
WIRED CIRCUIT BOARD BACKGROUND OF THE INVENTION  Field of the Invention 5
The present invention relates to a wired circuit board to connect with  a
suspension board with circuit equipped with a magnetic head of a hard  disk
drive. Description of the Prior Art In the hard disk drive, the suspension
board with circuit equipped  10 with the magnetic head has read lines and
write lines for transmitting  read signals and write signals to the
magnetic head. The read lines and  the write lines are connected to
terminal portions of the wired circuit board  equipped with an electronic
device such as a preamplifier IC. The read  signals from the read lines and
the write signals from the write lines are 15 amplified by the electronic
device such as the preamplifier IC placed on the  wired circuit board and
then transmitted from the wired circuit board to a  control circuit board
for controlling the magnetic head. Meanwhile, along with improvement in
recent years to fine pitch  wiring and to high frequency signal, it is
increasingly becoming necessary  20 to control characteristic impedances at
connection points between the read lines and write lines of the suspension
board with circuit and the terminal  portions of the wired circuit board
connected thereto. If there is inconsistency in characteristic impedance at
the connection  points, transmission efficiency of the signal will be
reduced. Particularly,  25 the signal before input to the preamplifier IC
(the signal before amplified) 1 is so weak that it is easily affected by
the characteristic impedance at the  



connection points, so that the transmission efficiency of the signal is
reduced easily. For example, U.S. Patent No. 5,712,749 proposes improvement
of this  suspension board with circuit, according to which an opening is
formed in  the stainless board at a location under the wires, to optimize
the  capacitance of the signal, so as to control the characteristic
impedance. This proposed construction can control the characteristic
impedance  of the suspension board with circuit itself, but it cannot
control the 10 characteristic impedances at the connection points between
the read wire  and write wire of the suspension board with circuit and the
terminal  portions of the wired circuit board connected thereto.
Accordingly, the  problem of the reduction in transmission efficiency at
the connection points  remains unavoidable. 15 The terminal portions, in
particular, which are in the form of  connection pads, are usually formed
to be larger in width than the wires.  Due to this, the capacitance is
increased at the terminal portions, so that  the characteristic impedance
is rendered discrete thereat, to cause  reflection of the signal. Thus, it
is increasingly becoming important to  20 control the characteristic
impedance at the connection points. SUMMARY OF THE INVENTION It is the
object of the invention to provide a wired circuit board that  can control
characteristic impedance at connection points between the read  wire and
write wire of a suspension board with circuit and terminal 25 portions of
the wired circuit board connected thereto with a simple 2 structure, to
improve signal transmission efficiency for fine pitch wiring or  



for high frequency signal. The present invention provides a novel wired
circuit board to connect  with a suspension board with circuit having a
read wire and a write wire,  5 the wired circuit board comprising an
insulating layer, a first terminal portion to connect with the read wire
and a second terminal portion to  connect with the write wire on one
surface of the insulating layer, and a  ground layer formed on the other
surface of the insulating layer, the  ground layer having an opening formed
at a portion thereof overlapping 10 with either of the first terminal
portion and the second terminal portion In the wired circuit board of the
present invention, the ground layer  may comprise a stiffener board and a
conductive board interposed between  the insulating layer and the stiffener
board, and the opening may be  formed in the conductive board. 15
Alternatively, in the wired circuit board of the present invention, the
ground layer may comprise a stiffener board, and the opening may be  formed
in the stiffener board. This construction of the wired circuit board of the
present invention  can allow reduction in capacitance at the connection
points between the  20 read wire and write wire of the suspension board
with circuit and the first and second terminal portions of the present
invention connected thereto, to  control the characteristic impedance.
Hence, the wired circuit board of the present invention can achieve
improvement in signal transmission efficiency for the suspension board  25
with circuit having the read wire and the write wire and the wired circuit
3 pattern of the wired circuit board of the present invention, even the  



wirings are formed with fine pitch or even high-frequency signal is
transmitted. BRIEF DESCRIPTION OF THE DRAWINGS  5 In the drawings: FIG. I
is a sectional view taken along a longitudinal direction of an  embodiment
of a wired circuit board of the present invention (having a  ground layer
comprising a stiffener board and a conductive plate); FIG. 2 is a sectional
view taken along a direction orthogonal to the  10 longitudinal direction
of the wired circuit board shown in FIG. 1 at a  connection terminal
portion thereof on a suspension board side; FIG. 3 is a perspective view of
a principal part of the wired circuit  board shown in FIG. I at the
connection terminal portion thereof on the  suspension board side; 15 FIG.
4 is a sectional view taken along the longitudinal direction of  another
embodiment of the wired circuit board of the present invention  (having a
ground layer of a stiffener board); FIG. 5 is a sectional view taken along
a direction orthogonal to the  longitudinal direction of the wired circuit
board shown in FIG. 4 at a  20 connection terminal portion thereof on a
suspension board side; and FIG. 6 is a perspective view of a principal part
of the wired circuit  board shown in FIG. 4 at the connection terminal
portion thereof on the  suspension board side. DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS  25 FIG. 1 is a sectional view taken along a
longitudinal direction of a 4 relay flexible wiring circuit board as an
embodiment of a wired circuit  



board of the present invention. FIG. 2 is a sectional view taken along a
direction orthogonal to the longitudinal direction of the relay flexible
wiring circuit board at a connection terminal portion thereof on a 5
suspension board side. FIG. 3 is a perspective view of a principal part of
the suspension-board-side connection terminal portion. In FIG. 1, a relay
flexible wiring circuit board 1 is a flexible wired  circuit board used for
connecting between a long-tail type suspension board  with circuit 3
equipped with a magnetic head 2 of a hard disk drive and a  10 control
circuit board 4 for controlling the magnetic head 2. The magnetic head 2 is
arranged at a front end portion of the  suspension board with circuit 3 and
is supported above a rapidly spinning  magnet disk (not shown) with a
minute distance therefrom so that a right  flying state of the magnetic
head 2 can be held against an airflow 15 generated in the minute gap
between the magnetic head 2 and the  magnetic disk. The suspension board
with circuit 3 comprises a flexible metal board  5 and a wired circuit
pattern 7 comprising read wires 6R (FIG. 2) and write  wires 6W (FIG. 2).
The flexible metal board 5 and the wired circuit 20 pattern 7 are formed to
be integral with each other. To be more specific,  an insulating base layer
8 of polyimide or the like is formed on the metal  board 5 of a stainless
foil or the like, and the wired circuit pattern 7 of a  copper foil or the
like (which comprises the read wires 6R and write wires  6W spaced apart
from each other at a predetermined distance and 25 arranged in parallel
along the longitudinal direction of the suspension 5 board with circuit 3)
is formed on the insulating base layer 8. Further,  



the wired circuit pattern 7 is covered with an insulating cover layer 9.
The suspension board with circuit 3 has, at a front end portion  thereof, a
connection terminal portion 10 located on the magnet head side  5
(hereinafter it is referred to as "the magnet-head-side connection terminal
portion 10") to connect the suspension board with circuit 3 with the
magnetic head 2. The magnet-head-side connection terminal portion 10 is
formed by opening the insulating cover layer 9 to expose the read wires 6R
and write Wires 6W therefrom. The magnetic head 2 is connected to this 10
magnet-head-side connection terminal portion 10 (or the exposed read  wires
6R and write Wires 6W) through a connection pad 30. Also, the suspension
board with circuit 3 has, at a rear end portion  thereof, a connection
terminal portion 12 located on the wired circuit board  side (hereinafter
it is referred to as "the wired-circuit-board-side 15 connection terminal
portion 12") to connect the suspension board with  circuit 3 with a
connection terminal portion 11 of a relay flexible wiring  circuit board 1
located on the suspension board side (hereinafter it is  referred to as
"the suspension-board-side connection terminal portion 11")  mentioned
next- The wired-drcuit-board-side connection terminal portion 20 12 is
formed by opening the insulating base layer 8 and the metal board 5  to
expose the read wires 6R and write wires 6W therefrom. The  suspension
-board-side connection terminal portion 11 (or first terminal  portions 13
and second terminal portions 14, mentioned later) is connected  to this
wired-circuit-board-side connection terminal portion 12 (or the  25 exposed
read wires 6R and write wires 6W) through a solder bump 26 6 A connector 15
of the relay flexible wiring circuit board I mentioned  



next is connected to the control circuit board 4. The relay flexible wiring
circuit board 1 has, at a lengthwise front  end portion thereof, the
suspension-board-side connection terminal portion  5 11 and a ground layer
17. It also has, at a lengthwise rear end portion thereof, a terminal
portion 22 on the connector side (hereinafter it is  referred to as "the
connector-side terminal portion 22") to which the  connector 15 is
connected. Further, it has, at a lengthwise intermediate  portion thereof,
a terminal portion 23 on the preamplifier IC side 10 (hereinafter it is
referred to as "the IC-side terminal portion 23") to which  a preamplifier
IC 16 is connected. The relay flexible wiring circuit board I has a basic
structure that a  conductor layer 19 is formed in the form of a
predetermined wired circuit  pattern on an insulating base layer 18 and
also the conductor layer 19 is  15 covered with an insulating cover layer
20. To be more specific, the wired circuit pattern of the conductor layer
19  has a plurality of (two) read lines 21R for transmitting read signals
from  the suspension board with circuit 3 to the control circuit board 4
and a  plurality of (two) write lines 21W for transmitting write signals
from the 20 control circuit board 4 to the write Wires 6W of the suspension
board with  circuit 3, as shown in FIG. 3. The read lines 2111 and the
write lines 21W  are spaced apart from each other at a predetermined
distance and  arranged in parallel. Also, all the read lines 21R and write
lines 21W are  spaced apart from each other at a predetermined distance and
arranged in 25 parallel, respectively. In other words, this wired circuit
pattern is in the 7 form of a four line pattern comprising two read lines
21R and two write  



lines 21W which are spaced apart from each other at a predetermined
distance (e.g. 10-200[err]m, or preferably 25-100[err]m) and arranged in
parallel. 5 The suspension -board-side connection terminal portion 11 is
formed  at the front end portion of the relay flexible wiring circuit board
I by  opening the insulating cover layer 20 to expose the read lines 21R
and  write lines 21W therefrom, as shown in FIG. 1. Exposed portions of the
read lines 21R and write lines 21W from the openings of the insulating 10
cover layer 20 serve as the first terminal portions 13 and the second
terminal portions 14, respectively, as shown in FIGS. 2 and 3. The first
terminal portions 13 and the second terminal portions 14 are in the form of
connection pad and are formed to be larger in width than the read lines
21R and the write lines 21W, respectively. The solder bumps 26 are  15
formed on the first and second terminal portions 13, 14. The read wires GR
and the write wires 6W of the wired-circuit-board  side connection terminal
portion 12 of the suspension board with circuit 3  are connected to the
first terminal portion 13 and the second terminal  portion 14,
respectively, through the solder bumps 26, as mentioned above. 20 The
ground layer 17 is arranged to oppose to the  suspension-board-side
connection terminal portion 11, on the side opposite  to the side where the
first terminal portions 13 and the second terminal  portions 14 are formed
on the insulating base layer 18, as shown FIG.2. This ground layer 17
comprises a stiffener board 24 and a conductive  25 board 25 interposed
between the insulating base layer 18 and the stiffener 8 board 24, as shown
in FIGS. 2 and 3. 



The conductive board 25 has a generally rectangular plate-like form  and
has a generally rectangular opening 27 formed at a portion thereof
corresponding to either of the first terminal portion 13 and the second 5
terminal portion 14 (at the portion thereof corresponding to the write line
21W side in FIGS. 2 and 3). The conductive board 25 is laminated on the
insulating base layer 18 via an adhesive layer, if necessary (In FIGS. 2
and  3, the conductive board 25 is laminated directly on the insulating
base  layer 18 by the method mentioned later). The conductive board 25 is
10 electrically connected to the stiffener board 24, though not shown. The
stiffener board 24 has a generally rectangular plate-like form  and is
adhesively bonded to the conductive board 25 (including the  insulating
base layer 18 exposed from the opening 27) via an adhesive  layer, if
necessary (In FIGS. 2 and 3, the stiffener board 24 is adhesively 15 bonded
to the conductive board 25 via an adhesive layer 28 by the method
mentioned later). The connector-side terminal portion 22 is formed at the
rear end  portion of the relay flexible wiring circuit board 1 by opening
the  insulating cover layer 20 to expose the read lines 21R and write lines
2 1W 20 therefrom, as shown in FIG. 1. The connector 15 for connecting the
connector-side terminal portion 22 to the control circuit board 4 is
connected to the exposed portions of the read lines 2 1R and write lines  2
1W via a connection pad 3 1. Also, the IC-side terminal portion 23 is
formed at the intermediate  25 portion of the relay flexible wiring circuit
board 1 by opening the 9 insulating cover layer 20 to place the
preamplifier IC 16 at a lengthwise  



intermediate portion of the read lines 21R and write lines 21W. The
preamplifier IC 16 is connected to the IC-side terminal portion 23 via a
connection pad 32. 5 A brief description on the method for producing this
relay flexible  wiring circuit board 1 is given here. Any insulating
material commonly used as the insulating material of  the wired circuit
board may be used for the insulating base layer 18 and  the insulating
cover layer 20. For example, synthetic resin, such as 10 polyimide,
polyether nitrile, polyether sulfone, polyethylene terephthalate  resin,
polyethylene naphthalate resin, and polyvinyl chloride resin, can be
cited. Polyimide resin is preferably used. The insulating base layer 18
usually has a thickness in the range of 5-100 am, or preferably 8-5Odum.
The insulating cover layer 20 usually has a thickness in the range of  15
5-100[err]m, or preferably 8-50[err]m. Any conductive material commonly
used as the conductive material of  the wired circuit board may be used for
the conductor layer 19. For  example, metal, such as copper, nickel, gold,
solder, or alloys thereof may  be used for the conductor layer 19. Copper
is preferably used. The 20 conductor layer 19 usually has a thickness in
the range of 5-50[err]m, or  preferably 8-35[err]m. The conductive board 25
is formed of metal foil, such as a foil of  copper, nickel, gold, solder,
or alloy thereof. The conductive board 25  usually has a thickness in the
range of 3-50[err]m, or preferably 8-35[err]m. 25 The stiffener board 24 is
formed of metal foil, such as a foil of 10 aluminum, copper, or stainless
steel. The stiffener board 24 usually has a  



thickness in the range of 15-300[err]m, or preferably 50-150[err]m. The
relay flexible wiring circuit board 1 is formed in the following  manner.
First, the insulating material is formed into a dry film and the  5 like by
a known method, to form the insulating base layer 18. Then, the conductor
layer 19 is formed in the form of the above mentioned wired  circuit
pattern on the insulating base layer 18 by a known patterning  process,
such as an additive process, a semi-additive process, or a  subtractive
process. The insulating material in the form of dry film or the 10 like is
laminated on the conductor layer 19 by a known process, to form the
insulating cover layer 20. The lamination of the insulating base layer 18,
the conductor layer 19  and the insulating cover layer 20 may be formed by
a proper method. For  example, they are adhesively bonded by the
application of adhesive to 15 between the insulating base layer 18 and the
conductor layer 19 and/or  between the conductor layer 19 and the
insulating cover layer 20.  Alternatively, monomeric solution such as
polyamic acid resin is applied to  the conductor layer 19 of a metal foil
to form a film and then dried and  cured to form the insulating base layer
18 directly on the conductor layer 20 19, first. Then, the conductor layer
19 is formed into the wired circuit  pattern mentioned above by the
subtractive process. Thereafter,  monomeric solution such as polyamic acid
resin is applied to the insulating  base layer 18 including the conductor
layer 19 to form a film and then  dried and cured to form the insulating
cover layer 20 directly on the 25 conductor layer 19. When the conductive
board 25 is formed directly on 11 the insulating base layer 18, a two-layer
substrate (a substrate formed by a  



metal foil such as a copper foil being laminated directly on each side of
the  insulating base layer 18 of a polyimide film or a like film) may be
used. In  this case, the metal foil on one side of the insulating base
layer 18 is 5 formed in the form of the conductor layer 19 having the wired
circuit  pattern mentioned above by the subtractive process. Thereafter,
the  monomeric solution such as polyamic acid resin is applied to the
insulating  base layer 18 including the conductor layer 19 to form a film
and then  dried and cured to form the insulating cover layer 20 directly on
the  10 conductor layer 19. Thereafter, the relay flexible wiring circuit
board 1 thus formed is  opened at the front end portion, the rear end
portion and the intermediate  portion by a known boring method, such as
drilling, laser-abrasion,  chemical etching, and plasma-etching, to expose
the conductor layer 19 15 from the openings, thereby forming the
suspension-board-side connection  terminal portion 11, the connector-side
terminal portion 22, and IC-side  terminal portion 23, respectively. When
the monomeric solution, such as polyamic acid resin, is formed  into a film
to thereby form the insulating cover layer 20, a sensitizing  20 agent,
such as 1,4-dihydropyridine derivative, may be mixed in the monomeric
solution to form a photosensitive film. By exposing this  photosensitive
film to light and developing it by the photolithography  process, the
suspension-board-side connection terminal portion 11, the  connector-side
terminal portion 22 and IC-side terminal portion 23 can all 25 be formed at
the same time that the insulating cover layer 20 is formed. 12 Then, the
ground layer 17 is formed on the side opposite to the side of  



the insulating cover layer 20 where the suspension-board-side connection
terminal portion 11 is formed, to oppose to the suspension-board-side
connection terminal portion 11. 5 The ground layer 17 is formed in the
following process, for example.  First, the conductive board 25 is
laminated on the insulating base layer 18  in such a relation that the
opening 27 corresponds to (overlaps with) either  of the first terminal
portion 13 and the second terminal portion 14 (the  second terminal portion
14 (on the write line 21W side) in the illustrated  10 embodiment). In
order to laminate the conductive board 25 directly on the  insulating base
layer 18, the metal foil formed on the other side of the  two-layer
substrate of the insulating base layer 18 mentioned above may  be etched at
the same time that the conductor layer 19 is formed, to form 15 the
conductive board 25 into the above-mentioned form (the configuration
having the opening 27). The conductive board 25 may be formed at a location
at least opposed  to the suspension-board-side connection terminal portion
11 in such a  relation that the opening 27 can overlap with either of the
first terminal 20 portion 13 and the second terminal portion 14. For
example, when the  two-layer substrate mentioned above is used for
lamination, the conductive  board 25 may be formed on the entire surface of
the insulating cover layer  20 (except the opening 27) along the
longitudinal direction of the relay  flexible wiring circuit board 1, as
indicated by a phantom line. 25 Alternatively, the conductive board 25 of
the metal foil previously 13 formed into a predetermined shape may be
adhesively bonded to the  



insulating cover layer 20 via the adhesive layer. Thereafter, the stiffener
board 24 is laminated on the conductive  board 25. In order to laminate the
stiffener board 24 on the conductive  5 board 25, for example, the
stiffener board 24 of the metal foil previously formed into a predetermined
shape may be prepared and adhesively  bonded to the conductive layer 25 via
the adhesive layer 28. For example,  Pylarux (product name/available from
Du Pont - Toray Co., Ltd.) is used as  the adhesive used for forming the
adhesive layer 28 10 The stiffener board 24 serves to reinforce the relay
flexible wiring  circuit board 1 when bonding and the like, so that it is
required to have  relatively high stiffness. Preferably, the stiffener
board 24 is arranged  only at a part of the relay flexible wiring circuit
board 1 opposed to the  suspension-board-side connection terminal portion
11, because the 15 remaining part of the relay flexible wiring circuit
board I is required to  have flexibility. The relay flexible wiring circuit
board 1 thus produced is used for  connection between the suspension board
with circuit 3 equipped with the  magnetic head 2 and the control circuit
board 4 for controlling the 20 magnetic head 2, as shown In FIG. 1. The
suspension-board-side  connection terminal portion 11 at the front end
portion of the relay flexible  wiring circuit board 1 is connected to the
W] . wired-circuit-board-side  connection terminal portion 12 of the
suspension board with circuit 3 via  the solder bump 26. Also, the
connector-side terminal portion 22 at the 25 rear end portion of the relay
flexible wiring circuit board I is connected to 14 the connector 15 via the
connection pad 31 and the connector 15 is  



connected to the control circuit board 4. The preamplifier IC 16 is mounted
on the IC-side terminal portion 23  via the connection pad 32, so that the
read signals and write signals  5 transmitted from the suspension board
with circuit 3 to the control circuit board 4 through the read lines 2 1R
and write lines 21W are amplified by  the preamplifier IC 16. Thus, the
read signals and write signals to the magnetic head 2 are  amplified by the
preamplifier IC 16 placed in the relay flexible wiring  10 circuit board 1
interposed between the suspension board with circuit 3 and the control
circuit board 4 and then transmitted to the control circuit board  4, while
keeping the amplified state of signals. This relay flexible wiring circuit
board 1 has the construction wherein  the conductive board 25 is formed at
the suspension-board-side connection  15 terminal portion 11 in such a
relation that the opening 27 is formed at a portion of the conductive board
25 overlapping with one of the first  terminal portion 13 and the second
terminal portion 14 but is not formed at  a portion of the conductive board
25 corresponding to the other of the first  terminal portion 13 and the
second terminal portion 14. In short, the 20 opening 27 confronts the one
of the first terminal portion 13 and the second  terminal portion 14, but
does not confront the other of the first terminal  portion 13 and the
second terminal portion 14, in other words, the  conductive board 25
corresponds to the other of the first terminal portion  13 and the second
terminal portion 14. This construction can allow 25 reduction in
capacitance at the connection points between the read wires 15 6R and write
wires 6W of the suspension board with circuit 3 and the first  



and second terminal portions 13, 14 connected thereto, to control the
characteristic impedance. Hence, the relay flexible wiring circuit board 1
thus constructed can  5 achieve improvement in signal transmission
efficiency for the suspension  board with circuit 3 having the read wires
6R and write wires 6W and the  read lines 21R and write lines 21W formed
with fine pitch or for the  transmission of high-frequency signals. In this
relay flexible wiring circuit board 1, the opening 27 is formed  10 in the
conductive board 25 but no such opening is formed in the stiffener  board
24. By virtue of this, the strength of the relay flexible wiring circuit
board 1 can be held reliably when bonding and the like to contribute to
enhancement of bonding reliability. Also, this arrangement of the
conductive board 25 and the stiffener board 24 can produce controlled 15
characteristic impedance in wide range applications, depending on its
intended purposes and use. Although the ground layer 17 of the relay
flexible wiring circuit board  I comprising the conductive board 25 having
the opening 27 and the  stiffener board 24 has been illustrated above
(FIGS. 2 and 3), the ground 20 layer 17 may be formed by the stiffener
board 24 only, without providing  the conductive board 25, as shown in
FIGS. 4 to 6. The same reference  numbers in FIGS. 4 to 6 refer to
corresponding members or parts to those  of FIGS. 1 to 3, so the
description thereon is omitted. In FIGS. 4 to 6, the ground layer 17 has
the stiffener board 24 only.  25 Also, the stiffener board 24 has a
generally rectangular opening 29 formed 16 at a location at least opposed
to the suspension-board-side connection  



terminal portion 11 in such a relation that the opening 29 corresponds to
either of the first terminal portion 13 and the second terminal portion 14
(the second terminal portion 14 (on the write line 21W side) in FIGS. 5 and
5 6). For example, this stiffener board 24 can be formed in such a process
that the opening 29 is previously formed in the metal foil by punching,
first,  and, then, the stiffener board 24 is laminated on the insulating
base layer  18 via the adhesive layer 28 in such a relation that the
opening 29  10 corresponds to (overlaps with) the second terminal portion
14. The stiffener board 24 may be adhesively bonded directly to the
insulating base layer 18. Usually, the stiffener board 24 is provided at
the location opposed to the suspension-board- side connection terminal
portion 11 only. 15 This relay flexible wiring circuit board 1 has the
construction wherein  the stiffener board 24 is formed at the
suspension-board-side connection  terminal portion 11 in such a relation
that the opening 29 is formed at a  portion of the stiffener board 24
corresponding to one of the first terminal  portion 13 and the second
terminal portion 14 but is not formed at a 20 portion of the stiffener
board 24 corresponding to the other of the first  terminal portion 13 and
the second terminal portion 14. In short, the  opening 29 confronts the one
of the first terminal portion 13 and the second  terminal portion 14, but
does not confront the other of the first terminal  portion 13 and the
second terminal portion 14, in other words, the stiffener 25 board 24
confronts the other of the first terminal portion 13 and the second 17
terminal portion 14. This construction can allow reduction in capacitance  



at the connection points between the read wires 6R and write wires 6W of
the suspension board with circuit 3 and the first and second terminal
portions 13, 14 connected thereto, to control the characteristic impedance,
5 as is the case with the embodiment mentioned above. Hence, the relay
flexible wiring circuit board 1 thus constructed can  also achieve
improvement in signal transmission efficiency for the  suspension board
with circuit 3 having the read wires 6R and write wires  6W and the read
lines 21R and write lines 21W formed with fine pitch or  10 for the
transmission of high-frequency signals. Although the relay flexible wiring
circuit board I having the  insulating cover layer 20 has been illustrated
above, the insulating cover  layer 20 is not necessarily indispensable,
depending on its intended  purposes and use applications. 15 No particular
limitation is imposed on the wired-circuit-board-side  connection terminal
portion 12 of the suspension board with circuit 3. It  may be in the form
of a known terminal portion, such as a flying lead  terminal portion.
Examples  20 While in the following, the present invention will be
described in further detail with reference to Example and Comparative
Examples, the  present invention is not limited to any Examples and
Comparative  Examples. 1) Production of relay flexible wiring circuit board
25 Example 1 18 



A double-sided copper dad laminate (ESPANEX (product name)  available from
Nippon Steel Chemical Co., Ltd.) having a copper foil  having thickness of
12.5[err]m on each side of polyimide sheet having  thickness of 12.5[err]m
was prepared. 5 After the double-sided copper dad laminate was covered with
a dry  film photoresist, the dry film photoresist was exposed to light and
then  developed to form it into a resist pattern to cover a
wired-circuit-pattern  forming portion and a conductive-board forming
portion. Then, after the copper foil exposed from the resist was etched,
the  10 resist was removed, thereby forming, on one side of the polyimide
sheet,  the conductor layer of the wired circuit pattern having the read
lines and  the write lines having the first terminal portions and the
second terminal  portions, respectively, and also forming, on the other
side of the polyimide  sheet, the conductive board having at a portion
thereof the opening  15 overlapping with the second terminal portions.
Thereafter, a generally rectangular aluminum sheet having thickness  of
100[err]m was adhesively bonded to the other side of the polyimide sheet
at a portion thereof opposed to the first terminal portions and the second
terminal portions via an adhesive layer of epoxy adhesive having thickness
20 of 10[err]m. The flexible wired junction board was produced in this
manner.  Example 2 A single-sided copper clad laminate (ESPANEX (product
name)  available from Nippon Steel Chemical Co., Ltd.) having a copper foil
having thickness of 12.5,u in on one side of polyimide sheet having  25
thickness of 12.5[err]m was prepared. 19 



After the single-sided copper clad laminate was covered with a dry  film
photoresist, the dry film photoresist was exposed to light and then
developed to form it into a resist pattern to cover a wired-circuit-pattern
forming portion. 5 Then, after the copper foil exposed from the resist was
etched, the  resist was removed, thereby forming, on one side of the
polyimide sheet,  the conductor layer of the wired circuit pattern having
the read lines and  the write lines having the first terminal portions and
the second terminal  portions, respectively. 10 Thereafter, a generally
rectangular aluminum sheet of 100[err]m thick  having, at a portion thereof
opposed to the second terminal portions, an  opening previously formed by
punching was adhesively bonded to the other  side of the polyimide sheet
via an adhesive layer of epoxy adhesive having  thickness of 10 gm 'in such
a relation that the opening can overlap with the 15 second terminal
portions. The flexible wired junction board was produced  in this manner.
Comparative Example 1 Except that an aluminum sheet with no opening was
used, the same  processes as those of Example 2 were taken to produce the
wired circuit  20 board. 2) Production of Suspension Board with Circuit
After solution of photosensitive polyamic acid resin was applied to a
surface of a metal sheet of stainless foil having thickness of 25[err]m, it
was  exposed to light and then developed. Then, it was dried and cured to
form 25 an insulating base layer of polyimide resin having thickness of
10[err]m 20 



(which was opened at connecting portions thereof to the first terminal
portion and the second terminal portion). Then, a wired circuit pattern of
copper foil with 10[err]m thickness (wired circuit pattern formed by read
wires and write wires) was formed on the insulating base layer thus 5
formed by the semi-additive process. Further, after the solution of
photosensitive polyamic acid resin was applied to a surface of the copper
foil, it was exposed to light and developed. Then, it was dried and cured
to form an insulating cover layer of polyimide resin having thickness of
31u  in (which was opened at a connecting portion thereof to a magnetic
head). 10 Thereafter, the connecting portions of the metal sheet to the
first terminal  portions and the second terminal portions were opened. The
suspension  board with circuit was produced in this manner. 3) Evaluation
The solder bumps were formed on the first terminal portions and the  15
second terminal portions of the flexible wired junction circuits of
Examples  1, 2 and Comparative Example 1. Then, the first terminal portions
and  the second terminal portions were connected to the read wires and the
write wires of the suspension board with circuit thus produced via the
solder bumps. Then, the characteristic impedances at the connection 20
points on the relay flexible wiring circuit board side, the connection
terminal portion side, and the suspension board with circuit side were
measured by a time domain reflectometry (TDR) method. The results are
shown in TABLE 1. 25 TABLE 1 21 Write wireRelay flexible wiring 



Connection portionSuspension board circuit boardwith circuit Example
I90Q70Q80 Q Example 295Q800800 Comparative 100[err]60[err]80Q I Example I f
TABLE 2 Read wireRelay flexible wiring Connection portionSuspension board
circuit boardwith circuit Example 170Q50 Q50Q Example 275Q50Q50Q
Comparative 100Q60Q500 1 Example I I It is dearly seen from TABLE I that
Examples I and 2 are smaller  5 than Comparative Example 1 in difference of
the characteristic impedance  among the respective parts. While the
illustrative embodiments of the present invention are  provided in the
above description, such is for illustrative purpose only and  it is not to
be construed restrictively. Modification and variation of the 10 present
invention that will be obvious to those skilled in the art is to be
covered by the following claims. 22 WHAT IS CLAIMED IS: 



1. A wired circuit board to connect with a suspension board with circuit
having a read wire and a write wire, the wired circuit board comprising: 5
an insulating layer, a first terminal portion to connect with the read wire
and a second  terminal portion to connect with the write wire on one
surface of the  insulating layer, and a ground layer formed on the other
surface of the insulating layer, 10 the ground layer having an opening
formed at a portion thereof  overlapping with either of the first terminal
portion and the second  terminal portion. 2. The wired circuit board
according to Claim 1, wherein the ground  layer comprises a stiffener board
and a conductive board interposed  15 between the insulating layer and the
stiffener board, and wherein the  opening is formed in the conductive
board. 3. The wired circuit board according to Claim 1, wherein the ground
layer comprises a stiffener board, and wherein the opening is formed in the
stiffener board. 20 23 




