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A semiconductor integrated circuit device in accordance 
With the present invention is provided With ?rst electrode 
pads, a ?rst insulation layer and a second insulation layer. 
The ?rst electrode pad are formed on the circuit formation 
face side of an IC chip. The ?rst insulation layer is placed on 
areas other than the upper portions of the ?rst electrode pads. 
The second insulation layer, Which is made from a photo 
sensitive material, is formed on the ?rst insulation layer With 
an opening section for allowing at least one portion of the 
?rst electrode, the Wire and at least one portion of the second 
electrode to be exposed. Here, the Wire and the second 
electrode are formed by ?lling the opening section of the 
second insulation layer With particles of a conductive mate 
rial. Thus, it is possible to provide a semiconductor inte 
grated circuit device to Which a ?ne Wire processing tech 
nique is applied While maintaining the same functions as 
conventional devices at loW costs, and a manufacturing 
method for such a device. 



Patent Application Publication Aug. 30, 2001 Sheet 1 0f 8 US 2001/0017426 A1 



Patent Application Publication Aug. 30, 2001 Sheet 2 0f 8 US 2001/0017426 A1 

FIG. 2 (a) 

2 

B u UMWHWM WMFWWU m 3 555555555 B 

F I G. 2 (b) 



Patent Application Publication Aug. 30, 2001 Sheet 3 0f 8 US 2001/0017426 A1 

FIG. 3 (a) 

[1 

f2 

3,10a 3,10a 

FIG. 3 (b) 

7 10 10a is 
~4 

K 
, 1\ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,," ,,,,, ,,\,,,,><,»s 

/7////////////////“V~2 / / 

3 

/ 1 



Patent Application Publication Aug. 30, 2001 Sheet 4 0f 8 US 2001/0017426 A1 

FIG. 4 (a) 

IL,IUIIJ,U,,L,I‘,,I , , , , , , ,r,,m ,,,,,,,,,,, u, . , , , U. 4 
mam/mm \ M 

4‘ ////////////////3§//~2 

nlrIlIYl I 1 I I I l I 1,111, ‘3M1, R v U 4 

W] ///////J/ I I 2 
3 



Patent Application Publication Aug. 30, 2001 Sheet 5 0f 8 US 2001/0017426 A1 

5 

FIG. 



Patent Application Publication Aug. 30, 2001 Sheet 6 0f 8 US 2001/0017426 A1 

FIG. 6(a) 
101 

FIG. 6 (b) 

/ 
i , 

103 106 103 

101 



Patent Application Publication Aug. 30, 2001 Sheet 7 0f 8 US 2001/0017426 Al 

F I G . 7 ( a ) 

FIG. 7 (b) 

‘llO 
///// / j 1 / l / ///‘4/ / ////// "mi 
rm,n,n,n,r,,'1,,,, 1,7 LIILIIIIIIIIJIMIUIUIU ‘ 

133/////////////// 
F I G . 7 ( c ) 

110 110 

F I G . 7 ( d ) 

106 “O 105 110 

7/109 
~104 

/L-1 O2 
103 163 

F I G . 7 ( e ) 

108 
106 107 

105 

/~102 



Patent Application Publication Aug. 30, 2001 Sheet 8 0f 8 US 2001/0017426 A1 

FIG. 8 (a) 

VA VA /// 7~112 
\\\\\\\\\\*~1 11 

FIG. 8 (b) “4 115 
114 

I Jillian/114 / 

W T rJ~112 \ \\\ \\\\\~~1 

FIG. 8 (c) 114 
K 

7/ /// 1 2 
L\\\\\\ \\\\\ q ‘1 

1 FIG. 8 (d) m 

i 

\ \'\\\\\\< 
FIG. 8 (e) 117 



US 2001/0017426 A1 

SEMICONDUCTOR INTEGRATED CIRCUIT 
DEVICE AND MANUFACTURING METHOD 

THEREOF 

FIELD OF THE INVENTION 

[0001] The present invention relates to a semiconductor 
integrated circuit device Which is assembled and installed in 
an electronic apparatus, and also concerns a manufacturing 
method of such a device. 

BACKGROUND OF THE INVENTION 

[0002] Conventionally, With respect to semiconductor 
integrated circuit devices including semiconductor inte 
grated circuit chips (hereinafter, referred to as IC chips), 
various external shapes have been proposed from the vieW 
points of functions, purposes of use and assembling prop 
erties onto printed substrates of IC chips. 

[0003] In recent years, particularly, in the ?eld of small 
siZe portable apparatuses, there has been an ever-increasing 
demand for further miniaturiZed semiconductor integrated 
circuit devices so as to satisfy the need of high-density 
assembling properties of electronic parts installed therein. 
Such miniaturiZed semiconductor integrated circuit devices 
are referred to as CSP (Chip SiZe Package or Chip Scale 
Package). With respect to externally connecting terminals of 
the CSP, solder balls, arranged in a matrix format, have been 
generally used. 

[0004] FIG. 6(a) is a plan vieW that shoWs a structural 
example of a conventional semiconductor integrated circuit. 
FIG. 6(b) is a cross-sectional vieW taken along D-D of FIG. 
6(a). This semiconductor integrated circuit device 101 is 
constituted by an IC chip 102, a plurality of ?rst electrode 
pads 103, a ?rst insulating layer 104, a plurality of Wires 
(redistribution) 105, a plurality of second electrode pads 
106, a second insulation layer 107 and a plurality of exter 
nally connecting terminals 108. 

[0005] Aplurality of electrode pads 103 are formed on the 
surface of the IC chip 2. The ?rst insulation layer 104 is 
stacked on the IC chip 102 in such a manner that at least one 
portion of each of the electrode pads 103 is exposed. The 
Wires (redistribution) 105 are placed so as to alloW the ?rst 
electrode pads 103 to be electrically connected to the 
respective second electrode pads 106. The second insulation 
layer 107 is stacked on the IC chip 102 With at least one 
portion of the second electrode pads 106 being exposed. The 
externally connecting terminals 108 are formed by solder 
balls and placed on the respective second electrode pads 
106. 

[0006] The semiconductor integrated circuit device 101 
having the above-mentioned structure, together With other 
semiconductor integrated circuit devices (CSP), has been 
proposed in featuring articles Part 1 and Part 2 (pages 42 to 
59) of “Nikkei Microdevice 1998-8 (August 1 issue)” pub 
lished by Nikkei BP Ltd. 

[0007] In accordance With this article, in the formation 
method of the portion corresponding to the Wires 105, ?rst, 
a polymer passivation ?lm (corresponding to the ?rst insu 
lation layer 104) is formed, and Wires are formed on this 
?lm. FIGS. 7(a) through 7(e) are draWings that shoW pro 
cesses in Which the portion of the above-mentioned Wires 
105 is formed by using the above-mentioned generally-used 

Aug. 30, 2001 

method. Here, in this state, the semiconductor integrated 
circuit devices 101 are formed on a Wafer, and have not been 
divided into individual semiconductor integrated circuits. 

[0008] First, a Wiring base metal 109, Which forms a base 
layer of the Wires 105, is formed on the entire surface (the 
entire surface of the IC chip 102) of a Wafer by sputtering 
(see FIG. 7(a)). Next, photoresist 110 is applied onto this 
layer (see FIG. 7(b)), and this is subjected to exposure and 
development so that the photoresist 110 placed on the 
formation area of the Wiring 105 is removed (see FIG. 7(c)). 
Moreover, Wires 105 are formed on portions from Which the 
photoresist 110 has been removed, by plating, etc. (see FIG. 

After formation of the Wires 105, all the photoresist 
110 is removed, the Wiring base metal 109 located betWeen 
the Wires 105 is etched by chemical, etc., and the second 
insulation layer 107 and the externally connecting terminal 
108 are then formed (see FIG. 7(c)). Through these pro 
cesses, the respective Wires 105 are formed as an electrically 
isolated pattern. 

[0009] Moreover, in addition to the above-mentioned for 
mation method, another method has been proposed in Which 
conductive paste is simply printed by using a mask formed 
by etching a steel plate or a meshed screen mask so as to 
form Wires. 

[0010] HoWever, in the above-mentioned method, in an 
attempt to form Wires (redistribution) 105 inside the con 
ventional semiconductor circuit device by using a method 
having the same basic principle as a technique referred to as 
a photolithography method for forming ?ne circuits of an IC 
chip, the folloWing seven processes are required. 

[0011] (1) Process for forming the Wiring base metal 
by sputtering 

[0012] (2) Application of photoresist 
[0013] (3) Process for exposing the photoresist 
[0014] (4) Process for developing the photoresist 

[0015] (5) Process for plating Wiring (redistribution) 
material 

[0016] (6) Process for removing the photoresist 
[0017] (7) Process for etching the Wiring (redistribu 

tion) base metal 
[0018] In the above-mentioned conventional method, the 
above-mentioned many (seven) processes are required 
because of the structure in Which the Wires 105 are distrib 
uted on the insulation layer 104. Each of these processes 
requires an exclusively-used device; therefore, if there is any 
process that can be omitted from the above-mentioned seven 
processes or if there is another process that can replace any 
of the processes so as to reduce the production cost, Without 
causing degradation in the functions of the Wires 105, the 
above-mentioned seven processes Will cause extra costs that 
Would be reduced by such a process to be omitted or to be 
replaced With. 

[0019] On the other hand, in the case When the Wires 105 
are formed by simply printing conductive paste by using a 
mask formed by etching a steel plate or a meshed screen 
mask, the folloWing problems arise. 

[0020] (1) Aproblem in Which after removing the mask, 
the conductive paste tends to spread in the horiZontal 
direction. 
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[0021] (2) A problem in Which, taking into consideration 
the present mask processing technique (With respect to 
masks formed by etching steel plates, meshed screen masks, 
etc.), it is difficult to form Wires not more than 50 pm in a 
stable manner (Without contact betWeen the adjacent Wires, 
Without discontinuity in the Wires). 

[0022] In the semiconductor integrated circuit device 101, 
a plurality of the Wires 105 are arranged so as to pass 
betWeen the externally connecting terminals 108; therefore, 
it is not possible to narroW the distance betWeen the exter 
nally connecting terminals 108 Without the ?ne processing. 
Consequently, in the case When such a method is used, it is 
inevitable to design the semiconductor integrated circuit 
device 101 to have a large siZe. 

[0023] Japanese Laid-Open Patent Application No. 
264932/1996 “Tokukaihei 8-264932 (published on Oct. 11, 
1996)” has disclosed a formation method of solder bumps in 
Which, at the time of forming solder bumps, solder is not 
transferred so that it is possible to prevent degradation in 
forming the solder balls (see FIGS. 8(a) through 8(6)). 

[0024] In other Words, in accordance With the method 
disclosed in the above-mentioned patent publication, prior to 
the printing process, a spacers 112 is placed on a printed 
Wiring board 111, and then af?xed thereon (see FIG. 8(a)) 
Further, the metal mask 113 is ?tted to spacer 112 (see FIG. 
8(b)). Then, paste 114 is put on the metal mask 113, and the 
solder paste 114 is ?lled in opening sections 116, and printed 
therein (see FIG. 8(b)), by using a normal screen printing 
method While a stage 115 being shifted from right to left as 
shoWn by arroW P (see FIG. 8(b)). Next, the metal mask 113 
is removed from the spacer 112, and heated by using a re?oW 
device (see FIG. 8(c)). Then, the solder paste 114 is alloWed 
to form a spherical shape through surface tension (see FIG. 

In this state, this is cooled and the spacer 112 is 
removed from the printed Wiring board 111 so that solder 
bumps 117 are formed on the printed Wiring board 111. 

[0025] The application of the above-mentioned method 
makes it possible to prevent solid components in ?ux in the 
solder paste from contacting during the re?oW process, 
thereby reducing the area of Wiring pads. Therefore, even 
When much solder paste is used, it is possible to prevent 
degradation in the formation of the solder bumps due to 
transfer of paste. 

[0026] HoWever, the technique, disclosed by the above 
mentioned Patent Publication, is exclusively used for the 
formation of solder bumps, and if this Was applied to the 
formation of Wires (redistribution), a spacer having a thick 
ness of not more than 10 pm Would be required. As in the 
case of the above-mentioned problem (2), it is extremely 
dif?cult to form such a thin spacer. Therefore, since the 
technique of the above-mentioned Patent Publication is 
related to a formation method of solder balls, it Would raise 
various problems to apply this method, as it is, as the 
formation of Wires. 

SUMMARY OF THE INVENTION 

[0027] An objective of the present invention is to provide 
a semiconductor integrated circuit device to Which a ?ne 
Wire processing technique is applied While maintaining the 
same functions as conventional devices at loW costs, and a 
manufacturing method for such a device. 
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[0028] In order to achieve the above-mentioned objective, 
the semiconductor integrated circuit device of the present 
invention is provided With: a semiconductor integrated cir 
cuit chip; a ?rst electrode formed on the circuit formation 
face side of the semiconductor integrated circuit chip; a ?rst 
insulation layer Which is stacked on the circuit formation 
face of the semiconductor integrated circuit chip so as to 
alloW at least one portion on the ?rst electrode to be exposed 
through an opening section; a second electrode used for 
external connection; a Wire placed on the ?rst insulation 
layer With one end being connected to the ?rst electrode 
through the opening section of the ?rst insulation layer and 
the other end being connected to the electrode, and a second 
insulation layer Which is made from a material having a 
photosensitive property, and placed on the ?rst insulation 
layer, With an opening section for alloWing at least one 
portion of the ?rst electrode, the Wire and at least one portion 
of the second electrode to be exposed, and is characteriZed 
in that the Wire and the second electrode are formed by 
?lling the opening section of the second insulation layer 
With particles of a conductive material. 

[0029] With the above-mentioned arrangement, the sec 
ond insulation layer has the opening section through Which 
the particles of the conductive material are ?lled at the time 
of formation of the Wire and the second electrode, thereby 
serving as a mask at the time of the formation of the Wire and 
the second electrode. The second insulation layer, Which 
functions as a mask in this manner, serves as an insulation 

?lm for preventing the adjacent Wires from contacting each 
other, after completion of the device; therefore, different 
from a mask used in a generally-used printing method, it is 
not necessary to remove the second insulation ?lm is even 
after the ?lling process of the conductive particles. More 
over, since the second insulation layer is made from the 
material having a photosensitive property, it is alloWed to 
function as photoresist at the time When, for example, a 
pattern is formed through a photolithography technique. 
Therefore, in the case When the pattern of the second 
insulation layer is formed by using the photolithography 
technique, it is possible to omit the process for providing 
photoresist in a separated manner. 

[0030] In contrast, as shoWn as the conventional technique 
in the present speci?cation, in the case of the semiconductor 
integrated circuit device in Which the base layer Wiring 
metal is formed by using the photolithography technique, 
and the Wire and the second electrode are then formed 
through the plating process, many formation processes for 
the Wire and the second electrode are required. 

[0031] Moreover, as described above, in the present inven 
tion, it is not necessary to remove the second insulation layer 
after the particles of the conductive material have been 
?lled. Therefore, different from the semiconductor inte 
grated circuit device shoWn as the conventional technique in 
the speci?cation, Which is formed by using a method for 
simply applying conductive paste through a printing 
method, the arrangement of the present invention is free 
from a problem in Which the conductive paste spreads in the 
horiZontal direction after the mask has been removed. More 
over, the pattern of the second insulation layer, Which 
functions as a mask in the present invention, is formed by 
using, for example, a photolithography technique that enable 
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?ne processing. Therefore, it is possible to obtain ?ner Wires 
as compared With the device formed by using the conven 
tional method. 

[0032] As described above, the arrangement of the present 
invention makes it possible to provide a small-siZe semi 
conductor integrated circuit device Which has ?ne Wires and 
also provides the same functions as conventional devices at 
loW costs. 

[0033] Moreover, in order to achieve the above-mentioned 
objective, a manufacturing method of a semiconductor inte 
grated circuit device in accordance With the present inven 
tion comprises: a ?rst step of forming a ?rst insulation layer 
Which is formed on the circuit formation face of the semi 
conductor integrated circuit chip With an opening section 
through Which at least one portion on the ?rst electrode is 
exposed; a second step of forming an insulation ?lm having 
a photosensitive property on the ?rst insulation layer; a third 
step of forming a second insulation layer, With an opening 
section for alloWing at least one portion of the ?rst electrode, 
the Wire connected to the ?rst electrode and a formation area 
of the second electrode to be eXposed, by exposing and 
developing the insulation ?lm; and a fourth step of forming 
the Wire and the second electrode by ?lling the opening 
section formed in the second insulation layer With particles 
of a conductive material. 

[0034] In accordance With the above-mentioned method, 
since the material of the second insulation layer has a 
photosensitive property, the second insulation layer itself is 
alloWed to function as photoresist. Therefore, upon pattern 
ing the second insulation layer by using a photolithography 
technique, it is possible to omit the process for providing 
photoresist in a separate manner. Consequently, the second 
electrode and the Wire are formed through the folloWing four 
processes: (1) a process for forming an insulation ?lm used 
for the second insulation layer; (2) a process for eXposing the 
insulation ?lm; (3) a process for developing the insulation 
?lm; and (4) a process for ?lling a conductive material used 
for forming the second electrode and the Wire. 

[0035] In this manner, as compared With the semiconduc 
tor integrated circuit device in Which the base layer Wiring 
metal is formed by using the photolithography technique, 
and the Wire portion is then formed through the plating 
process, as shoWn as the conventional technique in the 
present speci?cation, it is possible to reduce the number of 
processes for forming the Wire portion. Therefore, it 
becomes possible to manufacture a small-siZe semiconduc 
tor integrated circuit device at loW costs. 

[0036] Moreover, in the above-mentioned method, prior to 
forming the second electrode and the Wire, the second 
insulation layer is preliminarily formed on the areas of the 
second electrode pad and the Wire as Well as on the area on 
the ?rst electrode pad eXcept for at least one portion. The 
second insulation layer functions as a mask at the time When 
the conductive material is ?lled. HoWever, different from a 
mask used in a conventional printing method, since the 
second insulation layer is alloWed to function as an insulat 
ing ?lm for preventing contact betWeen the adjacent Wires 
after completion of the device, it is not necessary to remove 
it. Therefore, different from the semiconductor integrated 
circuit device shoWn as the conventional technique in the 
speci?cation, Which is formed by using a method for simply 
applying conductive paste through a printing method, the 
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arrangement of the present invention is free from a problem 
in Which the conductive paste spreads in the horiZontal 
direction after the mask has been removed. Moreover, the 
pattern of the second insulation layer, Which functions as a 
mask in the present invention, is formed by using a photo 
lithography technique that enable ?ne processing. Conse 
quently, it is possible to obtain ?ner Wires as compared With 
the device formed by using the conventional method. 

[0037] As described above, the application of the method 
of the present invention makes it possible to manufacture a 
small-siZe semiconductor integrated circuit device to Which 
a ?ne Wire processing technique is applied While maintain 
ing the same functions as conventional devices at loW costs. 

[0038] For a fuller understanding of the nature and advan 
tages of the invention, reference should be made to the 
ensuing detailed description taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0039] FIG. 1(a) is a plan vieW that shoWs a construction 
of a semiconductor integrated circuit device in accordance 
With one embodiment of the present invention, and FIG. 
1(b) is a cross-sectional vieW taken along line A-A of FIG. 
1(a). 
[0040] FIG. 2(a) is a plan vieW that shoWs a state in Which 
the semiconductor integrated circuit device is being manu 
factured, as Well as a state immediately before a conductor 
is formed; and FIG. 2(b) is a cross-sectional vieW taken 
along line B-B of FIG. 2(a). 

[0041] FIG. 3(a) is a plan vieW that shoWs a state in Which 
the semiconductor integrated circuit device is being manu 
factured; and FIG. 3(b) is a cross-sectional vieW taken along 
line C-C of FIG. 3(a). 

[0042] FIGS. 4(a) through 4(a) are draWings that shoW 
manufacturing processes of the semiconductor integrated 
circuit device. 

[0043] FIG. 5 is a perspective vieW that shoW a state in 
Which the semiconductor integrated circuit devices are 
formed as a Wafer. 

[0044] FIG. 6(a) is a plan vieW that shoWs a device 
structure in Which a conventional semiconductor integrated 
circuit device is being manufactured; and FIG. 6(b) is a 
cross-sectional vieW taken along line D-D of FIG. 6(a). 

[0045] FIGS. 7(a) through 7(e) are draWings that shoW 
manufacturing processes of the conventional semiconductor 
integrated circuit device. 

[0046] FIGS. 8(a) through 8(6) are draWings that shoW 
manufacturing processes of the conventional semiconductor 
integrated circuit device in accordance With a method dif 
ferent from the method shoWn in FIGS. 7(a) through 7(e). 

DESCRIPTION OF THE EMBODIMENTS 

[0047] [Embodiment 1] 
[0048] Referring to FIGS. 1(a), 1(b) through FIG. 5, the 
folloWing description Will discuss one embodiment of the 
present invention. 

[0049] First, referring to FIGS. 1(a) and 1(b), an eXpla 
nation Will be given of a construction of a semiconductor 
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integrated circuit device 1 in accordance With the present 
embodiment. FIG. 1(a) is a plan vieW that shows the 
construction of the semiconductor integrated circuit device 
1, and FIG. 1(b) is a cross-sectional vieW taken along line 
A-A of FIG. 1(a). 

[0050] The semiconductor integrated circuit device 1 in 
accordance With the present embodiment is constituted by an 
IC chip (semiconductor integrated circuit chip) 2, ?rst 
electrode pads (?rst electrode) 3, a ?rst insulation layer 4 
stacked on the IC chip 2, an electrode pad (second electrode) 
5 used for external connection, a plurality of Wires (redis 
tribution) 6, a second insulation layer 7, a third insulation 
layer 8 and an externally connecting terminal 9. 

[0051] The ?rst electrode pads 3 are formed on both of the 
ends of the surface of the IC chip 2. The ?rst insulation layer 
4 is stacked on the IC chip 2 With at least one portion of the 
?rst electrode pad 3 being exposed. The Wires 6 are placed 
so as to electrically connect the ?rst electrode pads 3 and the 
second electrode pads 5. The second insulation layer 7 is 
formed on areas other than the upper portions of the ?rst 
electrode pads 3, the second electrode pads 5 and the Wires 
6. The third insulation layer 8 is formed on areas other than 
the upper portions of the second electrode pads 5. The 
externally connecting terminal 9 is formed on the second 
electrode pads 5. 

[0052] Next, referring to FIGS. 2(a), 2(b) through FIGS. 
4(a) through 4(a'), an explanation Will be given of a manu 
facturing process of the semiconductor integrated circuit 
device 1. Here, FIG. 2(a) is a plan vieW that shoWs a state 
in Which the Wires 6 are being formed, and FIG. 2(b) is a 
cross-sectional vieW taken along line B-B of FIG. 2(a). 
Moreover, FIG. 3(a) is a plan vieW shoWing a further 
advanced state from the state of FIGS. 2(a) and 2(b), in 
Which the Wires 6 are being formed, and FIG. 3(b) is a 
cross-sectional vieW taken along line C-C of FIG. 3(a). 
Moreover, FIGS. 4(a) through 4(a) are cross-sectional vieWs 
that shoW manufacturing processes after formation of the 
Wires 6. 

[0053] As illustrated in FIGS. 2(a) and 2(b), the ?rst 
insulation layer 4 is formed With the ?rst electrode pads 3 on 
the surface of the IC chip 2 being exposed. In conformity 
With the IC chip 2, the ?rst insulation layer 4 is formed by 
an oxidation layer (approximately, 0.6 pm in thickness) 
composed of silicon dioxide (SiOZ), etc., an organic ?lm 
(approximately, 3 pm in thickness) composed of polyimide, 
etc., or a stacked layer of these. On the ?rst insulation layer 
4 thus formed, the second insulation layer 7 is formed as a 
pattern by using an insulation material having photosensitive 
and heat resistant properties. The second insulation layer 7 
is formed on areas except for at least one portion on the ?rst 
electrode pads 3, and for formation areas of the second 
electrode pads 5 and the Wires 6 that are formed in processes 
carried out later. The second insulation layer 7 is patterned 
by using a so-called photolithography technique; therefore, 
it is possible to form the second insulation layer 7 With a 
minimum Width of several pm With respect to, for example, 
a base layer having a thickness of 10 pm. At this time, the 
second insulation layer 7 itself is alloWed to serve as 
photoresist. 

[0054] Next, as illustrated in FIGS. 3(a) and 3(b), a 
conductive material 10 is ?lled in the areas in Which the 
second insulation layer 7 has not been formed in the pro 
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cesses shoWn in FIGS. 2(a) and 2(b). The conductive 
material 10, Which is alloWed to contact the respective ?rst 
electrode pads 3 at upper portions 10a of the ?rst electrode 
pads 3, is arranged to further extend to the formation 
positions of the second electrode pads 5 corresponding to the 
?rst electrode pads 3. In other Words, the conductive mate 
rial 10 is alloWed to form the second electrode pad 5 and the 
Wires 6 later. 

[0055] With respect to the conductive material 10, a 
paste-state substance in Which conductive particles are 
alloWed to aggregate and to contain a binder and a solvent 
so as to provide an appropriate viscosity is used. In general, 
materials referred to as silver paste and copper paste are used 
as the conductive material 10. In this manner, the conductive 
material 10 is provided as paste, and ?lled in the areas Where 
no second insulation layer 7 is formed by a printing method. 

[0056] Here, some silver paste and copper paste contain a 
non-conductive binder, With the result that the Wires 6 
formed by the conductive material 10 tends to have a 
resistivity exceeding a predetermined value required. In 
such a case, a plating process is further applied to the upper 
face of each Wire 6 so as to reduce the resistivity, thereby 
making it possible to ensure electrical paths having superior 
electrical properties. Moreover, metal ?ne particles, manu 
factured by a preparation method called a gaseous evapo 
ration method, may be used, and the solvent is evaporated 
from the solution containing the metal ?ne particles by 
heating this, for example, at 250° C. for 15 minutes, thereby 
making it possible to reduce the resistivity. This method is 
used because the smaller the siZe of the particles, the greater 
the number of contact points betWeen the particles per unit 
volume. 

[0057] Referring to FIGS. 4(a) through 4(a), the folloWing 
description Will discuss post-manufacturing processes in the 
above-mentioned semiconductor integrated circuit device 1. 

[0058] After the processes shoWn in FIGS. 3(a) and 3(b), 
the solvent portion of the conductive material 10 is evapo 
rated through a heating process so that the conductive 
material 10 is changed from a ?oWing material to a hard 
material, thereby forming the second electrode pads 5 and 
the Wires 6. In this case, the volume of the conductive 
material 10 is reduced because of the removal of the solvent 
portion, etc. (see FIG. 4(a)). 

[0059] Next, the third insulation layer 8 is formed With an 
opening section being formed at least one portion on each of 
the second electrode pads 5 (see FIG. 4(b)). An insulating 
material having photosensitive and heat resistant properties 
is used as the third insulation layer 8, and this is patterned 
in the same manner as the second insulation layer 7 through 
a photolithography technique. In this case, the third insula 
tion layer 8 itself is alloWed to function as photoresist. 

[0060] Thereafter, a conductive material 11 used for exter 
nally connecting terminals is printed or placed on the portion 
of the second electrodes 5 (see FIG. 4(c)). Next, the 
conductive material 11 is fused, and then hardened, through 
a heating process (approximately, at 230° for 10 seconds) so 
that the externally connecting terminals 9 are formed (see 
FIG. 

[0061] Through the above-mentioned processes, the semi 
conductor integrated circuit device 1 is completed. Here, 
With respect to the conductive material 10 that is the material 
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of the Wires 6, those materials having a melting point higher 
than the conductive material 11 for the externally connecting 
terminals 9 are preferably used. In other Words, the exter 
nally connecting terminals 9 are formed by a material having 
a melting point loWer than that of the material of the Wires 
6. This arrangement is made so as to prevent the Wires 6 
from being again fused by the heating process used for 
fusing the conductive material 11 so as to form the externally 
connecting terminals 9. 

[0062] Here, up to the process as shoWn in FIG. 4(a'), the 
semiconductor integrated circuit devices 1 have been 
assembled in a state Where they are not divided into indi 
vidual semiconductor integrated circuit devices, that is, 
Where they are assembled on a Wafer 12, as illustrated in 
FIG. 5, and this is then subjected to a dicing process so as 
to be divided into individual semiconductor integrated cir 
cuit devices. 

[0063] As described above, in the semiconductor inte 
grated circuit device 1 in accordance With the present 
embodiment, the second electrode pads 5 and the Wires 6 are 
formed through the folloWing four processes: (1) a process 
for forming an insulation ?lm used for the second insulation 
layer 7; (2) a process for exposing the insulation ?lm; (3) a 
process for developing the insulation ?lm; and (4) a process 
for printing the conductive material 10 used for forming the 
second electrode pads 5 and the Wires 6. Therefore, different 
from the semiconductor integrated circuit device in Which 
the base layer Wiring metal is formed by using the photoli 
thography technique and the Wire portion is then formed 
through the plating process, as shoWn as the conventional 
technique in the present speci?cation, it is not necessary to 
provide many (seven) processes. Thus, it becomes possible 
to cut costs by reducing the number of the processes. 

[0064] Moreover, in the semiconductor integrated circuit 
device 1 of the present embodiment, prior to forming the 
second electrode pads 5 and the Wire 6 portion, the second 
insulation layer 7 is preliminarily formed on areas other than 
the formation areas of the second electrode pads 5 and the 
Wires 6 as Well as on areas other than the upper portions of 
the ?rst electrode pads 33. The second insulation layer 7 
functions as a mask at the time When the conductive material 
10 (Which forms the second electrode pads 5 and the Wires 
6) in a paste state is ?lled by a printing method. HoWever, 
different from a mask used in a conventional printing 
method, the second insulation layer 7 is alloWed to function 
as an insulating ?lm for preventing contact betWeen the 
adjacent Wires 6 after completion of the device. Therefore, 
it is not necessary to remove it after the second insulation 
layer 7 has been printed. Consequently, different from the 
semiconductor integrated circuit device shoWn as the con 
ventional technique in the speci?cation, Which is formed by 
using a method for simply applying conductive paste 
through a printing method, the arrangement of the present 
invention is free from a problem in Which the conductive 
paste spreads in the horiZontal direction after the mask has 
been removed. Moreover, the pattern of the second insula 
tion layer 7, Which functions as a mask, is formed by using 
a photolithography technique that enables ?ne processing. 
Consequently, it is possible to obtain ?ner Wires as com 
pared With the device formed by using the conventional 
method. 

[0065] Furthermore, the material having a photosensitive 
property is used as the second insulation layer 7; therefore, 
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in the case When a pattern is formed by using a photolithog 
raphy technique, the second insulation layer 7 itself is 
alloWed to function as photoresist. This arrangement makes 
it possible to eliminate the necessity of placing photoresist 
in a separated manner, and consequently to reduce the 
number of the processes. Since the material of the second 
insulation layer 7 also has a heat resistant property, it can 
Withstand heat at the time of the heating process of the 
conductive material 10 for forming the second electrode 
pads 5 and the Wires 5 as Well as at the time of the fusing 
process of the conductive material 11 for forming the 
externally connecting terminal 9. 

[0066] Furthermore, the material having a photosensitive 
property is also used as the third insulation layer 8; there 
fore, in the case When a pattern is formed by using a 
photolithography technique, the third insulation layer 8 itself 
is alloWed to function as photoresist. This arrangement 
makes it possible to eliminate the necessity of placing 
photoresist in a separated manner, and consequently to 
reduce the number of the processes. Since the material of the 
third insulation layer 8 also has a heat resistant property, it 
can Withstand heat at the time of the fusing process of the 
conductive material 11 for forming the externally connecting 
terminal 9. 

[0067] As described above, the semiconductor integrated 
circuit device of the present invention may be provided With: 
a semiconductor integrated circuit chip; a ?rst electrode 
formed on the circuit formation face side of the semicon 
ductor integrated circuit chip; a ?rst insulation layer Which 
is stacked on the circuit formation face of the semiconductor 
integrated circuit chip so as to alloW at least one portion on 
the ?rst electrode to be exposed through an opening section; 
a Wire placed on the ?rst insulation layer With one end being 
connected to the ?rst electrode through the opening section 
of the ?rst insulation layer and the other end being connected 
to a second electrode for external connection; and a second 
insulation layer Which is made from a material having a 
photosensitive property, and placed on the ?rst insulation 
layer, With an opening section for alloWing at least one 
portion of the ?rst electrode, the Wire and at least one portion 
of the second electrode to be exposed, and is characteriZed 
in that the Wire and the second electrode are formed by 
?lling the opening section of the second insulation layer 
With particles of a conductive material. 

[0068] Moreover, the semiconductor integrated circuit 
device in accordance With the present invention is preferably 
further provided With a third insulation layer having an 
opening section through Which at least one portion of the 
second electrode is exposed, and is characteriZed in that an 
externally connecting terminal to be connected to the second 
electrode exposed through the opening section of the third 
insulation layer is formed into a protruding shape. 

[0069] With the above-mentioned arrangement, the sec 
ond electrode is exposed through the opening section formed 
in the third insulation layer, and the exposed portion of the 
second electrode forms a base portion for the externally 
connecting terminal. The externally connecting terminal 
having a protruding shape is provided on the base portion so 
that in the same manner as the conventional device, the 
semiconductor integrated circuit device of the present inven 
tion is also alloWed to have the externally connecting 
terminal having a protruding shape that has been Widely 
used in small-siZe semiconductor integrated circuit devices. 
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[0070] Consequently, it is possible to realize a semicon 
ductor integrated circuit device Which also has the functions 
of the conventional device in addition to the above-men 
tioned effects of the present invention. 

[0071] Moreover, in the semiconductor integrated circuit 
device of the present invention, it is preferable to provide an 
arrangement in Which the externally connecting terminal is 
composed of a material having a melting point loWer than 
that of the material of the Wire, and connected to the second 
electrode through a heating process. 

[0072] With the above-mentioned arrangement, it is pos 
sible to avoid the possibility of the Wire being again fused by 
heat required at the time When the externally connecting 
terminal is fused to be connected to the second electrode. 
Therefore, the arrangement of the present invention is free 
from a problem in Which the ?nely formed Wires are again 
fused to spread in the horiZontal direction, causing the 
adjacent Wires to contact each other. Thus, it becomes 
possible to form ?ne Wires as a pattern that is electrically 
independent. 
[0073] Moreover, the semiconductor integrated circuit 
device of the present invention may have an arrangement in 
Which a plating process is further applied to the upper 
surface of each Wire. 

[0074] In the case When the Wiring material of the present 
invention composed of conductive particles is prepared as a 
paste substance containing a binder and a solvent so as to 
obtain, for example, an appropriate viscosity, the non 
conductive material tends to have a resistivity exceeding a 
predetermined value required as the Wires. In such a case, a 
plating process is further applied to the upper face of each 
Wire so as to reduce the resistivity, thereby making it 
possible to ensure electrical paths having superior electrical 
properties. 
[0075] This arrangement makes it possible to realiZe a 
semiconductor integrated circuit device having electrical 
properties that are as good as those devices having conven 
tional Wires formed by plating. 

[0076] Moreover, a manufacturing method of a semicon 
ductor integrated circuit device in accordance With the 
present invention may comprise: a ?rst step of forming a ?rst 
insulation layer Which is formed on the circuit formation 
face of the semiconductor integrated circuit chip With an 
opening section through Which at least one portion on the 
?rst electrode is exposed; a second step of forming an 
insulation ?lm having a photosensitive property on the ?rst 
insulation layer; a third step of forming a second insulation 
layer Which is placed on the ?rst insulation layer, With an 
opening section for alloWing at least one portion of the ?rst 
electrode, the Wire connected to the ?rst electrode and at 
least one portion of the second electrode to be exposed, by 
exposing and developing the insulation ?lm; and a fourth 
step of forming the Wire and the second electrode by ?lling 
the opening section formed in the second insulation layer 
With particles of a conductive material. 

[0077] Moreover, the manufacturing method of a semi 
conductor integrated circuit device in accordance With the 
present invention may further comprise: a ?fth step in 
Which, after the fourth step, an insulation ?lm having a 
photosensitive property is further formed, and by exposing 
and developing the insulation ?lm, a third insulation layer 
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having an opening section through Which at least one portion 
of the second electrode is exposed is formed; and a sixth step 
in Which an externally connecting terminal having a pro 
truding shape is formed on the second electrode portion 
exposed through the opening section of the third insulation 
layer. 

[0078] In accordance With the above-mentioned method, 
the material having a photosensitive property is used as the 
third insulation layer; therefore, in the case When a pattern 
is formed by using a photolithography technique, the third 
insulation layer itself is alloWed to function as photoresist. 
Therefore, upon patterning the third insulation layer, this 
arrangement makes it possible to omit the process for 
placing photoresist in a separated manner. 

[0079] This method makes it possible to manufacture a 
semiconductor integrated circuit device having the exter 
nally connecting terminal With a protruding shape in the 
same manner as a conventional semiconductor integrated 

circuit device, While reducing the number of the processes to 
a minimum. 

[0080] Moreover, in the manufacturing method of the 
semiconductor integrated circuit device in accordance With 
the present invention, it is preferable to provide an arrange 
ment in Which the externally connecting terminal is com 
posed of a material having a melting point loWer than that of 
the material of the Wire, and connected to the second 
electrode through a heating process. 

[0081] With the above-mentioned method, it is possible to 
avoid the possibility of the Wire being again fused by heat 
required at the time When the externally connecting terminal 
is fused by a heating process to be connected to the second 
electrode. Therefore, the method of the present invention is 
free from a problem in Which the ?nely formed Wires are 
again fused to spread in the horiZontal direction, causing the 
adjacent Wires to contact each other. Thus, it becomes 
possible to form ?ne Wires as a pattern that is electrically 
independent. 

[0082] Moreover, in the manufacturing method of a semi 
conductor integrated circuit device in accordance With the 
present invention, the above-mentioned manufacturing pro 
cesses are preferably carried out in a Wafer state in Which the 
semiconductor integrated circuit chips have not been divided 
into individual chips. 

[0083] In accordance With the above-mentioned method, 
since the package is manufactured by forming the Wires and 
the electrodes for external connection in the Wafer state, the 
external dimension of the package can be basically reduced 
by reducing the semiconductor integrated circuit chip. This 
is because the manufacturing process of the package is 
carried out in the Wafer state so that the external dimension 
of the package is made virtually as small as the semicon 
ductor integrated circuit chip. 

[0084] This method makes it possible to improve the 
productivity of the semiconductor integrated circuit device, 
and consequently to reduce the costs. 

[0085] The invention being thus described, it Will be 
obvious that the same may be varied in many Ways. Such 
variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modi?cations 
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as Would be obvious to one skilled in the art are intended to 
be included Within the scope of the following claims. 

What is claimed is: 
1. A semiconductor integrated circuit device comprising: 

a semiconductor integrated circuit chip; 

a ?rst electrode formed on a circuit formation face side of 
the semiconductor integrated circuit chip; 

a ?rst insulation layer Which is stacked on the circuit 
formation face of the semiconductor integrated circuit 
chip so as to alloW at least one portion on the ?rst 
electrode to be exposed through an opening section; 

a second electrode used for external connection; 

a Wire placed on the ?rst insulation layer With one end 
being connected to the ?rst electrode through the 
opening section of the ?rst insulation layer and the 
other end being connected to the second electrode; and 

a second insulation layer Which is made from a material 
having a photosensitive property, and placed on the ?rst 
insulation layer, With an opening section for alloWing at 
least one portion of the ?rst electrode, the Wire and at 
least one portion of the second electrode to be exposed, 

Wherein the Wire and the second electrode are formed by 
?lling the opening section of the second insulation 
layer With particles of a conductive material. 

2. The semiconductor integrated circuit as de?ned in 
claim 1, further comprising: 

a third insulation layer having an opening section through 
Which at least one portion of the second electrode is 
exposed, and an externally connecting terminal having 
a protruding shape, Which is connected to the second 
electrode exposed through the opening section of the 
third insulation layer. 

3. The semiconductor integrated circuit as de?ned in 
claim 2, Wherein the externally connecting terminal is com 
posed of a material having a melting point loWer than that of 
the material of the Wire, and connected to the second 
electrode through a heating process. 

4. The semiconductor integrated circuit as de?ned in 
claim 1, Wherein a plating process is further applied to a 
upper surface of the Wire. 

5. The semiconductor integrated circuit as de?ned in 
claim 1, Wherein the particles of the conductive material are 
obtained by evaporating a solvent contained in a paste 
material through a heating process. 

6. The semiconductor integrated circuit as de?ned in 
claim 2, Wherein the third insulation layer is formed by an 
insulating material having a photosensitive property. 

7. A manufacturing method of a semiconductor integrated 
circuit device comprising: 

a ?rst step of forming a ?rst insulation layer Which is 
formed on a circuit formation face of a semiconductor 
integrated circuit chip With an opening section through 
Which at least one portion on the ?rst electrode is 
exposed; 
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a second step of forming an insulation ?lm having a 
photosensitive property on the ?rst insulation layer; 

a third step of forming a second insulation layer, With an 
opening section for alloWing at least one portion of the 
?rst electrode, the Wire connected to the ?rst electrode 
and a formation area of the second electrode to be 
exposed, by exposing and developing the insulation 
?lm; and 

a fourth step of forming the Wire and the second electrode 
by ?lling the opening section formed in the second 
insulation layer With particles of a conductive material. 

8. The manufacturing method of a semiconductor inte 
grated circuit device, as de?ned in claim 7, further compris 
ing: 

a ?fth step in Which, after the fourth step, an insulation 
?lm having a photosensitive property is further formed, 
and a third insulation layer having an opening section 
through Which at least one portion of the second 
electrode is exposed is formed by exposing and devel 
oping the insulation ?lm; and 

a sixth step in Which an externally connecting terminal 
having a protruding shape is formed on the second 
electrode portion exposed through the opening section 
of the third insulation layer. 

9. The manufacturing method of a semiconductor inte 
grated circuit device, as de?ned in claim 8, Wherein the 
externally connecting terminal is composed of a material 
having a melting point loWer than that of the material of the 
Wire, and connected to the second electrode through a 
heating process. 

10. The manufacturing method of a semiconductor inte 
grated circuit device, as de?ned in claim 7, Wherein the 
respective manufacturing processes are carried out in a 
Wafer state in Which semiconductor integrated circuit chips 
have not been divided into individual pieces. 

11. The manufacturing method of a semiconductor inte 
grated circuit device, as de?ned in claim 7, Wherein in the 
fourth step, the opening section formed in the second 
insulation layer is ?lled With a paste material containing 
particles of a conductive material, and the Wire and the 
second electrode, made from the particles of the conductive 
material, are formed by evaporating a solvent contained in 
the paste material through a heating process. 

12. The manufacturing method of a semiconductor inte 
grated circuit device, as de?ned in claim 11, Wherein the 
paste material is silver paste or copper paste. 

13. The manufacturing method of a semiconductor inte 
grated circuit device, as de?ned in claim 7, further compris 
mg: 

a seventh step of applying a plating process to an upper 
surface of the Wire. 


