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(57) ABSTRACT 

A fabricating method of semiconductor devices in Which 
pads of a semiconductor chip of center-pad structure and 
bonding pads of a printed Wired board are connected elec 
trically. In an area of the printed Wired board corresponding 
to the pads of the chip an extracting line for plating is 
formed, and circuit pattern electrically connecting the 
extracting line, terminal portions for external input/output 
and bonding pads is formed. The steps of electroplating the 
terminal portions and the bonding pads While supplying 
electricity from the extracting line, and removing the area of 
the printed Wired board corresponding to the pads of the chip 
together With the extracting line to form a Window portion 
are further comprised. Afabricating method of semiconduc 
tor devices in Which to pads of a semiconductor chip of 
center-pad structure leads extending from circuit pattern of 
a printed Wired board is connected. In an area of the printed 
Wired board corresponding to the pads of the chip a plurality 
of leads are formed, conductive connection pieces for plat 
ing connecting end side of the respective leads is formed 
along a boundary line of the area, and circuit pattern 
electrically connecting terminal portions for external input/ 
output and the conductive connection pieces is formed, 
respectively. The steps of, While supplying electricity to the 
terminal portions and leads through the conductive connec 
tion pieces, electroplating these, and removing insulating 
?lm only of an area corresponding to the pads of the chip to 
form a Window together With leads are further comprised. 
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FABRICATING METHOD OF SEMICONDUCTOR 
DEVICES, FABRICATING METHOD OF PRINTED 
WIRED BOARDS, AND PRINTED WIRED BOARD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a fabricating 
method of semiconductor devices, a fabricating method of 
printed Wired boards, and a printed Wired board, all of Which 
are suitable in improving Wiring ef?ciency and in realiZing 
easy draWing of circuit pattern, and in particular relates to a 
fabricating method of semiconductor devices of chip scale 
package (CSP), a fabricating method of printed Wired boards 
being used for the CSP, and a printed Wired board being used 
for the CSP. 

[0003] 2. Description of the Related Art 

[0004] In recent years, due to the demand for semicon 
ductor packages of smaller siZe, chip scale packages (CSP) 
using a semiconductor chip in the center of Which bonding 
pads are located is attracting attention to realiZe semicon 
ductors of chip scale siZe. 

[0005] FIG. 10 is a cross section shoWing schematically 
an example of such semiconductor package of chip scale 
siZe. 

[0006] In this semiconductor device 1, on a semiconductor 
chip 3 of center-pad structure in Which, for instance, tWo 
roWs of pads 2 are disposed in the center portion thereof, a 
printed Wired board 4 of tape shape is adhered through an 
adhesive layer 5, a bonding Wire 6 is bonded by pressure 
bonding to a bonding pad of the printed Wired board 4 and 
the pad 2 of the semiconductor chip 3 to connect these 
electrically, and thereon for instance humid-resistant insu 
lating curing resin 7 such as silicone resin is potted to seal 
the bonding Wire 6. Reference numeral 8 shoWs solder balls 
that are mounted on terminals that are concurrently termi 
nals for external input/output and ?xing means of the 
semiconductor device 1. 

[0007] A printed Wired board 4 that is used for the semi 
conductor package of this semiconductor device 1 is fabri 
cated by the use of the steps shoWn in, for instance, FIG. 
11A, FIG. 11B, FIG. 11C, FIG. 11D and FIG. 11E, and is 
further supplied to the folloWing step shoWn in FIG. 11F. 

[0008] First, copper foil 9 and insulating ?lm 10 such as 
polyimide are adhered through adhesive (FIG. 11A). The 
copper foil 9 is etched out leaving only portions necessary 
as circuit pattern and pads, leads, terminals or the like, 
resulting in that Which is shoWn by reference numeral 91 in 
FIG. 11B. 

[0009] Next, except for the portion necessary of gold 
plating such as pads and terminals, resist pattern 92 is 
formed (FIG. 11C). Thereafter, by the use of electroplating, 
only on the exposed portion of the copper foil, a layer of 
gold plating 12 is formed on a under-layer of Ni (FIG. 11D). 

[0010] Next, the portion corresponding, When adhered, to 
the position of the center-pads of a semiconductor chip is 
removed by die-cutting (FIG. 11E), thereafter, as a semi 
conductor package, the steps of assembling bonding Wires 6, 
mounting solder balls 8 and others are carried out (FIG. 
11F). 
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[0011] Incidentally, in such printed Wired board 4 that is 
used in existing semiconductor package, as shoWn in FIG. 
12, sandWiching an area corresponding to adhering position 
of a semiconductor chip that is shoWn by broken lines, 
extracting lines 19 for plating are disposed to supply elec 
tricity during electroplating. The extracting lines 19 for 
plating are connected electrically to terminals 20 for external 
input/output, bonding pads 21a and circuit pattern 22. Thus, 
the extracting lines 19 Work as poWer supply lines during 
electroplating. 

[0012] Then, in the step folloWing the electroplating, a 
hatched portion shoWn in FIG. 12 corresponding to the 
center-pad position of a semiconductor chip is removed by 
the use of die cutting. Further, the printed Wired board 4, in 
a prescribed step of assembling as a semiconductor device, 
is ?nally cut along a dimension line conforming to a 
semiconductor chip. The external periphery portion is dis 
carded as Waste. 

[0013] Accordingly, in the printed Wired board for a 
conventional semiconductor package of chip scale siZe, 
since other than the area necessary as package, an area for 
extracting lines for plating is also necessary, thus a larger 
area necessary for fabrication is required. Accordingly, the 
number that is obtained With one sheet becomes small, 
causing a problem that the cost of the boards becomes 
expensive. 

[0014] Further, the extracting lines for plating are formed 
straddling both inside and outside of the area of a semicon 
ductor package. The extracting lines outside of the area, 
being unnecessary as the package, after the plating, are cut 
off. HoWever, the portion inside of the package area remains 
Within the board, thereby causing loWering of Wiring ef? 
ciency. Further, When shrinkage of semiconductor packages 
or narroW ball pitch is forWarded, there is a problem that the 
area of Wiring is squeeZed further to result in incapability of 
draWing of circuit pattern. 

[0015] That is, from terminals 20 for external input/output, 
circuit pattern 22 extending to bonding pads 21a is intrin 
sically necessary, at the same time, circuit pattern 22 extend 
ing to extracting lines 19 for plating is also necessary. 
Accordingly the amount of the circuit pattern from terminals 
20 for external input/output increases. 

[0016] The present invention Was carried out to solve such 
problems. An object of the present invention is to provide a 
fabricating method of semiconductor devices in Which on a 
functional surface of a semiconductor chip of center-pad 
structure a printed Wired board is adhered, and center-pads 
of the semiconductor chip and bonding pads of the printed 
Wired board are connected through bonding Wires. In this 
fabricating method, an area for extracting lines for plating of 
the printed Wired board can be made small and at the same 
time the number of the extracting lines for plating Within a 
packaging area can be made small, resulting in an improve 
ment of Wiring ef?ciency. Thereby, even When shrinkage of 
semiconductor packages or narroW ball pitch is forWarded, 
the degree of freedom of draWing of circuit pattern in the 
printed Wired board can be made large. 

[0017] Further, another object of the present invention is 
to provide a fabricating method of printed Wired boards 
Which are adhered to a functional surface of semiconductor 
chips of center-pad structure and the bonding pads thereof 
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are connected to the center-pads of the semiconductor chips 
through bonding Wires. In this fabricating method, an area 
for extracting lines for plating of the printed Wired boards is 
made small and at the same time the number of the extract 
ing lines for plating Within a package area is made small, 
resulting in an improvement of Wiring ef?ciency. Thereby, 
even When the shrinkage of semiconductor packages or 
narroW ball pitch is forWarded, the degree of freedom of 
draWing of circuit pattern in the printed Wired board can be 
made large. 

[0018] Further, the present invention involves a printed 
Wired board that is adhered to a functional surface of a 
semiconductor chip of center-pad structure and the bonding 
pads thereof are connected to the center-pads of the semi 
conductor chip through bonding Wires. An object of the 
present invention is to provide a printed Wired board in 
Which an area for extracting lines for plating of the printed 
Wired board is made small and at the same time the number 
of the extracting lines for plating Within a packaging area is 
made small, resulting in an improvement of Wiring ef? 
ciency. Accordingly even When the shrinkage of semicon 
ductor packages or narroW ball pitch is forWarded, the 
degree of freedom of draWing of circuit pattern in the printed 
Wired board can be made large. 

SUMMARY OF THE INVENTION 

[0019] The present invention relates to a fabricating 
method of semiconductor devices in Which on a functional 
surface of a semiconductor chip of center-pad structure a 
printed Wired board is adhered and center-pads of the 
semiconductor chip and bonding pads of the printed Wired 
board are connected through bonding Wires. Here, metallic 
foil of a laminate plate that is formed by laminating metallic 
foil and insulating ?lm is etched. Thereby, in an area 
corresponding to center-pads of the semiconductor chip 
being adhered an extracting line for plating, in an area 
corresponding to the other portion than the above of the 
semiconductor chip terminal portions for external input/ 
output and bonding pads, and straddling both the areas 
circuit pattern electrically connecting these are formed, 
respectively, to obtain a printed Wired board. The present 
invention comprises the aforementioned steps of forming a 
printed Wired board. The present invention further com 
prises the steps of implementing electroplating to the ter 
minals for external input/output and the bonding pads While 
supplying electricity from the extracting line for plating of 
the printed Wired board, removing an area of the printed 
Wired board corresponding to the center-pads of the semi 
conductor chip together With the extracting line for plating 
to form a WindoW, adhering the insulating ?lm side of the 
printed Wired board to the semiconductor chip so that the 
center-pads are exposed from the WindoW, connecting the 
bonding pads of the printed Wired board and the center-pads 
of the semiconductor chip With bonding Wires, and forming 
terminals for external input/output at the terminal portions 
for external input/output of the printed Wired board. 

[0020] Further, here, the semiconductor chip may be one 
preceding dicing operation in Which a lot of semiconductor 
chips are formed in matrix on a Wafer. 

[0021] In addition, here, the laminate plate may be one 
that is formed by laminating copper foil and polyimide 
based ?lm. As the polyimide based ?lm polyamide-imide 
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?lm can be employed, and polyester ?lm also can be 
employed. Lamination can be implemented by coating the 
?lming material on the metallic foil instead of connecting 
metallic foil and insulating ?lm With adhesive. 

[0022] In addition, here, as to the copper foil, the thickness 
thereof may be set in the range of from 10 pm to 20 pm, and 
as to the polyimide based ?lm, the thickness thereof may be 
set in the range of from 25 pm to 75 pm. 

[0023] Still further, the Width of the WindoW may be in the 
range of from 0.5 mm to 2 mm. 

[0024] Afabricating method of printed Wired boards of the 
present invention comprises the steps of forming, by carry 
ing out etching to metallic foil of a laminate plate obtained 
by laminating the metallic foil and insulating ?lm, an 
extracting line for plating in an area corresponding to 
center-pads of a semiconductor chip being adhered, terminal 
portions for external input/output and bonding pads in an 
area corresponding to the other portion than the above of the 
semiconductor chip, and circuit pattern electrically connect 
ing these While straddling both the areas, respectively, 
implementing electroplating, While supplying electricity 
from the extracting line for plating of the laminate plate, to 
the terminal portions for external input/output and the bond 
ing pads, and removing an area of the laminate plate 
corresponding to the center-pads of the semiconductor chip 
together With the extracting line for plating to form a 
WindoW portion. 

[0025] Here, the laminate plate may be one formed by 
laminating copper foil and polyimide based ?lm. As the 
polyimide based ?lm polyamide-imide ?lm can be 
employed, and polyester ?lm also can be employed. Lami 
nation can be implemented by coating the ?lming material 
on the metallic foil instead of connecting metallic foil and 
insulating ?lm With adhesive. 

[0026] In addition, here, as to the copper foil, the thickness 
thereof may be set in the range of from 10 pm to 20 pm, and 
as to the insulating ?lm, the thickness thereof may be set in 
the range of from 25 pm to 75 pm. 

[0027] Still further, the Width of the WindoW may be in the 
range of from 0.5 mm to 2 mm. 

[0028] A printed Wired board of the present invention 
comprises terminal portions for external input/output and 
bonding pads both of Which are disposed on the other area 
than that corresponding to the center-pads of a semiconduc 
tor chip being adhered, and circuit pattern connecting these 
electrically. Here, the circuit pattern that is laid out from the 
terminal potions for external input/output is only that Which 
reaches the bonding pads, and the bonding pads are ones that 
are electroplated by supplying electricity from the center 
pad side of the semiconductor chip. 

[0029] That is, the printed Wired board, being electro 
plated by supplying electricity from the side of center-pad of 
the semiconductor chip, is not formed extracting line for 
plating directing toWards the periphery thereof. 

[0030] Further, as to the electroplating layer, on a seed 
layer of Ni of the thickness of from 2 pm to 10 pm, a Au 
layer of the thickness of from 0.1 pm to 2 pm may be used. 

[0031] As to the circuit pattern, the thickness thereof may 
be set in the range of from 30 pm to 150 pm. 

[0032] Further, as the bonding Wire, Au may be employed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] FIG. 1 is a plan-vieW showing schematically a 
structure of circuit pattern of tape like printed Wired boards 
in one embodiment of the present invention. 

[0034] FIG. 2 is a plan-vieW shoWing schematically a 
state of arrangement of tape like printed Wired boards in one 
embodiment of the present invention. 

[0035] FIG. 3A, FIG. 3B, FIG. 3C, FIG. 3D, FIG. 3E 
and FIG. 3F are cross-sections shoWing fabricating pro 
cesses of tape like printed Wired boards and semiconductor 
devices in one embodiment of the present invention. 

[0036] FIG. 4 is a cross-section shoWing schematically a 
semiconductor device of one embodiment of the present 
invention. 

[0037] FIG. 5 is a plan-vieW shoWing schematically a 
structure of circuit pattern of printed Wired boards in another 
embodiment of the present invention. 

[0038] FIG. 6 is a plan-vieW shoWing a part of FIG. 5 
enlarged. 

[0039] FIG. 7A, FIG. 7B, FIG. 7C, FIG. 7D, FIG. 7E 
and FIG. 7F are cross-sections shoWing the steps of fabri 
cation of tape like printed Wired boards in still another 
embodiment of the present invention. 

[0040] FIG. 8A, FIG. 8B and FIG. 8C are cross-sections 
shoWing the steps of connection of printed Wired boards 
fabricated by the use of the fabricating steps shoWn in from 
FIG. 7A through FIG. 7F and semiconductor chips. 

[0041] FIG. 9 is a plan-vieW shoWing schematically a 
structure of circuit pattern of tape like printed Wired boards 
in still another embodiment of the present invention. 

[0042] FIG. 10 is a cross-section shoWing schematically a 
semiconductor device of CSP. 

[0043] FIG. 11A, FIG. 11B, FIG. 11C, FIG. 11D, FIG. 
11E and FIG. 11F are cross-sections shoWing the steps of 
fabrication of tape like printed Wired boards being employed 
in semiconductor devices. 

[0044] FIG. 12 is a diagram shoWing schematically a 
structure of circuit pattern of printed Wired boards in exist 
ing semiconductor devices. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0045] In the folloWing, embodiments of the present 
invention Will be explained With reference to the draWings. 

Embodiment 1 

[0046] FIG. 1, FIG. 2, FIGS. 3A, 3B, 3C, 3D, 3E and 3F, 
and FIG. 4 are diagrams shoWing a ?rst embodiment of the 
present invention. 

[0047] In a printed Wired board 4a of this embodiment, as 
shoWn in FIG. 1, in a hatched area corresponding to 
center-pads of a semiconductor chip, extracting line 19 for 
plating is disposed to supply electricity during electroplat 
ing, and to this extracting line 19 bonding pads 21a of the 
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printed Wired board 4a and terminals 20 for external input/ 
output are connected electrically through circuit pattern 22. 

[0048] The tape like printed Wired board 4a, as identical as 
the existing tape like printed Wired board, is formed by 
adhering copper foil and insulating ?lm such as polyimide 
through adhesive and by patterning the copper foil as shoWn 
in the ?gure due to photo-resist technology. 

[0049] Then, normally, as shoWn in FIG. 2, several pieces 
of the unit tape 23 that corresponds to one piece of semi 
conductor chip are arranged in parallel in Width direction (an 
example of three pieces are shoWn in the ?gure) and a lot of 
pieces of unit tape 23 are connected in length direction to 
form a series. At the same time, extracting lines 19 for 
plating formed on the position of the center-pads of semi 
conductor chips are connected electrically to each other 
through extracting mother line 24 for plating formed along 
one side of the tape, and further outside of the mother line 
sprockets 25 are formed for automatic supply. 

[0050] In the printed Wired board 4a for semiconductor 
devices of this embodiment, on the pattern shoWn in the 
?gure by carrying out electroplating by supplying electricity 
to the necessary conductive pattern through the extracting 
mother line 24 for plating, on the copper pattern a layer of 
Au/Ni plating is formed. Thereafter, the hatched portion in 
Which the extracting line 19 for plating is formed is cut out 
in WindoW. 

[0051] The above-mentioned processes Will be explained 
With reference to FIG. 3A, FIG. 3B, FIG. 3C, FIG. 3D, and 
FIG. 3E. 

[0052] First, copper foil 9 and insulating ?lm 10 such as 
polyimide are laminated (FIG. 3A). The copper foil 9 is 
etched out leaving necessary portions for circuit pattern and 
pads, terminals or the like, resulting in that Which is shoWn 
by reference numeral 91 in FIG. 3B. 

[0053] Next, except for portions that require Au plating 
such as pads or terminals, resist pattern 92 is formed (FIG. 
3C). Then, only on the exposed portions of the copper foil, 
due to electroplating, a layer of Au plating 12 is formed on 
a seed layer of Ni (FIG. 3D). 

[0054] Next, a portion corresponding to the position of the 
center-pads of the semiconductor chip upon adhering is 
die-cut to remove (FIG. 3E). 

[0055] Thereafter, on the tape like printed Wired board 4a, 
the semiconductor chip of center-pads structure is adhered 
through adhesive so that it locates Within broken lines in 
FIG. 1. The center-pads of the semiconductor chip that is 
exposed in the WindoW formed in the printed Wired board 4a 
and bonding pads 21a of the printed Wired board 4a are 
connected electrically by bonding Wires. After solder balls 
are mounted on the terminals 20 for external input/output 
(FIG. 3F), on the center-pad portion of the semiconductor 
chip, potting due to curing resin is implemented to complete 
a semiconductor device. 

[0056] This semiconductor device is schematically shoWn 
With a cross-section in FIG. 4. 

[0057] That is, in this semiconductor device 50, on a 
semiconductor chip 3 of center-pad structure in Which, for 
instance, tWo roWs of pads 2 are disposed in the center 
portion thereof, printed Wired board 4a of tape shape is 



US 2002/0189852 A1 

adhered through an adhesive layer 5, bonding Wires 6 are 
bonded by pressure to bonding pads of the printed Wired 
board 4a and the pads 2 of the semiconductor chip 3, and 
thereon humid-resistant insulating curing resin 7 such as 
silicone resin is potted to seal the bonding Wires 6. Refer 
ence numeral 8 shoWs solder balls that are mounted on the 
terminals that are concurrently input/output terminals and 
?xing means of the semiconductor device 50. 

Embodiment 2 

[0058] FIG. 5 and FIG. 6 are diagrams shoWing another 
embodiment of the present invention. 

[0059] FIG. 5 is a plan vieW of a tape like printed Wired 
board 4b that is used by adhering on a semiconductor 
forming surface of a Wafer in Which a plurality of semicon 
ductor chips are formed in matrix. One unit 31 of rectangle 
encircled by dotted lines of the ?gure corresponds to one 
semiconductor chip formed on a main surface of the Wafer. 
Chain lines shoW extracting lines 32 for plating. 

[0060] The Width of the printed Wired board 4b is naturally 
made larger than the dimension of the Wafer being adhered, 
and moreover in the longer direction, unit of the tape like 
printed Wired board shoWn in the ?gure corresponding to the 
Wafer is formed continuously With a prescribed distance 
apart. 

[0061] As shoWn in the ?gure, along the contour of the 
Wafer being adhered a circular pattern 33 made of copper 
foil to Which extracting lines 32 for plating are connected is 
formed, and on the extension of each dicing line shoWn by 
one unit 31 of rectangle, openings 34 of square shape are 
formed for position display. Reference numeral 35 shoWs 
hole for alignment. 

[0062] FIG. 6 is an enlargement of the portion A of FIG. 
5. In the area B corresponding to center-pads in each unit of 
the semiconductor chip, an extracting line 19 for plating that 
supplies electricity during electroplating is disposed, and the 
end of the extracting line 19 for plating is connected to the 
circular pattern 33 made of copper foil. 

[0063] Further, terminals 36 for external input/output of 
the printed Wired board 4b is connected electrically to the 
extracting line 19 for plating through a route of Wiring 
pattern 37 and bonding pads 38. Dummy pads 39 that does 
not require plating is not connected to the extracting line 19 
for plating. 

[0064] The tape like printed Wired board 4b, as identical as 
an existing tape like printed Wired board, is formed by 
adhering copper foil and insulating ?lm such as polyimide 
through adhesive, and by patterning as shoWn in the ?gure 
by the use of photo-resist technology. 

[0065] In the tape like printed Wired board 4b of this 
embodiment, on the pattern shoWn in the ?gure, by execut 
ing electroplating by supplying electricity to the necessary 
pattern through the extracting line 19 for plating, on the 
copper-pattern a layer of Au/Ni plating is formed. Thereaf 
ter, the areas B Where the extracting line 19 for plating is 
formed are cut out in WindoW. 

[0066] To the tape like printed Wired board 4b, in the 
folloWing manner for instance, the Wafer is adhered to form 
semiconductor devices. 
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[0067] That is, to the tape like printed Wired board 4b, 
through adhesive, the main surface of the Wafer of semi 
conductor chips of center-pad structure is adhered so that 
one unit of the semiconductor chips is located in a frame 
shoWn by the dotted lines, and the pads for each semicon 
ductor chip exposed in the WindoW formed in the printed 
Wired board 4b and the bonding pads 38 of the printed Wired 
board 4b are connected electrically through bonding Wires. 

[0068] Then, after solder balls are mounted on the termi 
nals 36 for external input/output and ?xed, potting due to 
curing resin is implemented to the Wire-bonding portion, 
folloWed by die-cutting along the dotted lines to obtain 
individual semiconductor devices. 

[0069] Incidentally, the embodiment 2 is one in Which the 
semiconductor package in the embodiment 1 is completed in 
the state of Wafer and this Wafer is divided ?nally into 
individual semiconductor packages by die-cut. The semi 
conductor package of embodiment 3 that Will be explained 
in the folloWing can be completed in the state of Wafer 
similarly and divided ?nally into individual semiconductor 
packages by die-cut. 

Embodiment 3 

[0070] FIG. 7A, FIG. 7B, FIG. 7C, FIG. 7D, FIG. 7E, 
FIG. 7F, FIG. 8A, FIG. 8B, FIG. 8C, and FIG. 9 are 
diagrams shoWing still another embodiment of the present 
invention. 

[0071] FIG. 7A, FIG. 7B, FIG. 7C, FIG. 7D, FIG. 7E, 
and FIG. 7F shoW the fabricating steps of a printed Wired 
board 4c being used in a semiconductor package. 

[0072] First, copper foil 9 and insulating ?lm 10 such as 
polyimide are adhered through adhesive (FIG. 7A). On the 
copper foil 9 photo-resist is coated. Then, With a mask from 
Which the portion necessary of gold plating such as circuit 
pattern or leads is cut off or With a mask from Which the 
portion that does not require gold plating is cut off, exposure 
and development are carried out to form resist-pattern 11 
(FIG. 7B). By the use of electroplating, only on the exposed 
portion of the copper foil, a layer of Au plating 12 is formed 
on a seed layer of Ni (FIG. 7C). 

[0073] Then, the photo-resist pattern 11 is removed, and 
on the insulating ?lm 10 holes 13 for forming external 
output pads (ball-mounted pads) and WindoWs 14 for bond 
ing are formed by irradiating laser beam (FIG. 7D). Into the 
holes 13, conductive paste 15 is ?lled to form the terminals 
for external input/output (FIG. 7E), and the exposed copper 
foil 9 of the WindoW portion 14 is removed by etching to 
form lead portions 16 (FIG. 7F). 

[0074] By undergoing the aforementioned each step, a 
printed Wired board 4c is formed. 

[0075] FIG. 8A, FIG. 8B and FIG. 8C shoW the steps of 
fabricating a semiconductor device in Which thus obtained 
printed Wired board 4c is used. 

[0076] On the gold plating layer side 12 of the printed 
Wired board 4c, leaving the lead portion 16 for bonding, a 
layer of elastomer 17 is formed by the use of screen-printing 
(FIG. 8A), and through this layer of elastomer 17 a semi 
conductor chip 18 is adhered to a corresponding position of 
the printed Wired board 4c (FIG. 8B). Then, While the tip 
end of the lead portions 16 is being cut off by the use of a 
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bonding tool 61, the tip end thereof is connected to the 
corresponding center-pad of the semiconductor chip 18 
(FIG. 8C). In addition, to the terminals for external input/ 
output, solder balls 62 is mounted (the same ?gure C) and 
in the center-pad portion, curing resin is potted (not shoWn 
in the ?gure) to form the semiconductor device. 

[0077] In the printed Wired board 4c of this embodiment, 
as shoWn in FIG. 9, in the hatched area corresponding to 
position of the center-pad of the semiconductor chip, lead 21 
is formed that connects electrically the printed Wired board 
4c and the semiconductor chip by pressure bonding the end 
of the lead to the pads of the semiconductor chip. The tip 
ends of the respective leads 21 are electrically connected by 
the use of conductive connection piece 26 for plating that is 
formed along the area shoWn by the hatched lines outside 
thereof and at the same time, the end portions thereof are 
connected electrically to an extracting mother line 27 for 
plating formed along the side. 

[0078] In the tape like printed Wired board 4c of this 
embodiment, on the pattern shoWn in FIG. 9, by supplying 
electricity to the necessary copper pattern through the 
extracting mother line 27 for plating and the conductive 
connection piece 26 for plating to execute electroplating, a 
layer of Au/Ni plating is formed on the copper pattern. 
Thereafter, the hatched portion Where the leads 21 are 
formed is removed by the use of laser beam leaving the leads 
21. 

[0079] On the tape like printed Wired board 4c thus 
obtained, as shoWn in FIG. 8A, FIG. 8B and FIG. 8C, 
through adhesive, the semiconductor chip 18 of center-pad 
structure is adhered to locate inside the broken lines, and to 
the pads of the semiconductor chip exposed in the WindoW 
formed on the printed Wired board 4c, the tip end of the leads 
21 of the printed Wired board 4c is connected by the use of 
bonding tool. Then, after solder balls are mounted on the 
terminals for external input/output to ?x, potting due to 
curing resin is implemented to the Wire-bonding portion to 
complete the semiconductor device. 

[0080] As explained in detail in the aforementioned 
respective embodiments, according to the present invention, 
by disposing extracting line for plating in the removing area 
for bonding connection, the necessary area as a printed 
Wired board can be made small. The decrease of the board 
area can reduce the cost of board. 

[0081] Further, circuit pattern connecting terminals for 
external connection and bonding pads can be shared With 
circuit pattern connecting the terminals for external connec 
tion and the extracting line for plating. Accordingly, Wiring 
ef?ciency can be improved to cope With a trend of narroWer 
pitch. 

[0082] The invention may be embodied in other speci?c 
forms Without departing from its spirit or essential charac 
teristics. The described embodiments are to be considered as 
illustrative and not restrictive. The scope of invention is, 
therefore, indicated by the appended claims rather than by 
the foregoing description. All changes Which come Within 
the meaning and the range of equivalency of the claims are 
to be embraced Within their scope. 

[0083] This invention is disclosed in Japanese Patent 
Application No. 10-268570 ?led on Sep. 22, 1998, and the 
entire disclosure thereof is incorporated herein by reference. 
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What is claimed is: 
1. A fabricating method of semiconductor devices in 

Which on a functional surface of a semiconductor chip of 
center-pad structure a printed Wired board is adhered and 
center-pads of the semiconductor chip and bonding pads of 
the printed Wired board are connected through bonding 
Wires, comprising the steps of: 

implementing etching to metallic foil of a laminate plate 
that is formed by laminating the metallic foil and 
insulating ?lm to form an extracting line for plating in 
an area corresponding to center-pads of the semicon 
ductor chip being adhered, terminal portions for exter 
nal input/output and bonding pads in an area corre 
sponding to the other portion than the above area of the 
semiconductor chip, and circuit pattern electrically 
connecting these While straddling both the areas, 
respectively, to obtain the printed Wired board; 

carrying out electroplating to the terminals for external 
input/output and the bonding pads While supplying 
electricity from the extracting line for plating of the 
printed Wired board; 

removing an area of the printed Wired board correspond 
ing to the center-pads of the semiconductor chip 
together With the extracting line for plating to form a 
WindoW; 

adhering the insulating ?lm side of the printed Wired 
board to the semiconductor chip so that the center-pads 
are exposed from the WindoW; 

connecting the bonding pads of the printed Wired board 
and the center-pads of the semiconductor chip With 
bonding Wires; and, 

forming the terminals for external input/output at the 
terminal portions for external input/output of the 
printed Wired board. 

2. The fabricating method of semiconductor devices as set 
forth in claim 1: 

Wherein the semiconductor chip is one preceding dicing 
operation in Which a lot of semiconductor chips are 
formed in matrix on a Wafer. 

3. The fabricating method of semiconductor devices as set 
forth in claim 1: 

Wherein the laminate plate is one that is formed by 
laminating copper foil and polyimide based ?lm. 

4. The fabricating method of semiconductor devices as set 
forth in claim 3: 

Wherein a thickness of the copper foil is in the range of 
from 10 pm to 20 pm, and a thickness of the polyimide 
based ?lm is in the range of from 25 pm to 75 pm. 

5. The fabricating method of semiconductor devices as set 
forth in claim 1: 

Wherein a Width of the WindoW is in the range of from 0.5 
mm to 2 mm. 

6. A fabricating method of printed Wired boards, com 
prising the steps of: 

carrying out etching to metallic foil of a laminate plate 
obtained by laminating metallic foil and insulating ?lm 
to form an extracting line for plating in an area corre 
sponding to center-pads of a semiconductor chip being 
adhered, terminal portions for external input/output and 
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bonding pads in an area corresponding to the other 
portion than the above of the semiconductor chip, and 
circuit pattern electrically connecting these While strad 
dling both the areas, respectively; 

implementing electroplating, While supplying electricity 
from the extracting line for plating of the laminate 
plate, to the terminal portions for external input/output 
and the bonding pads; and 

removing an area of the laminate plate corresponding to 
the center-pads of the semiconductor chip together With 
the extracting line for plating to form a WindoW. 

7. The fabricating method of printed Wired boards as set 
forth in claim 6: 

Wherein the laminate plate is one formed by laminating 
copper foil and polyimide based ?lm. 

8. The fabricating method of printed Wired boards as set 
forth in claim 7: 

Wherein the copper foil has a thickness of from 10 pm to 
20 pm, and the polyimide based ?lm has a thickness of 
from 25 pm to 75 pm. 
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9. The fabricating method of printed Wired boards as set 
forth in claim 6: 

Wherein the WindoW has a Width of from 0.5 mm to 2 mm. 

10. A printed Wired board, comprising: 

terminal portions for external input/output and bonding 
pads both of Which are disposed on the other area than 
that corresponding to the center-pads of a semiconduc 
tor chip being adhered; and 

circuit pattern connecting these electrically; 

Wherein the circuit pattern that is laid out from the 
terminal portions for external input/output is only that 
Which reaches the bonding pads; and 

the bonding pads are ones that are electroplated by 
supplying electricity from the center-pad side of the 
semiconductor chip. 


