
1  WIRING BOARD AND MAGNETIC DISK APPARATUS  5
BACKGROUND OF THE INVENTION  1. FIELD OF THE INVENTION
The present invention relates to a wiring board and a
magnetic  10 disk apparatus, and particularly relates
to a wiring board that is  preferable for a small
magnetic disk apparatus and the like and a  magnetic
disk apparatus having such a wiring board. 2.
DESCRIPTION OF THE RELATED ART Along with the
sophistication in performance and the reduction  15 in
size and weight of portable devices and electronic
devices,  miniaturization is required also in a
magnetic disk apparatus as a  representative apparatus
for storing a large volume of digital  information.
For such a small magnetic disk apparatus, the size of
a  disk enclosure itself storing a disk and so on is
small, and each 20 wiring board equipped therein is
also required to respond to  miniaturization. In a
wiring board as described above, in order to respond
to  narrowing down of a pitch between electrodes,
solder balls are often  used for connecting electrodes
of an electronic part and electrodes 25 on the wiring
board when mounting an electronic part such as a
semiconductor chip on the wiring board. In this case,
if a 2  force such as stress during temperature
cycling caused by difference  in coefficient of linear
expansion between the wiring board and an  



electric part, dropping impact, bending or the like is
applied,  concentration of stress occurs at solder
junction points, which may 5 cause connection failure.
Accordingly, it is known to fill an  underfill
constituted of resin or the like into a space between
the  electronic part such as a semiconductor chip and
the wiring board  so as to reinforce the solder
junction points. Further, in order  to stop the flow
of this underfill, it is known to form a frame 10
constituted of copper foil that the same material as
the electrode  (for example, refer to Japanese Patent
Laid-open Application No.  2002-110712). In order to
respond to miniaturization of magnetic disk
apparatuses, further microfabrication of wiring
patterns in a wiring  15 board is in progress.
conventionally, such a wiring board is fabricated by a
method in which a cover layer (polyimide layer for
example), conductor layer, reinforcing plate and the
like are formed  respectively in a predetermined shape
by metal molding or the like  and bonded together by
an adhesive. However, in such a fabricating 20 method,
owing to displacement of bonding, limitation in design
due  to minimum processing restriction by a metal mold
and the like, demand  for high density design that is
required in a wiring board for  miniaturized magnetic
disk apparatus cannot be satisfied. Thus, the present
inventors have developed a new fabricating  25 method
using a new material, that is, a fabricating method in
which  a liquid photosensitive polyimide is used to
repeatedly perform  exposing, developing, curing and
so on in sequence so as to form  respective layers
constituting a wiring board sequentially. 



3  According to this fabricating method, the metal
molding is not  necessary and the displacement of
bonding does not occur, so that  the demand for high
density design can be satisfied. However, when the
material different from that of a prior  5 wiring
board is used to fabricate a wiring board as described
above,  it has been found that a problem arises such
that difference in  wettability of the surface of a
wiring board is generated, and thus  the underf ill
diffuses circumferentially when it is filled into the
space between the electronic part and the wiring
board, which results  10 in a high possibility of
causing production failure. SUMMARY OF THE INVENTION
Accordingly, an advantage of the present invention is
to  provide a highly reliable wiring board and
magnetic disk apparatus,  15 which are capable of
responding to a high density design and preventing
diffusion of underfill even when wettability of the
surface of a  wiring board is high. In order to
achieve the above-described object, an aspect  of a
wiring board according to the present invention
includes: a  20 conductor pattern formed in a
predetermined shape; a cover layer formed to cover the
conductor pattern; an electronic part mounting
portion having electric connection portions formed
thereon for  electric connection of electrodes of an
electronic part and the  conductor pattern, with an
underf ill being filled into a space between 25 the
mounted electronic part and the cover layer; and an
underfill  diffusion preventing portion constructed by
forming a portion where  



the cover layer is removed in a trench shape to
thereby surround  the entire periphery of the
electronic part mounting portion. 4  Further, an
aspect of a magnetic disk apparatus according to the
present invention includes a awiring boardwhich has a
conductor  pattern formed in a predetermined shape, a
cover layer formed to  cover the conductor pattern, an
electronic part mounting portion 5 having electric
connection portions formed thereon for electric
connection of electrodes of an electronic part and the
conductor  pattern, with an underfill being filled
into a space between the  mounted electronic part and
the cover layer, and an underfill  diffusion
preventing portion constructed by forming a portion
where 10 the cover layer is removed in a trench shape
to thereby surround  the entire periphery of the
electronic part mounting portion; a head  carriage
connected electrically to thewiring board,
theheadcarriage  having a magnetic head mounted
thereon and configured to perform  input/output of
electric signals; and a magnetic disk on which 15
reading/writing of magnetic information are performed
by the magnetic  head mounted on the head carriage.
BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a view
showing a schematic structure of a substantial  20
part of a wiring board according to an embodiment of
the present  invention. FIG. 2 is a view showing an
A-A cross sectional structure  of the wiring board of
FIG. 1. FIG. 3 is a view showing a B-B cross sectional
structure of  



25 the wiring board of FIG. 1. FIG. 4 is a view
showing the overall structure of an underf ill
diffusion preventing portion of the wiring board of
FIG. 1.  FIG. 5 is a view showing an electronic part
mounting state 5  of the wiring board of FIG. 1. FIG.
6 is a view showing a schematic structure of a
substantial  part of a wiring board according to
another embodiment of the present  invention. 5 FIG. 7
is a view showing a schematic structure of a
substantial  part of a wiring board according to
another embodiment of the present  invention. FIG. 8
is a view showing a cross sectional structure of a
wiring board according to another embodiment of the
present invention.  10 FIG. 9 is a view showing a
schematic structure of a substantial part of a wiring
board according to another embodiment of the present
invention. FIG. 10 is a view showing a C-C cross
sectional structure  of the wiring board of FIG. 9. 15
FIG. 11 is a view showing a schematic structure of a
substantial  part of a wiring board according to
another embodiment of the present  invention. FIG. 12
is a view showing the structure of a magnetic disk
apparatus according to an embodiment of the present
invention.  20 FIG. 13 is a view showing the structure
of a head carriage communication wiring board of the
magnetic disk apparatus of FIG.  



12. DESCRIPTION OF THE EMBODIMENTS 25 Embodiments of
the preset invention will be described in detail  with
reference to the drawings. FIGs. 1 to 4 shows a
schematic structure of a substantial  part of a wiring
board according to an embodiment of the present 6
invention, FIG. 2 shows the structure of an A-A cross
section in  FIG. 1, and FIG. 3 shows the structure of
a B-B cross section in  FIG. 1. As shown in FIGS. 2
and 3, the wiring board 1 is constructed  5 such that
a base layer 12 constituted of photosensitive
polyimide,  a conductor layer 13 constituted of
copper, and a cover layer 14  constituted of
photosensitive polyimide are formed in this order  on
a stainless layer 11. Specifically, the base layer 12
is formed  by applying liquid photosensitive polyimide
on the stainless layer 10 11 and by exposing,
developing, heating and curing and so on via  a
photomask in a predetermined pattern. Further, the
conductor layer  13 is formed by forming a seed layer
on the entire surface of the  base layer 12 (for
example, chrome as a base and copper thereon),
forming a mask in a predetermined pattern on the seed
layer by a 15 photoresist, and forming a copper layer
on positions where the  photoresist is not present by
electrolytic copper plating.  Incidentally, the
photoresist and the excess seed layer are removed
after the electrolytic copper plating. Further,
similarly to the  above-described base layer 12, the
cover layer 14 is formed by applying, 



20 exposing, heating and curing and so on of the
liquid photosensitive  polyimide. In FIGS. 1 and 4, 2
is an electronic part mounting portion  where an
electronic part such as a semiconductor chip is
mounted.  On this electronic part mounting portion 2,
a plurality of lands 25 3 are formed sequentially on
the conductor layer 13 so as to correspond  to
electrode terminals (solder balls) of an electronic
part to be  mounted, the lands 3 being electric
connection portions with these  electrode terminals.
Portions of the cover layer 14 on these lands 7  3 are
removed, thereby forming in the cover layer 14 opening
portions  corresponding to the lands 3. On the
periphery of the electronic part mounting portion 2,
as shown in FIG. 3, an underfill diffusion preventing
portion 4 formed  5 by removing the cover layer 14 in
a trench shape is provided so as to surround the
entire periphery thereof. This underf ill diffusion
preventing portion 4 is patterned by exposing and
developing steps  in a forming step of the
above-described cover layer 14. As actual  dimensions,
a gap (C in FIG. 1) between the inside of the underf
ill 10 diffusion preventing portion 4 and the outside
of the opening portions  of the cover layer 14 for the
lands 3 is approximately 110 to 130  dam for example,
and the width of a trench portion is approximately  75
to 100 dun for example. According to the
above-described  fabricating method, even such a
miniaturized pattern can be formed  15 with high
precision. The wiring board 1 has a structure such
that the cover layer  



14 on the conductor layer 13 in the underf ill
diffusion preventing  portion 4 is removed as shown in
FIGs. 2 and 3. Accordingly, the  wiring board 1 is in
a state that the copper is exposed, and thus 20 it is
preferable to form a coating layer (for example, a
gold layer,  an Ni base layer and a gold layer, an
Sn-Cu layer, and the like)  on the conductor layer 13
in this portion by electrolytic plating  or the like.
Thus, corrosion of the copper, scattering of the
copper  to the outside and the like can be prevented.
25 On the wiring board 1 with the above-described
structure,  an electronic part 20 is mounted on the
electronic part mounting  portion 2, and an underfill
21 is filled into a space between the  electronic part
20 and the wiring board 1. At this time, wettability 8
of the cover layer 14 is so high that the underf ill
21 begins to  diffuse from the electronic part
mounting portion 2 toward the  periphery thereof, but
when it reaches an edge portion of the underfill
diffusion preventing portion 4, it tends to stop
diffusion at this 5 edge portion of the trench
structure since the physical structure  of the surface
on this portion is different and discontinuous.  In
other words, the underfill 21 diffuses to the
periphery when the underfill diffusion preventing
portion 4 does not exist,  but when the underf ill
diffusion preventing portion 4 is provided,  10 the
underfill tends to stop diffusion at the edge portion
of the trench structure thereof by its own surface
tension, without flowing  into the trench structure.
In this embodiment, by the effect of this underfill
diffusion  



preventing portion 4, the diffusion of underfill 21
can be prevented  15 even when wettability of the
surface of the cover layer 14 is high, and therefore a
highly reliable wiring board 1 that is capable of
responding to a high density design can be provided.
FIG. 6 shows a schematic structure of a substantial
part of  a wiring board la according to another
embodiment. In this wiring  20 board la, a trench
structure constituting an underfill diffusion
preventing portion 4a is formed not in a linear shape
as shown in  FIG. 1 but in a non-linear shape (curving
shape). In the wiring  board la with such a structure,
the length of the edge portion of  the underfill
diffusion preventing portion 4a can be made longer 25
as compared to the case of forming in a linear shape.
By making  the length of this edge portion longer, the
effect to prevent diffusion  of underfill in the
underfill diffusion preventing portion 4a can  be
enhanced. It should be noted that the curving state of
the trench 9  structure is not limited to the shape
shown in FIG. 6, but as a matter  of course, it may be
any shape that is non-linear. FIG. 7 shows a
substantial structure of a wiring board lb  according
to another embodiment. In this wiring board lb, an 5
underfill diffusion preventing portion 4b is
constituted of a  plurality (three (triple) in FIG. 7)
of trench structures. As already  described, the
effect of preventing diffusion of underf ill occurs
at an edge portion of a trench structure. It has been
found from  experiments and the like that when the
underfill once enters the 10 trench from the edge
portion, it diffuses relatively easily to the  



other side. Accordingly, rather than making the width
of the trench  structure wider, making a plurality of
trench structures, even with  a narrow width, to form
the underf ill diffusion preventing portion  4b
similarly to the wiring board lb can further enhance
the effect  15 of preventing the diffusion of
underfill. In the foregoing, the case of underf ill
diffusion preventing  portions 4, 4a, 4b being a
trench structure in which only the cover  layer 14 is
removed has been described. However, as shown in FIG.
8, it may be a trench structure in which for example
the base layer 20 12 is also removed in addition to
the cover layer 14. In this case,  it is possible to
achieve the effect of preventing diffusion of  underf
ill owing to the depth of the trench structure being
made deeper  as well as the effect of preventing
diffusion of underfill owing  to the change in
material of the base portion of the trench structure
25 from the base layer 12 with high wettability to the
stainless layer  11. Also, in the foregoing, the case
of forming the trench structure  along the entire
periphery of the electronic part mounting portion 10
2 has been described, but as shown in FIG. 9, an
underf ill diffusion  preventing portion 4c can also
be provided excluding portions where  the conductor
layer 13 passes through. In this case, there is a
possibility that the underf ill diffuses through the
portions where 5 the conductor layer 13 passes
through. However, as shown in FIG.  10 (showing a C-C
cross section in FIG. 9), a portion of the cover
layer 14 where the conductor layer 13 passes through
is higher in  



height than the other portion thereof. Accordingly,
the possibility  of the diffusion of underf ill
through the portions where the conductor 10 layer 13
passes through is lower than the possibility of the
diffusion  through the other portion (lower portion)
thereof. Therefore, also  in this structure, the
effect of preventing the diffusion of underfill  can
be achieved. Further, with this structure, the cover
layer 14  remains on the conductor layer 13, and thus
it is not necessary to 15 form the above-described
cover layer, which allows simplification  of the
manufacturing process. It should be noted that, also
in this  structure, a plurality of trench structures
may be arranged multiply,  or the trench structure may
be non-linear as described above. Also, as a wiring
board ld shown in FIG. 11, in addition to  20 an
underfill diffusion preventing portion 4d with a
trench structure  formed over the entire periphery of
the electronic part mounting  portion 2, a partial
underf ill diffusion preventing portion 4e with  a
trench structure formed partially on an outer side
thereof may  be provided. This partial underf ill
diffusion preventing portion 25 4e is, for example,
provided in a direction particularly where the
diffusion of underfill must be surely prevented, such
as a direction  where an electronic part is mounted
adjacently. Accordingly,  diffusion of underf ill
toward a predetermined direction can be surely 11
prevented, Next, the structure of a magnetic disk
apparatus having a  wiring board with the
above-described structure will be explained.  As shown
in FIG. 12, the magnetic disk apparatus has a magnetic
disk 



5 31, a disk clamper 32, a head carriage 33, a
magnetic head 34, a  pivot 35, a voice coil motor 36,
and a head carriage communication  wiring board 37.
The size of the entire magnetic disk apparatus  is,
for example, 32 mm in length and 24 mm in width. The
magnetic disk 31 is a disk-shaped medium for retaining
10 information as a magnetic pattern in a
circumferential direction,  and writing/reading of
magnetic signals are performed by the magnetic  head
34 provided on a tip of the head carriage 33 which
moves in  the radial direction thereof. The disk
clamper 32 fastens and fixes  the center of rotation
of the magnetic disk 31 to a spindle motor 15
(not-shown) provided on an underside thereof. The head
carriage  33 moves the magnetic head 3 4 provided on
its tip in the radial direction  while lifting the
magnetic head 34 above the magnetic disk. The magnetic
head 34 is configured to convert electric signals  to
magnetic signals for writing of information to the
magnetic disk  20 31, and to convert magnetic signals
to electric signals for reading of information from
the magnetic disk 31. Electric signals for
writing/reading are transmitted mutually from/to the
head carriage  communication wiring board 37 connected
to the head carriage 33.  The pivot 35 rotatably
supports the head carriage 33 as the center 25 of
movement (rotation) of the head carriage 33. The voice
coil motor  36 is a drive source to rotate the head
carriage 33 with the pivot  35 being a center. The
head carriage communication wiring board 37 is
configured 12  to communicate with (connected to) the
head carriage 33 and transmit  



signals which are mutually sent to/received from the
magnetic head  34. These signals may include a signal
for the voice coil motor  36. As shown in the view,
the head carriage communication wiring 5 board 37 also
has a portion which functions as a cable mainly for
transmitting signals and changes its bending state by
rotation of  the head carriage 33, and a region which
has a shape that is fixed  continuously to the portion
and is mainly for mounting an electronic  part. 10 In
such a magnetic disk apparatus, the head carriage
communication wiring board 37 is a wiring board
according to the  above-described embodiments. FIG. 13
is a plan view showing only  the structure of the head
carriage communication wiring board 37  shown in FIG.
12. As shown in FIG. 13, on the head carriage 15
communication wiring board 37, a stainless layer 37b
(the stainless  layer 11 in the above-described FIG. 2
and so on) are provided partially.  These regions are
not necessary to have flexibility but for increasing
mechanical stiffness, and thus the stainless layer 37b
is removed  from a portion where flexibility is needed
(a portion that bends 20 in accordance with movement
of the head carriage 33, or the like).  On a portion
where the stainless layer 37b is formed, an
electronic part 3 7 a such as a semiconductor chip or
the like is mounted,  and on the periphery of this
electronic part mounting portion, the  above-described
underf ill diffusion preventing portion 4 (not shown
25 in FIG. 13) and so on are provided. By the effect
of this underf ill  diffusion preventing portion 4,
diffusion of underfill can be  prevented even when
wettability of the surface thereof is high, and  



therefore a highly reliable magnetic disk apparatus
that is capable 13  of responding to a high density
design can be provided. 14  WHAT IS CLAIMED IS: 1. A
wiring board, comprising: a conductor pattern formed
in a predetermined shape;  5 a cover layer formed to
cover said conductor pattern; an electronic part
mounting portion having electric connection  portions
formed thereon for electric connection of electrodes
of an  electronic part and said conductor pattern,
with an underfill being  filled into a space between
the mounted electronic part and said  10 cover layer;
and an underfill diffusion preventing portion
constructed by  forming a portion where said cover
layer is removed in a trench shape  to thereby
surround the entire periphery of said electronic part
mounting portion. 15 2. A wiring board as set forth in
claim 1, wherein said underfill diffusion preventing
portion is formed  to be at least double. 3. A wiring
board as set forth in claims 1 or 2, wherein said
underfill diffusion preventing portion is formed  20
in a non-linear shape. 4. A wiring board as set forth
in any one of claims 1 to 3,  further comprising: a
partial underfill diffusion preventing portion
constructed  



on an outer side of said underfill diffusion
preventing portion by  25 forming a portion where said
cover layer is removed in a trench shape only on a
part of the periphery of said electronic part mounting
portion. 5. A wiring board as set forth in any one of
claims 1 to 4,  wherein said cover layer is
constituted of photosensitive 15  polyimide. 6. A
wiring board as set forth in any one of claims 1 to 5,
wherein said conductor pattern is formed on a base
layer, and  said underfill diffusion preventing
portion is constructed by 5 removing said cover layer
and said base layer in a trench shape.  7. A magnetic
disk apparatus, comprising: a wiring board which
comprises: a conductor pattern formed in  a
predetermined shape, a cover layer formed to cover
said conductor  pattern, an electronic part mounting
portion having electric 10 connection portions formed
thereon for electric connection of  electrodes of an
electronic part and said conductor pattern, with an
underfill being filled into a space between the
mounted electronic  part and said cover layer, and an
underfill diffusion preventing  portion constructed by
forming a portion where said cover layer is 15 removed
in a trench shape to thereby surround the entire
periphery of  said electronic part mounting portion; a
head carriage connected. electrically to said wiring
board,  said head carriage having a magnetic head
mounted thereon and  configured to perform
input/output of electric signals; and 



20 a magnetic disk on which reading/writing of
magnetic  information are performed by the magnetic
head mounted on said head  carriage. 8. A magnetic
disk apparatus as set forth in claim 7,  wherein said
underfill diffusion preventing portion is formed  25
to be at least double. 9. A magnetic disk apparatus as
set forth in claims 7 or 8,  wherein said underfill
diffusion preventing portion is formed  in a
non-linear shape. 16  10. A magnetic disk apparatus as
set forth in any one of  claims 7 to 9, further
comprising: a partial underfill diffusion preventing
portion constructed  on an outer side of said
underfill diffusion preventing portion by  5 forming a
portion where said cover layer is removed in a trench
shape only on a part of the periphery of said
electronic part mounting  portion. 11. A magnetic disk
apparatus as set forth in any one of  claims 7 to 10,
10 wherein said cover layer is constituted of
photosensitive  polyimide. 12. A magnetic disk
apparatus as set forth in claim 10,  wherein said
conductor pattern is formed on a base layer, and  said
underfill diffusion preventing portion is constructed
by 15 removing said cover layer and said base layer in
a trench shape. 


