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FLIP CHIP TYPE SEMICONDUCTOR DEVICE 
AND METHOD FOR MANUFACTURING THE 

SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a ?ip chip type 
semiconductor device Wherein semiconductor chips are 
mounted on a multilayer Wiring substrate and a method for 
manufacturing the same. Particularly, the present invention 
relates to a ?ip chip type semiconductor device Which can be 
manufactured at loW cost and set the Wiring pattern pitch of 
the multilayer Wiring substrate at 10 pm or less and a 
manufacturing method thereof. 

[0003] 2. Description of the Related Art 

[0004] FIGS. 1A and 1B shoW a conventional ?ip chip 
type semiconductor device 101. In the ?ip chip type semi 
conductor device shoWn in FIG. 1A, external terminals (not 
shoWn) are formed in the peripheral sections of a semicon 
ductor chip 102 or an active region on the semiconductor 
chip 102 in an area array arrangement. Protruding bumps 
103 are formed out of a metal material such as a solder, Au, 
an Sn—Ag alloy or the like on the external terminals, 
respectively. 

[0005] This ?ip chip type semiconductor device 101 is 
mounted on a multilayer Wiring mounted substrate 104 as 
shoWn in FIG. 1B. Electrode pads are formed on the 
multilayer Wiring mounted substrate 104 to have the same 
pattern as the bump array pattern of the ?ip chip type 
semiconductor device 101. An end user mounts the ?ip chip 
type semiconductor device 101 on the multilayer Wiring 
mounted substrate 104 While the bumps 103 of the device 
101 aligned to the electrode pads of the multilayer Wiring 
mounted substrate 104, respectively. If a solder is used as a 
bump material, the ?ip chip type semiconductor device 101 
is mounted on the multilayer Wiring mounted substrate 104 
by an IR re?oW step using ?ux. 

[0006] HoWever, the conventional ?ip chip type semicon 
ductor device 101 has a disadvantage in that after mounting 
the semiconductor device 101 on the multilayer Wiring 
mounted substrate 104, a temperature cycle characteristic, in 
particular, among mounting reliability factors deteriorates 
due to mismatch in the linear expansion coef?cient betWeen 
the multilayer Wiring mounted substrate 104 and the ?ip 
chip type semiconductor device 101. To solve this disad 
vantage, the folloWing measures have been conventionally 
taken. 

[0007] First, With a vieW to making the linear expansion 
coef?cient of the multilayer Wiring mounted substrate 104 
closer to that of silicon, a ceramic material such as AlN, 
mullite or glass ceramic, Which is expensive as a material, 
has been used to minimiZe mismatch in the linear expansion 
coef?cient, to thereby enhance mounting reliability. 
Although this attempt Was effective for enhancing mounting 
reliability, it is applicable only to high-end super computers, 
large computers or the like because an expensive ceramic 
material is used for the multilayer Wiring substrate. 

[0008] In recent years, there is proposed a technique 
capable of enhancing mounting reliability by mounting a ?ip 
chip semiconductor device While arranging an under-?ll 
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resin betWeen a multilayer Wiring substrate made of an 
organic material, Which is inexpensive and has a high linear 
expansion coef?cient, and a semiconductor chip. By arrang 
ing the under-?ll resin betWeen the semiconductor chip and 
the multilayer Wiring substrate made of an organic material, 
it is possible to disperse a shearing force exerted on a bump 
connection portion existing betWeen the semiconductor chip 
and the multilayer Wiring substrate made of an organic 
material and to thereby enhance mounting reliability. In this 
Way, it is possible to employ a multilayer Wiring substrate 
made of an inexpensive organic material by interposing an 
under-?ll resin betWeen the semiconductor chip and the 
multilayer Wiring substrate made of the organic material. 

[0009] Nevertheless, With this conventional technique, if 
voids exist in the under-?ll resin, or the bonding character 
istic at the interface betWeen the under-?ll resin and the 
semiconductor chip and the interface betWeen the under-?ll 
resin and the multilayer Wiring substrate made of an organic 
material are not good, a separation of the bonding portion 
occurs at the interfaces in a step of re?oW absorbing the 
moisture to a product to thereby disadvantageously make the 
product defective. For that reason, the above-stated conven 
tional technique does not ensure reducing the cost of a ?ip 
chip type semiconductor device. 

[0010] Further, a multilayer Wiring substrate referred to as 
a buildup substrate is normally employed for a multilayer 
Wiring substrate made of an organic material for a ?ip chip 
type semiconductor device because of the shortest pitch of 
a bump array pattern and the number of pins. A method of 
manufacturing this buildup substrate Will be described With 
reference to FIGS. 2A to 2F. 

[0011] First, as shoWn in FIG. 2A, a Cu foil layer 111 
having a predetermined thickness of 10 to 40 pm is bonded 
to each surface of a core substrate 110 made of an insulating 
glass epoxy material and patterning is conducted to the Cu 
foil layer 111. After forming holes in the core substrate 110 
by drilling or the like, the through holes are subjected to a 
plating processing, thereby forming penetrating through 
hole sections 112 to electrically connect the Cu foil layers 
111 on the both surfaces of the core substrate 110 to each 
other. In that case, an insulating resin layer 113 is usually 
?lled in the penetrating through hole section 112 in light of 
the process stability of later steps and the quality stability of 
the substrate. 

[0012] Next, as shoWn in FIG. 2B, an insulating resin 
layer 114 is arranged on the Cu Wiring pattern existing on the 
front and rear surfaces of the core substrate 110, respectively 
and openings 115 are thereby formed at predetermined 
positions of the insulating resin layer 114 by a chemical 
etching method utiliZing a photoresist technique, a laser 
processing technique or the like. 

[0013] Then, as shoWn in FIG. 2C, metal thin layers 16 
are formed by sputtering metal such as Ti or Cu, or by 
electroless plating Cu on the insulating resin layer 114 so as 
to secure the electrical connection betWeen a feed layer for 
electrolytic plating of Cu and the Cu Wiring pattern on the 
core substrate. 

[0014] Thereafter, as shoWn in FIG. 2D, to form a Wiring 
pattern by electrolytic plating of Cu, a photo-resist 117 or a 
dry ?lm having a thickness of about 20 to 40 pm is arranged 
on each surface of the metal thin ?lm layer 116, and 
exposure and development processing is conducted thereto. 
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[0015] As shown in FIG. 2E, using the exposed metal thin 
?lm layers 116 as feed layers, an electrolytic plating of Cu 
is conducted to thereby form Wiring pattern sections 118. 

[0016] Then, as shoWn in FIG. 2F, after separating the 
photoresists 117 or dry ?lms, using the Wiring pattern 
sections 118 as a mask, the metal thin ?lm layers 116 are 
removed by Wet etching and the Wiring pattern sections 118 
are made electrically independent. 

[0017] By repeating the steps shoWn in FIGS. 2B to 2F, it 
is possible to form a multilayer Wiring substrate having six 
or eight metal layers according to necessity. 

[0018] HoWever, in the above-stated buildup substrate 
manufacturing method, it is necessary to employ photore 
sists 117 or dry ?lms each having a thickness of about 20 to 
40 pm so as to secure the thickness of the buildup layer 
Wiring pattern sections in vieW of the relax of a stress caused 
by the difference in the thermal expansion coef?cient 
betWeen the core substrate 110 and the buildup substrate and 
the reliability of the multilayer Wiring substrate such as the 
reliability of connection via hole sections and the like. Due 
to this, it is necessary to use photoresists 117 or dry ?lms 
each having a thickness of 20 to 40 pm. Pattern formation 
characteristic Which can be realiZed, is only about 30 pm at 
the shortest pitch in exposure and development steps accord 
ingly. As a result, the Wiring pattern pitch becomes 30 pm at 
the shortest and it is impossible to promote making the 
multilayer Wiring substrate high in density and the outer 
shape of the substrate small in siZe. Further, an ordinary 
buildup substrate manufacturing method adopts manufac 
turing steps of creating products altogether on a large panel 
of about 500 mm><600 mm and cutting the panel in a ?nal 
step to thereby take out a plurality of multilayer Wiring 
substrates. Due to this, if it is possible to make the outer 
dimension of a single multilayer Wiring substrate small, the 
number of multilayer Wiring substrates per panel can be 
increased. According to the conventional buildup substrate 
manufacturing method, hoWever, the Wiring pattern pitch 
described above can be shortened to a minimum of about 30 
pm. It is, therefore, impossible to shorten the outer dimen 
sion of a single multilayer Wiring substrate and dif?cult to 
greatly reduce multilayer Wiring substrate cost. 

[0019] The above-stated multilayer Wiring substrate 
manufacturing method is also encountered by a Warpage 
problem. Namely, the core substrate 110 Warps. In exposure 
and development steps for forming buildup Wiring patterns, 
the misalignment of resist patterns occurs due to the Warp of 
the core substrate 110. This misalignment causes the dete 
rioration of manufacturing yield. 

[0020] Moreover, it is necessary to form buildup layers on 
the front and rear surfaces of the core substrate 110, respec 
tively, Which are not essentially required, so as to suppress 
the core substrate 110 from Warping. As a result, an organic 
multilayer Wiring substrate is forced to include more layers 
than necessary, Which deteriorates manufacturing yield and 
thereby hampers the reduction of manufacturing cost. 

[0021] As means for solving the above-stated disadvan 
tages, the inventors of the present application proposed a 
technique disclosed in Japanese Patent Application No. 
11-284566 (?led in the Japanese Patent Office on 1999). 
According to this prior application, there is provided a 
constitution in Which a buildup Wiring layer serving as the 
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second substrate layer is formed on the ?rst substrate (Base 
substrate) having ?atness and high rigidity. It is noted that 
this prior application is not published for public inspection 
at the time of ?ling the present application and it does not, 
therefore, become a prior art. 

[0022] Then, the ?rst substrate (Base substrate) having 
?atness and high rigidity is selectively etched aWay to 
thereby form external electrode column sections. After 
forming an insulating stress buffer resin layer around each 
external electrode column section, a solder ball is formed as 
an external terminal. 

[0023] By this constitution, Wiring layers or, in particular, 
multilayer Wirings Which are dynamically restricted by 
either a material or a base layer capable of maintaining high 
?atness are formed. As a result, the occurrence of an internal 
stress to the multilayer Wiring layer is suppressed, thereby 
making it possible to enhance yield in semiconductor device 
manufacturing steps. 

[0024] Furthermore, the solder ball sections used to be 
mounted on a substrate by an end user’s side are formed on 
the external electrode column sections surrounded by the 
insulating stress buffer resin layer. Due to this, it is possible 
to increase the standoff height of each solder ball. Besides, 
since the stress buffer effect of the insulating stress buffer 
resin layer is added, a ?ip chip type semiconductor device 
excellent in mounting reliability can be obtained. 

[0025] Moreover, it is not alWays necessary to form a 
metal thin ?lm Wiring thick of about 10 to 30 pm unlike a 
buildup substrate according to the conventional technique 
and a semiconductor Wafer metaliZation manufacturing 
method and a manufacturing apparatus therefor can be 
utiliZed. Thus, it is possible to easily process the thickness 
of each photoresist and that of a metal thin ?lm Wiring 
section in a region as thin as 1 pm or less and to easily form 
a smaller-siZed Wiring pattern. Additionally, by making the 
Wiring pattern smaller in siZe, it is possible to increase the 
density of the organic multilayer Wiring substrate, to 
decrease the outside dimensions of a single multilayer 
Wiring substrate and to thereby considerably reduce cost. 

[0026] Further, each package can be manufactured by a 
Wafer level processing, so that the number of steps can be 
advantageously, greatly reduced compared With a packaging 
method for manufacturing packages from a single piece and 
cost can be advantageously, considerably reduced. 

[0027] Nevertheless, With the structure proposed by J apa 
nese Patent Application No. 11-284566, in a step of selec 
tively etching aWay the ?rst substrate (Base substrate) layer 
having ?atness and high rigidity to thereby form external 
electrode column sections, if the thickness of the ?rst 
substrate (Base substrate) is quite large at least 1.0 mm, the 
etching-aWay step for forming the external electrode column 
sections is disadvantageously made quite dif?cult to execute 
accordingly. 

[0028] To execute the etching-aWay step, there are tWo 
methods, i.e., a Wet etching method and a dry etching 
method. In case of the Wet etching method using chemicals, 
the ?rst substrate is etched isotropically, i.e., etching is 
conducted simultaneously in a thickness direction and a 
lateral direction. Due to this, if the thickness of the ?rst 
substrate (Base substrate) is quite large at least 1.0 mm, in 
particular, it is dif?cult to ensure the stability of the shapes 
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of the external electrode column sections, to minimize the 
irregularity of the shapes thereof, and to ensure product 
quality. 

[0029] On the other hand, according to the dry etching 
method utiliZing a plasma technique, the ?rst substrate is 
etched anisotropically, i.e., etching is conducted in a thick 
ness direction. This facilitates ensuring the stability of the 
shapes of the external electrode column sections and sup 
pressing the irregularity of the shapes thereof. HoWever, the 
normal etching rate of the dry etching method is as sloW as 
10 nm/minute to 100 A/minute. If the thickness of the ?rst 
substrate (Base substrate) is as large as at least 1.0 mm, it 
takes longer to complete etching, Which makes manufactur 
ing time longer to thereby cause cost increase. 

SUMMARY OF THE INVENTION 

[0030] It is an object of the present invention to provide a 
?ip chip type semiconductor device and a method for 
manufacturing the same capable of manufacturing a multi 
layer Wiring substrate having a ?ne Wiring pattern pitch of 
less than 10 pm or loW at loW cost, preventing the occurrence 
of misalignment in a photolithographic step due to Warpage 
of the substrate and avoiding disadvantages of longer etch 
ing time and longer-manufacturing time. 

[0031] A?ip chip type semiconductor device according to 
the present invention comprises a multilayer Wiring layer 
having a multilayer Wiring structure; a substrate consisting 
of one of an insulating substrate and a multilayer Wiring 
substrate having penetrating holes embedded With a con 
ductive material; a bonding agent ?lm interposed betWeen 
the multilayer Wiring layer and said substrate, and bonding 
the multilayer Wiring layer to said substrate; and a semicon 
ductor chip mounted on said multilayer Wiring layer. 

[0032] In this ?ip chip type semiconductor device, for 
example, the conductive material is a conductive bonding 
agent. And terminal balls may be coupled to the conductive 
bonding agent on a surface of the substrate. Also, for 
example, the ?ip chip type semiconductor device has an 
external electrode pad formed on an uppermost layer of the 
multilayer Wiring layer; and a bump electrode provided on 
the semiconductor chip and connected to the external elec 
trode pad. 

[0033] Further, the ?ip chip type semiconductor device 
according the present invention may comprise an insulating 
resin layer for embedding side of the semiconductor chip; 
and a radiating heat spreader coupled to the semiconductor 
chip. Alternatively, the ?ip chip type semiconductor device 
according to the present invention may comprise a radiating 
heat spreader coupled to the semiconductor chip; and a 
stiffener arranged on each side of the semiconductor chip 
and interposed betWeen the heat spreader and the multilayer 
Wiring layer. 

[0034] MeanWhile, a ?ip chip type semiconductor device 
manufacturing method according to the present invention 
comprises the steps of: forming a multilayer Wiring structure 
on a ?rst substrate consisting of a ?at metal plate; etching 
aWay the ?rst substrate to form a second substrate consisting 
of a multilayer Wiring layer; coupling a third substrate to the 
second substrate consisting of the multilayer Wiring layer to 
obtain a multilayer Wiring substrate; and mounting a semi 
conductor chip on the second substrate. 
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[0035] In this ?ip chip type semiconductor device manu 
facturing method, the third substrate can be one of an 
insulating substrate and a multilayer substrate provided With 
holes. 

[0036] Further, the second substrate can be manufactured 
by the steps of: forming an external electrode pad on the ?rst 
substrate; forming an insulating thin ?lm layer on an entire 
surface of the external electrode pad, and etching aWay the 
insulating thin ?lm on the external electrode pad to form an 
opening; forming a metal thin layer on an entire surface, and 
patterning a resultant substrate to form a metal thin ?lm 
Wiring section connected to the external electrode pad in the 
opening; repeating formation of the insulating thin ?lm layer 
and formation of the metal thin ?lm Wiring section; and 
forming an insulating resin thin ?lm layer on an entire 
surface, forming an opening on the metal thin ?lm Wiring 
section beloW the insulating resin thin ?lm layer and form 
ing a pad electrode in the opening. 

[0037] Moreover, it is possible to provide the step of 
embedding a conductive bonding agent into the hole of the 
third substrate and the step of coupling a solder ball onto the 
conductive bonding agent. 

[0038] The semiconductor chip has a bump electrode; and 
in a step of mounting the semiconductor chip, the bump 
electrode is coupled to the external electrode pad of the 
second substrate. 

[0039] Moreover, it is possible to provide the step of 
coupling a radiator to a reverse surface of the semiconductor 
chip through a heat transfer bonding agent. In this case, there 
are provided the steps of: coupling a stiffener on the second 
substrate at a position putting the semiconductor chip 
betWeen the stiffener and the second substrate; and mounting 
the radiator on the semiconductor chip and the stiffener. 
Thus, it is possible to constitute a ?ip chip type semicon 
ductor device to obtain the ?atness of the multilayer Wiring 
substrate. 

[0040] According to the present invention, it is possible to 
maintain high ?atness in the multilayer Wiring substrate 
manufacturing steps, and to suppress the occurrence of an 
internal stress to the multilayer Wiring layer. Further, after 
bonding the insulating substrate to this multilayer Wiring 
layer, the semiconductor chip is mounted. Thus, semicon 
ductor devices can be manufactured With high yield. Further, 
it is possible to employ an insulating substrate made of a 
material having a similar linear expansion coef?cient as that 
of a mounting substrate employed by an end user side, on the 
loWer layer of the multilayer Wiring layer. In addition, since 
the solder ball is formed on the conductive bonding agent 
?lled into the through hole in the insulating substrate, it is 
possible to facilitate enhancing a standoff height during 
mounting easily. Besides, since it is possible to minimiZe 
mismatch in the linear expansion coef?cient, a ?ip chip type 
semiconductor device excellent in mounting reliability can 
be easily manufactured. 

[0041] Furthermore, according to the present invention, it 
is not necessary to form the metal thin ?lm Wiring section 
thick or about 10 to 30 pm unlike the conventional case, and 
a semiconductor Wafer metaliZation manufacturing method 
and a manufacturing apparatus therefor can be utiliZed. Due 
to this, the thickness of a photoresist and that of the metal 
thin ?lm Wiring section can be processed in a thin range of 
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1 pm or less, so that a ?ner Wiring pattern can be easily 
obtained. Besides, by promoting a ?ner Wiring pattern, it is 
possible to increase the density of an organic multilayer 
Wiring substrate, to reduce the outer dimension of the single 
multilayer Wiring substrate and to thereby greatly reduce 
manufacturing cost. 

[0042] Moreover, according to the present invention, the 
Base substrate having high ?atness is entirely removed. 
Thus, it is not necessary to selectively etch aWay this 
substrate, thereby making the manufacturing process quite 
simple. 
[0043] Additionally, according to the present invention, it 
is possible to manufacture each package by a Wafer level 
processing. Thus, compared With a packaging method of 
manufacturing respective packages from individual pieces, 
it is possible to greatly reduce the number of steps and to 
thereby greatly reduce cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0044] FIGS. 1A and 1B are cross-sectional vieWs of a 
conventional ?ip chip type semiconductor device; 

[0045] FIGS. 2A to 2F are cross-sectional vieWs shoWing 
a method of manufacturing a conventional buildup substrate 
in the order of manufacturing steps; 

[0046] FIGS. 3A to 3U are cross-sectional vieWs shoWing 
a method of manufacturing a ?ip chip type semiconductor 
device in the ?rst embodiment according to the present 
invention in the order of manufacturing steps; 

[0047] FIG. 4 is a cross-sectional vieW of a ?ip chip type 
semiconductor device manufactured by the second embodi 
ment according to the present invention; 

[0048] FIG. 5 is a cross-sectional vieW of a ?ip chip type 
semiconductor device manufactured by the third embodi 
ment according to the present invention; 

[0049] FIGS. 6A to 6H are cross-sectional vieWs shoWing 
a method of manufacturing a ?ip chip type semiconductor 
device in the fourth embodiment according to the present 
invention in the order of manufacturing steps; and 

[0050] FIG. 7A is a cross-sectional, enlarged vieW of a 
tWosided Wiring substrate in the fourth embodiment, and 
FIG. 7B is a plan vieW thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0051] The embodiments of the present invention Will be 
concretely described hereinafter With reference to the 
accompanying draWings. FIGS. 3A to 3U are cross-sec 
tional vieWs shoWing a method of manufacturing a ?ip chip 
type semiconductor device in the ?rst embodiment accord 
ing to the present invention. First, as shoWn in FIG. 3A, a 
metal plate 1 having high ?atness is prepared. The metal 
plate 1 is made of metal or an alloy mainly consisting of Cu, 
Ni, Al or the like. The metal plate 1 having high ?atness may 
have a Wafer shape used in a semiconductor manufacturing 
step. 

[0052] Next, as shoWn in FIG. 3B, Ti, Cr, Mo, a W alloy 
or the like is sputtered onto the metal plate 1 so as to serve 
as a bonding metal layer relative to the metal plate 1 to 
thereby form a thin ?lm made of the above metal or alloy. 
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Thereafter, a material such as Cu, Al, Ni or the like is 
sputtered as an electrode material, thereby forming a thin 
?lm serving as an electrode metal layer folloWing the 
formation of the bonding metal layer. Then, after a photo 
resist is coated on the resultant substrate, exposure and 
development processings are conducted to pattern the resist. 
Using the resist ?lm as a mask, the bonding metal layer and 
the electrode layer thin ?lm are patterned by a Wet etching 
technique or a dry etching technique Which utiliZes a plasma 
surface processing technique. As a result, as shoWn in FIG. 
3B, external electrode pads 2 each consisting of a multilayer 
of the bonding metal layer and the electrode metal layer are 
formed. 

[0053] Next, as shoWn in FIG. 3C, an insulating resin thin 
?lm layer 3 is arranged on the sections of the metal plate 1 
on Which the external electrode pads 2 are formed. This 
insulating resin thin ?lm layer 3 is formed out of a liquid 
insulating material by spin coating or by the CVD (Chemical 
Vapor Deposition) or PVD (Physical Vapor Deposition) 
method utiliZing the plasma surface processing technique. 
[0054] Next, as shoWn in FIG. 3D, the insulating resin 
thin ?lm layer 3 on the external electrode pads 2 is partially 
removed and openings 4 are formed in the insulating resin 
thin ?lm layer 3. In this case, after coating a photoresist, 
exposure and development processing are conducted to 
thereby form a resist pattern. Then, using this resist as a 
mask, the insulating resin thin ?lm layer 3 is etched to 
thereby form the openings 4. To etch the insulating resin thin 
?lm layer 3, the Wet etching method can be used if the 
insulating resin thin ?lm layer 3 is made of a material Which 
can be subjected to chemical etching, or the dry etching 
method utiliZing the plasma surface processing technique 
can be used if the insulating resin thin ?lm layer 3 is made 
of a material Which cannot be subjected to chemical etching. 

[0055] As shoWn in FIG. 3E, 21 metal thin ?lm layer 5 is 
formed on the entire surface of the insulating resin thin ?lm 
layer 3. In this case, folloWing the formation of a thin ?lm 
made of Ti, Cr, M0 or W alloy by sputtering or the like as 
the bonding metal layer relative to the external electrode 
pads 2, a thin ?lm made of an electrode material such as Cu, 
Al or Ni is formed by the sputtering method, the CVD 
method, the electroless plating method or the like consecu 
tively With the formation of the former thin ?lm, thereby 
forming the metal thin ?lm layer 5. 

[0056] Thereafter, as shoWn in FIG. 3F, 21 photoresist is 
coated on the metal thin ?lm layer 5 and exposure and 
development processings are conducted to thereby form a 
resist pattern. Using this resist as a mask, the metal thin ?lm 
layer 5 is etched by either the Wet etching method or the dry 
etching method utiliZing the plasma surface processing 
technique, thereby forming metal thin ?lm Wiring sections 6. 
[0057] In the Wiring pattern formation step of the present 
invention, it is not alWays necessary to form the metal thin 
?lm Wiring sections 6 to have a large thickness of about 10 
to 30 pm unlike the buildup substrate, and a semiconductor 
Wafer metaliZation manufacturing method and a manufac 
turing apparatus therefor can be utiliZed. Due to this, the 
thickness of the photoresist and those of the metal thin ?lm 
Wiring sections 6 can be made small, i.e., 1 pm or less. As 
a result, the metal thin ?lm Wiring sections 6 can be easily 
processed and the ?ne Wiring pattern can be easily provided. 
[0058] In addition, if the metal thin ?lm Wiring section 6 
may have a Wide pattern pitch, the metal thin ?lm Wiring 












