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MULTILAYER THIN-FILM WIRING BOARD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to a multi 
layer thin-?lrn Wiring board, and particularly relates to a 
multilayer thin-?lrn Wiring board provided With a via for 
interlayer connection. 

[0003] 2. Description of the Related Art 

[0004] Recently, rnultilayer thin-?lrn Wiring boards, Which 
can provide a high-density Wiring, are coming into actual 
use. Such a multilayer thin-?lrn Wiring board may be a 
so-called MCM (Multi-Chip-Module) board, Which may be 
applied to an electronic device such as a computer. The 
rnultilayer thin-?lrn Wiring board is formed such that insu 
lating layers and Wiring layers are larninated. 

[0005] A very thin insulating layer, usually formed of 
polyirnide, may be formed using a spin-coat technique. A 
Wiring board having a high-density pattern may be formed 
by sputtering and by etching using a high-sensitivity resist. 

[0006] The rnultilayer thin-?lrn Wiring board has a struc 
ture such that terrninals (signal, poWer supply and ground) 
of electronic components such as LSI chips mounted on the 
surface of the board and input/output pins are respectively 
connected to their intended layers through a via, so as to 
enable a Wiring and a poWer supply between components. 

[0007] Recently, ?ip-chip rnounting using solder bumps is 
widely employed, in order to deal With an increasing number 
of terminals resulting from LSI chips having ever higher 
densities. Further, heat dissipation frorn LSI chips mounted 
on the multilayer thin-?lrn Wiring board is increasing. There 
fore, there is a need for a multilayer thin-?lrn Wiring board 
Which can be used With an LSI chip having a greater number 
of terminals and Which has good heat dissipation character 
istics. 

[0008] FIG. 1 is an enlarged cross-sectional diagram 
showing an interlayer connection via 20 provided in a 
multilayer thin-?lrn Wiring board 2 of the related art. 

[0009] As shoWn in FIG. 1, the multilayer thin-?lrn Wiring 
board 2 includes a ceramic base 4, ?rst to sixth Wiring layers 
6, 8, 10, 12, 14 and 16 (respectively), an interlayer insulating 
layer 18 and an interlayer connection via 20. FIG. 1 shoWs 
an example Where a solder bump 22 is joined to an upper 
part of the interlayer connection via 20. 

[0010] The ?rst to sixth Wiring layers 6, 8, 10, 12, 14 and 
16 are laminated on the ceramic base 4 such that the layers 
6, 8, 10, 12, 14 and 16 are separated by the interlayer 
insulating layer 18. The ?rst Wiring layer 6 is a ground layer, 
the second Wiring layer 8 is a poWer supply layer, the third, 
forth and ?fth Wiring layers 10, 12 and 14, respectively are 
signal layers, and the sixth Wiring layer 16 is a surface layer. 
Each of those Wiring layers 6, 8, 10, 12, 14 and 16 is 
insulated from each other by being larninated together With 
the interlayer insulating layer 18. 

[0011] The interlayer insulating layer 18 is not provided at 
a position Where the interlayer connection via 20 is formed. 
Therefore, the Wiring layers 6, 8, 10, 12, 14 and 16 Will be 
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directly larninated, or, the ?rst Wiring layer 6 and the sixth 
Wiring layer 16 Will be electrically connected by the inter 
layer connection via 20. 

[0012] In the example shoWn in FIG. 1, the solder bump 
22 is connected to the upper part of the sixth Wiring layer 16. 
This solder bump 22 acts as, for example, an external 
connection terminal of an LSI chip (not shoWn). Thus, the 
solder bump 22 Will be electrically connected to the ?rst 
Wiring layer 6 by the interlayer connection via 20. Thereby, 
the LSI chip and the multilayer thin-?lrn Wiring base 2 Will 
be electrically connected. 

[0013] NoW, a mechanical strength of the interlayer con 
nection via 20 Which is provided in the above-described 
rnultilayer thin-?lrn Wiring board 2 Will be described. The 
interlayer connection via 20 has a structure such that each of 
the Wiring layers 6, 8, 10, 12, 14 and 16 are directly 
larninated as described above. At the loWer-rnost part of the 
interlayer connection via 20, the ?rst Wiring layer 6 is 
provided on the ceramic base 4 such that the total area of the 
?rst Wiring layer 6 is in contact With the ceramic base 4. The 
second to ?fth Wiring layers 8, 10, 12, 14 and 16 each having 
a predetermined diameter are laminated on the ?rst Wiring 
layer 6. 

[0014] With the above-described structure, a difference in 
thermal expansion rates betWeen the LSI chip and the 
ceramic base 4 may occur When heat is applied to the 
multilayer thin-?lrn Wiring board 2, for example, upon 
rnounting. The difference in thermal expansion rates is 
applied as a stress to the interlayer connection via 20 formed 
betWeen the LSI chip and the ceramic base 4. 

[0015] As shoWn in the ?gure, the interlayer connection 
via 20 is supported by the interlayer insulating layer 18 
Which is formed of a ?exible resin such as polyirnide. A 
stress resulting from the difference in thermal expansion 
rates causes the interlayer connection via 20 to be displaced 
along the surface of the ceramic base 4 (arroW X) With a 
?exible deformation of the interlayer insulating layer 18. 

[0016] The ?rst Wiring layer 6 positioned at the loWer 
most part of the interlayer connection via 20 is fully in 
contact With the rigid cerarnic base 4. Therefore, the ?rst 
Wiring layer 6 and the ceramic base 4 are positively joined 
With a greater mechanical strength. HoWever, since the 
second Wiring layer 8 forming the interlayer connection via 
20 has a relatively small diameter, the above-described 
stress Will concentrate on a position joining the second 
Wiring layer 8 and the ?rst Wiring layer 6 (i.e., an area 
encircled by a dashed line indicated by an arroW A, in FIG. 
1). In the Worst case, the second Wiring layer 8 may peel off 
from the ?rst Wiring layer 6 resulting in a disconnection. 
Accordingly, there is a need for a multilayer thin-?lrn Wiring 
board Which has a suf?cient reliability. 

SUMMARY OF THE INVENTION 

[0017] Accordingly, it is a general object of the present 
invention to provide a multilayer thin-?lrn Wiring board 
Which can satisfy the needs described above. 

[0018] It is another and more speci?c object of the present 
invention to provide a multilayer thin-?lrn Wiring board 
Which can achieve an improved reliability by preventing a 
disconnection of a via. 
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[0019] In order to achieve the above objects, a multilayer 
thin-?lm Wiring board includes a plurality of branching vias 
provided by forming a plurality of branches in at least one 
of the Wiring layers forming a via, the plurality of branching 
vias being placed along a direction of extension of the base 
material. The plurality of branching vias are joined to one of 
the plurality of Wiring layers Which is placed at a position 
closest to the base material. 

[0020] In the multilayer thin-?lm Wiring board described 
above, stress applied to the via is dispersed in the plurality 
of branching vias. Accordingly, stress applied to the via and 
branching vias respectively Will be reduced and the via and 
branching vias are prevented from peeling off. 

[0021] It is still another object of the present invention to 
provide a multilayer thin-?lm Wiring board Which can 
prevent the branching vias from disturbing other ones of the 
plurality of Wiring layers, so that the plurality of Wiring 
layers may be positioned in any order. 

[0022] In order to achieve the above object, the plurality 
of branching vias are formed on one of the plurality of 
Wiring layers placed at a position closer to the base material 
compared to a signal Wiring layer of the plurality of Wiring 
layers. 

[0023] It is yet another object of the present invention to 
provide a multilayer thin-?lm Wiring board Which can, in a 
case Where an element (e.g., a semiconductor chip) joined to 
the via produces heat, dissipate the thus-produced heat by 
the via and the branching vias, thus improving a heat 
dissipation efficiency. 

[0024] In order to achieve the above object, the via is, 
along With the plurality of branching vias, joined to one of 
the plurality of the Wiring layers Which is placed at a position 
closest to the base material. 

[0025] It is yet another object of the present invention to 
provide a multilayer thin-?lm Wiring board Which can 
provide a sufficient strength against stress resulting from a 
difference in thermal expansion rates betWeen the semicon 
ductor chip and ceramic base and against stress holding the 
base material together With the mounting board. 

[0026] In order to achieve the above object, the via is 
joined to an external connection terminal at an end part 
Which is opposite to the base material. 

[0027] Other objects and further features of the present 
invention Will be apparent from the folloWing detailed 
description When read in conjunction With the accompany 
ing draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is an enlarged cross-sectional diagram 
shoWing an interlayer connection via provided in a multi 
layer thin-?lm Wiring board of the related art. 

[0029] FIG. 2 is an enlarged cross-sectional diagram 
shoWing an interlayer connection via provided in a multi 
layer thin-?lm Wiring board according to an embodiment of 
the present invention. 

[0030] FIG. 3 is a diagram shoWing a MCM (Multi-Chip 
Module) using a multilayer thin-?lm Wiring board according 
to an embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0031] In the folloWing, a principle and an embodiment of 
the present invention Will be described With reference to the 
accompanying draWings. 
[0032] FIG. 2 is an enlarged cross-sectional diagram 
shoWing an interlayer connection via 50 in a multilayer 
thin-?lm Wiring board 30 according an embodiment of the 
present invention. FIG. 3 is a diagram shoWing a Multi 
Chip-Module (MCM) 60 using a multilayer thin-?lm Wiring 
board 30 according to an embodiment of the present inven 
tion. 

[0033] First, referring to FIG. 3, an example of an appli 
cation of the multilayer thin-?lm Wiring board 30 Will be 
described. The MCM 60 generally includes the multilayer 
thin-?lm Wiring board 30, semiconductor chips 62, input/ 
output pins 64 and a cooling ?n 66. 

[0034] As Will be described later, the multilayer thin-?lm 
Wiring board 30 is constructed such that ?rst to sixth Wiring 
layers 36, 38, 40, 42, 44 and 46 are formed on a ceramic base 
(base material) 34. The multilayer thin-?lm Wiring board 30 
is provided With a plurality of semiconductor chips 62 joined 
thereto by solder bumps 22 and a plurality of the input/ 
output pins 64 standing thereon. 

[0035] Also, the cooling ?n 66 is provided on the multi 
layer thin-?lm Wiring board 30 at the side Whereon the 
ceramic base 34 is provided. The cooling ?n 66 is formed of 
a high thermal conductivity material such as aluminum, and 
has a plurality of recessed and raised parts so as to improve 
the heat dissipation characteristics by increasing an area in 
contact With air. The cooling ?n 66 is for example attached 
to the ceramic base 34 using an adhesive agent having high 
thermal conductivity. 

[0036] In the MCM 60 of the above-described structure, 
the multilayer thin-?lm Wiring board 30 electrically con 
nects the input/output pins 64 and the semiconductor chips 
62, so as to act as an interface betWeen the semiconductor 
chips 62 and external parts for exchanging signals and as a 
poWer supply to the semiconductor chips 62. Also, the 
multilayer thin-?lm Wiring board 30 may have a reduced 
thickness compared to a multilayer ceramic board or a 
multilayer printed Wiring board. Thus, the MCM 60 may be 
miniaturiZed by using the multilayer thin-?lm Wiring board 
30. 

[0037] Next, referring to FIG. 2, the structure of the 
multilayer thin-?lm Wiring board 30 Will be described. The 
multilayer thin-?lm Wiring board 30 includes the ceramic 
base 34, the ?rst to sixth Wiring layers 36, 38, 40, 42, 44 and 
46 (respectively), an interlayer insulating layer 48, an inter 
layer connection via 50 and a plurality of branching vias 54. 

[0038] The ceramic base 34 has a thin planar shape and is 
used as a base material When forming the ?rst to sixth Wiring 
layers 36, 38, 40, 42, 44 and 46 and the interlayer insulating 
layer 48. The above-described heat dissipation (cooling) ?n 
66 is provided on the side of the ceramic base 34 opposite 
to the side Whereon the ?rst to sixth Wiring layers 36, 38, 40, 
42, 44 and 46 and the interlayer insulating layer 48 are 
formed. 

[0039] The ?rst to sixth Wiring layers 36, 38, 40, 42, 44 
and 46 are formed of, for example, copper (Cu) and are 
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laminated on the ceramic base 34 With the interlayer insu 
lating layer 48. The interlayer insulating layer 48 is formed 
of an insulating resin, such as polyimide. The ?rst to sixth 
Wiring layers 36, 38, 40, 42, 44 and 46 may be formed by a 
Well-known photolithography technique, Which Will be 
described beloW. 

[0040] First, a copper layer is formed on the ceramic base 
34 by employing a thin-?lm forming technique (e.g., sput 
tering), and a photoresist is coated on top of the copper layer. 
Subsequently, the photoresist is removed at positions cor 
responding to positions Where the copper layer is to be 
removed. This is achieved by implementing exposure and 
processing against the photoresist. Then, the ?rst Wiring 
layer 36 of the predetermined pattern is formed by removing 
unnecessary copper by etching and by removing photoresist. 

[0041] Next, a photosensitive polyimide resin is coated on 
the ceramic base 34 Whereon the ?rst Wiring layer 36 is 
formed. The interlayer insulating layer 48 is formed only at 
a predetermined position by exposing and subsequently 
processing the photosensitive polyimide resin at the prede 
termined position. The Wiring layers 38, 40, 42, 44 and 46 
and the interlayer insulating layer 48 are formed by repeat 
edly implementing the above processes. Thus, the multilayer 
thin-?lm Wiring board 30 is formed. 

[0042] In the present embodiment, the ?rst Wiring layer 36 
is a ground layer, the second Wiring layer 38 is a poWer 
supply layer, the third, forth and ?fth Wiring layers 40, 42 
and 44, respectively are signal layers, and the sixth Wiring 
layer 46 is a surface layer. As described above, the Wiring 
layers 36, 38, 40, 42, 44 and 46 are laminated With the 
interlayer insulating layer 48. Therefore, the Wiring layers 
36, 38, 40, 42, 44 and 46 are insulated from each other 
except at those positions Where the interlayer insulation 
layer 48 is not formed. 

[0043] In the folloWing, the interlayer connection via 50 
Will be described. The interlayer connection via 50 is formed 
through the interlayer insulating layer 48 for electrically 
connecting the sixth Wiring layer 46 Whereon the solder 
bump 22 is formed and the ?rst Wiring layer 36. 

[0044] In detail, the interlayer insulating layer 48 is not 
provided at the position Where the interlayer connection via 
50 is formed. Therefore, as shoWn in the ?gure, each layer 
36, 38, 40, 42, 44 and 46 Will be directly laminated. In other 
Words, the structure Will be such that the ?rst Wiring layer 36 
and the sixth Wiring layer 46 are connected. 

[0045] As shoWn in FIG. 3, the solder bump 22 or the 
input/output pins 64 are connected to the upper part of the 
sixth Wiring layer 46. (FIG. 2 shoWs an example Where the 
solder bump 22 is connected.) 

[0046] As described above, the solder bump 22 acts as an 
external connection terminal of the semiconductor chip 62. 
Also, the input/output pin 64 acts as an external connection 
terminal for mounting the MCM 60 on a mounting board. 
Thus, the semiconductor chip 62 and the input/output pin 64 
are electrically connected by the solder bump 22 and the 
multilayer thin-?lm Wiring boards 30. 

[0047] NoW, the second Wiring layer 38 of the interlayer 
connection via 50 of the above structure Will be described in 
detail. In the present embodiment, the second Wiring layer 
38 is provided With a plurality of branching vias 54 formed 
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therein in an integrated manner. The branching vias 54 are 
positioned so as to protrude in a direction that the ceramic 
base 34 extends (in the Figure, the direction indicated by an 
arroW 

[0048] This branching via 54 includes an arm-like pro 
truding part 56 protruding in the above-described direction 
and a joining part 58 Which protrudes toWard the ceramic 
base 34 at the end part of the protruding part 56. Also, the 
joining part 58 is joined to the ?rst Wiring layer 36, Which 
is the Wiring layer closest to the ceramic base 34. 

[0049] In the present embodiment, the distance L1 
betWeen the center of the interlayer connection via 50 and 
the joining part 58 of the branching via 54 is, for example 
approximately 60 pm. Also, the diameter L2 of each con 
necting part 58 and the interlayer connection via 50 is 
approximately 20 pm. The distance L1 and the diameter L2 
are not limited to the above length. It is also possible to 
choose appropriate distance and diameter in accordance With 
the length of the interlayer connection via 50, ?exibility of 
the interlayer insulating layer 48 and strength of the stress 
applied thereto. 

[0050] In the folloWing, the branching via 54 Will be 
described in detail. It is assumed that a heating process (e. g., 
heating process upon mounting) is implemented on the 
multilayer thin-?lm Wiring board 30. When heat is applied 
to the multilayer thin-?lm Wiring board 30, a difference in 
thermal expansion rate occurs betWeen the semiconductor 
chip 62 and the ceramic base 34. The difference in thermal 
expansion rate is applied as stress to the interlayer connec 
tion via 50 provided betWeen the semiconductor chip 62 and 
the ceramic base 34. 

[0051] In the multilayer thin-?lm Wiring board 2 shoWn in 
FIG. 1, stress resulting from the difference in thermal 
expansion rate Was totally applied to the interlayer connec 
tion via 20. Therefore, as has been described, peeling may 
occur at position A near the ceramic base 4, that is to say, at 
a position Where the ?rst Wiring layer 36 and the second 
Wiring layer 38 are joined together. 

[0052] The multilayer thin-?lm Wiring board 30 according 
to the present embodiment includes the second Wiring layer 
38, Which forms the interlayer connection via 50, provided 
With a plurality of branching vias 54 formed thereWith in an 
integrated manner. Also, the joining part 58 forming the 
branching via 54 is joined to the ?rst Wiring layer 36. 
Thereby, the second Wiring layer 38 is joined to the ?rst 
Wiring layer 36 at a plurality of positions, such as a joining 
part 38a coaxial With the interlayer connection via 50 and a 
plurality of joining parts 58 formed at end parts of the 
protruding parts 56. That is to say, the interlayer connection 
via 50 is supported by a number of supporting positions. 

[0053] With the above-described structure, the stress 
applied to the interlayer connection via 50 Will be dispersed 
to the joining part 38a and each of the joining parts 58. 
Therefore, the stress applied to individual joining part 38a 
and 58 Will be reduced. This prevents each of the joining 
parts 38a and 58 from peeling off from the ?rst Wiring layer 
36 ?xed to the ceramic base 34. Accordingly, it is possible 
to improve the reliability of the multilayer thin-?lm Wiring 
board 30. 

[0054] In the present embodiment, the branching via 54 
Which branches from the interlayer connection via 50 
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appears in a Wiring layer positioned closer to the ceramic 
base 34, or, at a position close to the ceramic base 34 than 
the third to ?fth Wiring layers 40, 42, and 44 (signal Wiring 
layers). With such a structure, the branching via 54 is 
prevented from disturbing the third to ?fth Wiring layers 40, 
42, and 44 (signal Wiring layers). Accordingly, the third to 
?fth Wiring layers 40, 42, and 44 may be positioned in any 
order. 

[0055] In the present embodiment, the interlayer connec 
tion via 50 and the branching via 54 are joined to the ?rst 
Wiring layer 36 Which is closest to the ceramic base 34. 
Therefore, heat produced in the semiconductor chip 62 can 
be dissipated through the interlayer connection via 50 and 
the branching via 54. Accordingly, it is possible to improve 
ef?ciency in heat dissipation. 

[0056] Also in the eXample shoWn in FIG. 2, the branch 
ing vias 54 protrude to the right and left in the ?gure, 
respectively. HoWever, a number of the branching vias 54 is 
not limited to tWo and may be of any number. 

[0057] In the present embodiment, the branching via 54 is 
constructed so as to eXtend from the second Wiring layer 38. 
HoWever, the branching via 54 may also eXtend from other 
Wiring layers 40, 44 and 46. 

[0058] Further, the present invention is not limited to these 
embodiments, but variations and modi?cations may be made 
Without departing from the scope of the present invention. 

[0059] The present application is based on Japanese pri 
ority application No. 09-361166 ?led on (Dec. 26, 1997) the 
entire contents of Which are hereby incorporated by refer 
ence. 
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What is claimed is: 
1. A multilayer thin-?lm Wiring board comprising a base 

material provided With a plurality of Wiring layers and an 
insulating layer laminated on said base material, and com 
prising a via having a structure such that said Wiring layers 
are laminated so as to be provided through said insulating 
layer, 

Wherein a plurality of branching vias include a plurality of 
branches provided in at least one of the Wiring layers 
forming said via, said plurality of branching vias being 
placed along a direction of extension of said base 
material, and 

Wherein said plurality of branching vias are joined to one 
of said plurality of Wiring layers Which is placed at a 
position closest to said base material. 

2. The multilayer thin-?lm Wiring board as claimed in 
claim 1, Wherein one of the plurality of Wiring layers is 
provided With said plurality of branching, said one of the 
plurality of Wiring layers being placed at a position closer to 
said base material compared to a signal Wiring layer of said 
plurality of Wiring layers. 

3. The multilayer thin-?lm Wiring board as claimed in 
claim 1, Wherein said via is, along With said plurality of 
branching vias, joined to one of said plurality of the Wiring 
layers Which is placed at a position closest to said base 
material. 

4. The multilayer thin-?lm Wiring board as claimed in 
claim 1, Wherein said via is joined to an external connection 
terminal at an end part Which is opposite to said base 
material. 


