bonded to the 20 base plate 21 as in a tenth embodiment of the present
invention, which is shown in FIG. 40. In this case,  however, if the base
plate 21 and the adhesive layer 22  are peeled off, the lower surface of
the first  insulating film 31 and the lower surface of the 25 electrode 161
are caused to protrude downward from the  lower surface of the silicon
substrate 24. Such being  



the situation, it is possible to remove appropriately - 1 MAR 2006 52 the
protruding portion by the polishing, if necessary,  in the mounting step of
the semiconductor chip to the  circuit substrate. Alternatively, it is
possible to  use, for example, a dicing tape, which is stretched out 5 so
as to be peeled from, for example, the silicon  substrate 24, in place of
the adhesive layer 22.  (Eleventh Embodiment) Also, in the ninth embodiment
described above, the  columnar electrode 61 is formed on the pad portion of
10 the first re-wiring 34, and the electrode 161 is formed below the pad
portion of the fourth re-wiring 134.  However, it is also possible to form
the columnar  electrode 61 on the pad portion of the fourth re-wiring  134
as in an eleventh embodiment of the present 15 invention, which is shown in
FIG. 41. In other words,  in the eleventh embodiment of the present
invention,  the electrode 161 and the columnar electrode 61 are  formed in
the same position in a manner to face in the  opposite directions. Also, a
solder ball 141 is formed 20 on the electrode 161, and the solder ball 41
is formed  on the columnar electrode 61. (Twelfth Embodiment) In a twelfth
embodiment of the present invention,  which is shown in FIG. 42, the solder
ball 141 is 25 formed on only one surface of the semiconductor device,
e.g., only on the electrode 161, and the solder ball 41  



as shown in FIG. 41 is not formed on the columnar '- 1 MAR 2006 53
electrode 61. In this case, it is possible to form the  solder ball 41 (not
shown) on only the columnar  electrode 61 without forming the solder ball
141 on the  lower surface of the electrode 161. 5 As a modification of the
constructions shown in  FIGS. 41 and 42, it is possible to form the
columnar  electrodes 61 as shown in FIG. 28 on only some of the  first
re-wirings 34, or to form the electrodes 161 as  shown in FIG. 27 on only
some of the fourth re-wirings 10 134 in place of forming the electrodes 161
or the  columnar electrodes 61 on all the re-wirings. FIG. 43 is a cross
sectional view exemplifying the  case where a plurality of semiconductor
devices, e.g.,  three semiconductor devices 101, 102, 103, are mounted 15
on a circuit substrate 111. In this example, a solder  ball 141 of the
first semiconductor device 101 is  bonded to a connection terminal 112 of
the circuit  substrate 111 so as to permit the first semiconductor device
101 to be bonded to the circuit substrate ill.  20 Also, a solder ball 141
of the second semiconductor  device 102 is bonded to a columnar electrode
61 of the  first semiconductor device 101 so as to permit the  second
semiconductor device 102 to be directly mounted  on the first semiconductor
device 101. Further, a 25 solder ball 141 of the third semiconductor device
103  is bonded to a columnar electrode 61 of the second  



semiconductor device 102 so as to permit the third - 1 MAR 2006 54
semiconductor device 103 to be mounted on the second  semiconductor device
102. In this case, the uppermost semiconductor device,  i.e., the third
semiconductor device 103, comprises 5 only a fourth re-wiring 134 and a
columnar electrode  161 as shown in, for example, FIG. 27 and does not
comprise a first re-wiring 34 and a columnar electrode  61. Incidentally,
where four or more semiconductor  devices are stacked one upon the other on
the circuit 10 substrate 111, it suffices to use as the third
semiconductor device 103 a semiconductor device similar  to the first
semiconductor device 101 or the second  semiconductor device 102. Also,
each of the first and second semiconductor  15 devices 101 and 102 includes
a plurality of projecting  electrodes exclusively performing the function
of a  relay terminal to the third semiconductor device 103.  To be more
specific, an electrode 261 and the columnar  electrode 61 shown on the left
side in FIG. 43 are 20 connected to each other via an underlying metal
layer  233 and a relay pad portion 234 under a floating state,  which are
not connected to any of the connection pads  25 of the semiconductor chip
23 housed in the  semiconductor device. In this case, a control signal 25
of the third semiconductor device 103 such as a select  signal or a reset
signal is supplied to the connection  



terminal 112, which is shown on the left side of - 1 MAR 2006 55 FIG. 43,
of the circuit substrate 111 connected to the  electrode 261 performing the
function of the relay  terminal. FIG. 44 shows another example of the
semiconductor  5 device. Where the connection terminal 112 of the  circuit
substrate 111 on the left side of the drawing  constitutes a GND terminal,
it is possible to form the  columnar electrode 61 on the pad portion of the
first  re-wiring 134 on the left side in each of the first and 10 second
semiconductor devices 101 and 102. In this  case, however, the third
semiconductor device 103  includes only the first re-wiring 34 and the
columnar  electrode 61 as shown in, for example, FIG. 28 and does.  not
include the fourth re-wiring 134 and the electrode 15 161. Also, the solder
ball 41 for connecting the  columnar electrode 61 of the second
semiconductor  device 102 to the columnar electrode 61 of the third
semiconductor device 103 is formed in advance on the  upper surface of the
columnar electrode 61 of the 20 second semiconductor device 102 or on the
lower surface  of the columnar electrode 61 of the third semiconductor
device 103. Further, it is advisable to form in advance the  solder ball
141 on each of the lower surface of the  25 electrode 161 and the upper
surface of the columnar electrode 61 in, for example, FIG. 44. In this
case,  



it is possible to increase slightly the height of the - I MAR 2006 56
solder ball 141 bonded to the connection terminal 112  of the circuit
substrate 111 and to decrease slightly  the height of the solder ball 141
bonded to the electrode 161 of the second semiconductor device 102  5
depending on the mounting mode of the semiconductor  device. Incidentally,
in FIGS. 26, 27 and 28, the  electrodes 161 are arranged on a pair of
mutually  facing sides of the semiconductor chip 23, and the 10 columnar
electrodes 61 are arranged on another pair of  mutually facing sides of the
semiconductor chip 23.  Alternatively, it is possible to arrange each of
the  electrodes 161 and the columnar electrodes 61 on the  adjacent sides
of the semiconductor chip 23 or on all 15 the sides of the semiconductor
chip 23. Also, in order  to render the semiconductor device oblong for
facilitating the mounting of the semiconductor device  to an electronic
device, it is possible to arrange the  electrodes 161 and the columnar
electrodes 61 on only a 20 pair of mutually facing sides of the
semiconductor chip  such that these electrodes are not arranged on the
other sides of the semiconductor chip. Further, in  order to make uniform
the load applied to each of the  projecting electrodes in the bonding step,
it is 25 possible to form a dummy electrode that is not connected to any of
the connection pads of the  



semiconductor chip housed in each semiconductor device 1 MAR 2006 57 or a
dummy electrode connected to the connection pad  commonly with the other
columnar electrodes. Still  further, in the semiconductor chip housed in
each of  the semiconductor devices, the bottom surface of the 5 electrode
161 is exposed to the outside, and the solder  ball 141 is bonded to the
exposed bottom surface of the  electrode 161. Alternatively, it is possible
to cover  the bottom surface of the semiconductor chip with an  insulating
film (sealing material) and to form through 10 holes in those regions of
the insulating film which  correspond to the electrodes 161. In this case,
it is  possible to apply plating to the wall defining the  through-hole for
the bonding of the solder ball 141, if  necessary. Accordingly, various
modifications may be 15 made without departing from the spirit or scope of
the  general inventive concept as defined by the appended  claims and their
equivalents. As described above, the present invention provides  a
semiconductor device comprising at least one 20 semiconductor chip having a
connection pad formed on  the upper surface, an insulating film of at least
a  single layer structure formed to cover one surface and  the peripheral
surface of the semiconductor chip, and a  re-wiring formed on the upper
surface of the insulating 25 film so as to be connected to the connection
pad of the  semiconductor chip. Since at least a part of the re- 



wiring has a pad portion arranged in the region of the X. 9 MAR 203-6 58
insulating film around the semiconductor chip, it is  unnecessary to employ
the bonding step required in the  prior art. As a result, the semiconductor
chip can be  connected to the re-wiring without fail so as to 5 eliminate
the occurrence of the defective connection.  Also, since the insulating
film and the re-wiring can  be collectively formed for a plurality of
semiconductor  chips or for a plurality of sets of semiconductor  chips,
the manufacturing process can be simplified. 10 Additional advantages and
modifications will  readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to  the specific
details and representative embodiments  shown and described herein.
Accordingly, various 15 modifications may be made without departing from
the  spirit or scope of the general inventive concept as  defined by the
appended claims and their equivalents. :- 1 MAR 2006 59 C L A I M S 1. A
semiconductor device comprising: at least one semiconductor chip (23)
having a  plurality of connection pads (25) formed on an upper  5 surface
thereof; an insulating film (31, 35, 39) of at least one  layer formed to
cover the upper surface and a  



peripheral surface of the semiconductor chip (23); and re-wirings (38, 134)
formed on an upper surface of  10 the insulating film (31, 35, 39) in a
manner to be  electrically connected to the connection pads (25), of  the
semiconductor chip (23); each of at least some of the re-wirings (38, 134)
including a pad portion arranged in a region of the 15 insulating film (31,
35, 39), outside the semiconductor  chip (23); and wherein the
semiconductor chip (23)  includes an insulator (26) provided with an open
portion (27) for exposing a part of each of the  connection pads (25) to
the outside and covering the 20 upper surface of the semiconductor chip
(23). 2. A semiconductor device according to claim 1,  in which there are
provided a plurality of  semiconductor chips (23) and a part of the
insulating  film (31, 35, 39) is positioned between the adjacent  25
semiconductor chips (23). 3. A semiconductor device according to claim 2,
wherein the plural semiconductor chips are equal to 1 MAR 2006 60 each
other. 4. A semiconductor device according to claim 2,  wherein the plural
semiconductor chips differ from each  other. 5 5. A semiconductor device
according to claim 1,  which comprises a chip part (71) arranged on a plane
identical to a plane on which the semiconductor chip  



(23) are arranged. 6. A semiconductor device according to claim 1, 10
wherein a lower surface of a portion of the insulating  film (31) around
the semiconductor chip (23) is  arranged on a plane identical to a lower
surface of the  semiconductor chip (23). 7. A semiconductor device
according to claim 1,  15 which further comprises a base plate (21), the
semiconductor chip (23) and a portion of the insulating  film (31) around
the semiconductor chip (23) being  arranged on the base plate (21). 8. A
semiconductor device according to claim 7,  20 which comprises an adhesive
layer (22) formed between  the semiconductor chip (23) and the base plate
(21). 9. A semiconductor device according to claim 1,  wherein the
insulating film (31, 35, 39) includes a  plurality of layers, and which
comprises a re-wiring 25 (34) for connecting the connecting pad (25) of the
semiconductor chip (23) to the re-wiring (38), which is  formed between
adjacent layers of the insulating film. - 1 MAR 2006 61 10. A semiconductor
device according to claim 9,  which comprises a columnar electrode (61)
connected to  the re-wiring (34) formed in the lowermost insulating  film
(31) is formed in at least one layer of the 5 insulating film (35) among
the plural layers of the  insulating films (31, 35, 39). 11. A
semiconductor device according to claim 9,  



wherein open portions (40) are formed in the uppermost  insulating film
(39) among the plural insulating films 10 (31, 35, 39) so as to expose to
the outside some of the  re-wirings (38) formed on the intermediate
insulating  film (35) positioned below the uppermost insulating  film (39).
12. A semiconductor device according to claim 11,  15 wherein solder balls
(41, 141) are formed on at least  some of the re-wirings (38" 134). 13. A
semiconductor device according to claim 12,  wherein a columnar electrode
(61) connecting the pad  portion of the re-wiring (34) to the solder ball
(41) 20 is formed in the intermediate insulating film (35).  14. A
semiconductor device according to claim 1,  wherein the insulating film
(31) has an upper surface  and a lower surface and is provided with a
through-hole  (28) positioned outside the semiconductor chip (23) and 25
extending from the upper surface to the lower surface  of the insulating
film (31), an electrode (161) being  formed within the through-hole (28). -
1 MAR 2006 62 15. A semiconductor device according to claim 14,  wherein
the electrode (161) is a part of the re-wiring  (134). 16. A semiconductor
device according to claim 14,  5 wherein a columnar electrode (61) is
formed on the pad  portion of the re-wiring (34). 17. A semiconductor
device according to claim 14,  



wherein the semiconductor chip (23) has a lower surface  facing the upper
surface, and the lower surface of the 10 insulating film (31) is
substantially flush with the  lower surface of the semiconductor chip (23).
18. A semiconductor device according to claim 14,  wherein the re-wiring
(134) is electrically connected  to the electrode (161), and a columnar
electrode (61) 15 is formed on the pad portion of the re-wiring (134).  19.
A semiconductor device according to claim 14,  wherein the insulating film
(31) is provided with  through-holes (28) corresponding to some of the re-
wirings (134), electrodes (161) connected to the re 20 wirings (134) are
formed in the through-holes (28), and  columnar electrodes (134) are formed
on at least some  of the remaining re-wirings (134). 20. A semiconductor
device according to claim 19,  wherein the insulating film includes an
upper layer (35)  25 covering the periphery of the columnar electrode (61)
and a lower layer formed under the upper layer (31).  21. A semiconductor
device according to claim 14,  1 MAR 2006 63 which comprises an electrode
(261) that is not  electrically connected to the connection pad (25). 22. A
semiconductor device according to claim 14,  further comprising at least
one electronic part (102, 5 103) provided with a connection terminal (161,
261) and  a connecting member (141) for electrically connecting  the
electrode (161, 261) formed within the through-hole  



(28) to the connection terminal (161, 261) of said  electronic part (102,
103). 10 23. A semiconductor device according to claim 22,  wherein said
electronic part (102, 103) comprises at  least one another semiconductor
chip (23) having a  connection pad formed on an upper surface thereof, an
insulating film (31, 35) having at least one layer 15 formed in a manner to
cover one surface and a periphery  of the another semiconductor chip (23),
a re-wiring  (34, 134) formed on an upper surface of the insulating  film
(31, 35) so as to be connected to the connection  pad (25) of the another
semiconductor chip (23), and an 20 electrode (61, 161, 261) formed on the
re-wiring (34,  134). 24. A semiconductor device according to claim 23,
wherein the electrode of the electric part (102, 103)  is a columnar
electrode (61). 25 25. A semiconductor device according to claim 23,
wherein the insulating film (31) of the electric part  (102, 103) is
provided with a through-hole (28), and 1 MAR 2006 64 the electrode (161,
261) of the electric part is formed  within the through-hole (28). 26. A
semiconductor device according to claim 25,  wherein a columnar electrode
(61) protruding in a 5 direction opposite to a protruding direction of the
electrode (161, 261) of the electric part is formed on  the electrode (161,
261). 



27. A method of manufacturing a semiconductor  device, comprising: 10
providing a base plate (21); mounting a plurality of semiconductor chips
(23)  each having a plurality of connection pads (25) formed  on an upper
surface thereof to the base plate (21), the  plural semiconductor chips
(23) being mounted apart 15 from each other; forming an insulating film
(31, 35) on an upper  surface of the base plate (21) including the upper
surfaces of the semiconductor chips (23) such that the  insulating film
(31, 35) has a flat surface; 20 forming a plurality of pairs of re-wirings
(34,  38, 134) on the insulating film (31, 35), each of the  re-wirings
(34, 38, 134) being connected to a connec- tion pad (255) of any of the
semiconductor chips (23)  and at least some of the re-wirings (34, 134)
having 25 pad portions arranged in a region of the insulating  film (31)
formed on the periphery of the semiconductor  chip (23) connected to the
connection pad (25); and - 1 MAR 2006 65 cutting the insulating film (31,
35) and  cutting the base plate (21) between the adjacent semiconductor
chips so as to obtain a plurality of  semiconductor devices each comprising
at least one  5 semiconductor chip (23), the insulating film (31) formed on
the periphery of the semiconductor chip (23),  and the re-wiring (34, 38,
134) having a pad portion  



arranged in the region of the insulating film. 28. A method of
manufacturing a semiconductor  10 device according to claim 27, wherein the
insulating  film (31, 35) and base plate are cut such that each of  the
obtained semiconductor devices comprises a  plurality of semiconductor
chips (23). 29. A method of manufacturing a semiconductor  15 device
according to claim 27, further comprising  providing another base plate
(55) for supporting the  base plate (21). 30. A method of manufacturing a
semiconductor  device according to claim 29, wherein, after that 20 portion
of the insulating film (31) which is positioned  between the adjacent
semiconductor chips (23) is cut,  the base plate (21) is cut and, then, the
base plate  (21) is peeled from said another base plate (55). 31. A method
of manufacturing a semiconductor  25 device according to claim 29, wherein
the insulating  film (31) is formed on the entire upper surface of the
base plate (21) by any of a spin coating method, a die - 1 MAR 2006 66
coating method, and a screen printing method. 32. A method of manufacturing
a semiconductor  device according to claim 31, wherein the semiconductor
chip (23) mounted on the base plate (21) is a 5 semiconductor chip (23)
having a thickness not larger  than 70 pm. 33. A method of manufacturing a
semiconductor  



device according to claim 27, further comprising  forming on the insulating
film (31, 35) an insulator 10 (39) provided with an open portion (40) for
exposing  the pad portion to the outside. 34. A method of manufacturing a
semiconductor  device according to claim 27, further comprising  forming
columnar electrodes (61) between the plural 15 sets of the re-wirings (38)
and the connection pads  (25). 35. A method of manufacturing a
semiconductor  device according to claim 34, further comprising  forming an
insulator (35) over the entire surface of 20 the insulating film (31)
including the columnar  electrodes (61), and polishing the insulator (35)
so as  to expose the upper surfaces of the columnar electrodes  (61) to the
outside. 36. A method of manufacturing a semiconductor  25 device according
to claim 27, further comprising  forming a through-hole (28) in the region
of the  insulating film (31), said through-hole (28) extending - 1 MAR 2006
67 in the thickness direction of the insulating film (31),  and forming an
electrode (161) within the through-hole  (28). 37. A method of
manufacturing a semiconductor  5 device according to claim 36, wherein the
electrode  (161) is formed simultaneously with formation of the  re-wiring
(134). 



38. A method of manufacturing a semiconductor  device according to claim
36, further comprising 10 forming a columnar electrode (61) on the pad
portion.  39. A method of manufacturing a semiconductor  device according
to claim 36, wherein the semiconductor  chip (23) is bonded so as to be
mounted on the base  plate (21). 15 40. A method of manufacturing a
semiconductor  device according to claim 27, further comprising  forming
through-holes (28) in those portions of the  insulating film (31) which
correspond to the pad  portions of at least some of the re-wirings (34,
134), 20 the through-hole (28) extending in the thickness  direction of the
insulating film (31), and forming  within the through-holes (28) electrodes
(161)  connected to the pad portions. 41. A method of manufacturing a
semiconductor  25 device according to claim 27, further comprising  forming
columnar electrodes (61) on the pad portions of  some of the remaining
re-wirings (34, 134). 


