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AND W RI NG THE SAME BACKGROUND OF THE INVENTION 1. Field of the 20 OCT 2000
| fventi on The present invention relates to a magnetic head assenbly
using for a magnetic disk apparatus or the like, to a nmethod of

manuf acturing the sane and to a nethod of wiring the sane using for signal
transm ssion between a magnetic head and external. 2. Description of the
Rel ated Art Generally, in magrietic disk apparatus, a magnetic head
assenbly reads out/wites information on a magnetic di sk of recording
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circuit provided on the body portion of a magnetic di sk apparatus and the

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a magnetic head assembly using
for a magnetic disk apparatus or the like, to a method of manufacturing the
same and to a method of wiring the same using for signal transmission
between a magnetic head and external.

2. Description of the Related Art

Generally, in magnetic disk apparatus, a magnetic head assembly
reads out/writes information on a magnetic disk of recording medium. A
magnetic head assembly comprises a rotational arm rotating along a
recording surface of a magnetic disk. On the tip of the rotational arm, a
magnetic head for reading/writing information of magnetic disk 1is
mounted.

In order to enable signal transmission between a control circuit
provided on the body portion of a magnetic disk apparatus and the
magnetic head mounted on the tip of the rotational arm, the control circuit
and the magnetic head need to be electrically connected by use of a flexible
printed circuit board or the like. A method of connecting a control circuit
and a magnetic head of the related art is as follows. First, the magnetic
head and a relay flexible printed circuit board (hereinafter referred to as a

relay FPC board) are connected through a pattern of a conductive material



magneti ¢ head nmounted on the tip of the rotational arm the control circuit
and the magnetic head need to be electrically connected by use of a
fllexible printed circuit board or the like. A nethod of connecting a
control circuit and a nmagnetic head of the related art is as follows. °
First, the magnetic head and a relay flexible printed circuit board
(hereinafter referred to as a relay E@g_board) are connected through a
pattern of a conductive nateri al

-2- fornmed on the rotational arm The flexible printed circuit board
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side FPc board) 1is connected to the relay board. The external side FPC
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pattern are respectively conne rasoni c I'ng or so
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FPC board is peel ed of f. Unexam ned Patent Application Publication
No. Hei O- fg@ﬁegglvefly connected by ultrasonic welding or solder fusion.
In such a method of connecting by ultrasonic welding or solder
fusion, however, the connecting operation is complicated. This results in
defects in connection. Specifically, in a method by using ultrasonic
welding, gold plate covering the surfaces of the relay FPC board and the
external side FPC board is peeled off.
Unexamined Patent Application Publication No. Hei 9-180380
proposes the following method. A connecting portion of the external side
FPC board and a connecting portion of the relay FPC board are previously
attached to the facing surfaces of two components constituting the
rotational arm and the two connecting portions are connected to be
sandwiched between the components in fabricating the rotational arm.
The publication refers to the interposition of an adhesive having
anisotropic conductivity between the connecting portions of the external
side FPC board and the relay FPC board.l
In the method disclosed in the above-mentioned Unexamined
Patent Application Publication, the external side FPC board and the relay
FPC board are connected in the rotational arm. It makes it impossible to
work with the connecting condition observed. This results in poor

workability. No detailed description is made for the method of connecting



proposes the follow ng nmethod. A connecting portion of the external side
FPC board and a connecting portion of the relay FPC board are previously
attached to the facing surfaces of two conponents constituting the
rotational armand the two connecting portions are connected to be

sandwi ched between the conponents in fabricating the rotational arm The
publication refers to the interposition, of an adhesive having anisotropic
conductivity between the connecting pd&%ions of the external side FPC
board and the relay FPC board. In the nmethod disclosed in the
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arm |t makes it inpossible to work with the connecting condition
observed. This results in poor workability. No detailed description is
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SUWARY OF THE | NVENTI ON ) . The p({ esent_ i nvention i defsigned to
overcone the foredengresent invention is designed to overcome the lorégoing

problems. It is an object of the invention to provide a magnetic head
assembly with low defect in connection and good workability, and methods
of manufacturing and wiring the same.

A method of wiring a magnetic head assembly of the invention
comprises the steps of; providing an arm side-wiring member, one end is
electrically connected to the magnetic head and the other end has a first
connecting portion, on the rotational arm; preparing an external
side-wiring member, one end is connectable to the external circuit and the
other end has a second connecting portion; and electrically connecting the
arm side-wiring member and the external side-wiring member by
overlapping the first connecting portion and the second connecting portion
with a predetermined conductive adhesive member in between on the
rotational arm.

In a method of wiring a magnetic head assembly of the invention,
the arm side-wiring member and the external side-wiring member are fixed
sandwiching a conductive adhesive member having anisotropic
conductivity and connected. The conductive adhesive member has
conductivity only in the direction of overlapping. This prevents
conduction of each adjacent terminal even if there is a plurality of

terminals in the first connecting portion of the arm side-wiring member or



problrems. It is an object of the invention to provide a magnetic head
assenbly with | ow defect in connection and good workability, and nethods
of manufacturing and wiring the sane. A method of wiring a
magneti c head assenbly of the invention conprises the steps of providing
an armside-wring nenber, one end is electrically connected to the
magneti ¢ head and the other end has a first connecting portion, on the
rotational arm preparing an external ~4%ide-wiring nenber, one end is
connectable to the external circuit and the other end has a second

and the oxBp/EHeo0BA BRRFRG TSRl BuernansldiEvima Rbapet TR, Mo "
Bdhesi ve. mERBBRCRGT G0t HecRPBS AT ITA Jytohel ad e SRHEAI SRR AAE ' 7
nenber and BRABheEX BAngl PSPARSTNTGy TRAHET AT 050he ARAPERFhGUR
conducti ve adhesi ve nmenber having anisotropic conductivity and connect ed.
The conductfaciditatisesieconnestiar pragess.conductivity only in the direction of
overlapping. This prevents conduction of each adjacent termnal even if
there is a plural ihy nfethédofrividihg a maghnetit ihead assembdly phtheinvensionof t he
arm si de-w ri ng nmenber or _
desirably, a plurality of the arm side-wiring members are provided
corresponding to the plurality of magnetic heads, respectively; and the first
connecting portions of the plurality of arm side-wiring members and the
secorid connecting portion of the external side-wiring member are
connected in a single step in the connecting step. The rotational arm may
comprise an arm tip mounting the magnetic head and a rotatable arm body
supporting the arm tip and the first connecting portions of the arm
side-wiring members and the second connecting portion of the external
side-wiring member may be overlapped in the connecting step.
Additionally, it is desirable that the connecting step comprises a
step of curing of the conductive adhesive member. The conductive
adhesive member may be thermosetting and heated to a temperature
higher than that allowing the conductive adhesive member to be completely
set in the step of curing. In this case, desirably, the conductive adhesive
member is once heated to a temperature lower than that allowing the
conductive adhesive member to be completely set before the step of curing.
Desirable conductive adhesive members are an adhesive tape made of

anisotropic conductive resin or a paste adhesive made of anisotropic

conductive resin. Further, a flexible printed circuit board is desirable for



-4 - " the second connecting portion of the external side-wiring nmenber. The
connection of the armside-wiring nmenber and the external side-wiring
menber on a predeterm ned exterior surface of the rotational arm
facilitates the connection process. In a nethod of wiring a
magneti c head assenbly of the invention, desirably, a plurality of the arm
side wiring nenbers are provided corresponding to the plurality of

magneti ¢ heads, respectively; and the TR7 st connecting portions of the
plurality of armside-wiring nenbers and the second connecting portion of
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a tenperature higher than that_all ow ng‘the conductive adhesi ve nenber to
be conpl et edsfernal side-wiring member. In this case, the flexible printed circuit

board can be used for the relay board. Further, it is desirable to include
the step of overlapping and electrically connecting the relay board and the
wiring pattern sandwiching a predetermined conductive adhesive member
having anisotropic conductivity in the direction of overlapping.

A method of manufacturing a magnetic head assembly of the
invention comprises a step of wiring for electrically connecting the
magnetic head and an external circuit, wherein the step is performed with
the above-mentioned method of wiring a magnetic head assembly.

In a method of manufacturing a magnetic head assembly of the
invention, it is desirable to provide the inspection terminal in the arm
side-wiring member. In this case, desirably, before the above-mentioned
step of wiring, the steps of performing a predetermined inspection of the
magnetic head with use of the inspection terminal of the arm side-wiring
member; and removing the inspection terminal from the arm side-wiring
member after the inspection are further comprised.
| A magnetic head assembly of the invention comprises: a magnetic
head; a rotational arm mounting the magnetic head; an arm side-wiring
member, one end is electrically connected to the magnetic head and the

other end has a first connecting portion, provided on the rotational armj;



set in the step of curing. In this case, desirably, the conductive adhesive
menber is once heated to a tenperature |ower than that allow ng the
conducti ve adhesive nmenber to be conpletely set before the step of curing.
Desirabl e conductive adhesive nenbers are an adhesive tape nade of

ani sotropi c conductive resin or a paste adhesive nade of anisotropic
conductive resin. Further, a flexible printed circuit board is desirable
for Tor 5 - the external side-wiring
menber . Desirably, the armside-wiring nenber is fabricated of the
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conprises a step of wiring for electrically connecting the
connecting portion of the external side-wiring member are overlapped with

a predetermined conductive adhesive member having anisotropic
conductivity in between and electrically connected to each other on the
rotational arm.

In a magnetic head assembly of the invention, desirably, the arm
side-wiring member comprises a wiring pattern made of a conductive
material formed on the rotational arm and a relay board electrically
connecting the wiring pattern and the external side-wiring member, and
the relay board and the wiring pattern are overlapped with a
predetermined conductive adhesive member having anisotropic
conductivity in between and electrically connected to each other.

Other and further objects, features and advantages of the

invention will appear more fully from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing a structure of a magnetic
head assembly that is applied a method of wiring according to an
embodiment of the invention;

FIG. 2 1s a perspective view showing a structure of the arm tip of

the magnetic head assembly shown in FIG. 1;



magneti ¢ head and an external circuit, wherein the step is performed with

t he above nentioned nethod of wiring a magnetic head assenbly. I n
a’'nmet hod of manufacturing a nmagnetic head assenbly of the invention, it is
desirable to provide the inspection termnal in the arm side-wring '
menber. In this case, desirably, before the above-nentioned step of
wiring, the steps of performng a predp?grnined I nspection of the nmagnetic
head with use of the inspection term nal of the armside-wiring nenber;
and renoving the inspection termnal fromthe armside-wiring menber after

the inspection ar @Iturd ek FIaAPFe#eshowing a strudufBora! tdlaf S Appegp! y of

the invention conprises: a magnetic head; a rotational arm nounting the
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FIG. 5 is a view showing a vicinity of a connecting portion of an
external side FPC board;
FIG. 6 is a view showing a state that the connecting portions of the
external side FPC board and the relay FPC board are connected;
FIG. 7 is a sectional view showing the sectional structure of the
connecting portion shown in FIG. 6;
FIG. 8 is a flow chart showing a method of manufacturing the
magnetic head assembly according to the embodiment of the invention; and
FIG. 9 is a perspective view showing a step of the method of
manufacturing the magnetic head assembly according to the embodiment

of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiments of the invention will be described in detail below
with reference to the accompanying drawings.
<Configuration of magnetic head assembly>
First, a configuration of a magnetic head assembly that is applied
a method of wiring a magnetic head assembly according to an embodiment
of the present invention will be described.

FIG. 1 is a perspective view showing a configuration of a magnetic
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predet er mi ned conductive adhesi ve nenber having ani sotropic conduct
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and electrically connected to each other on the rotation

In a magnetic head assenbly of the invention, desirably, the arm
side-wiring nenber conprises a wiring pattern nade of a conductive
material formed on the rotational arm@hd a rel ay board electrically
the wiring pattern and the external side-wiring nenber, and the
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centered, for instance. The magnetic head assembly 100 comprises a
rotational arm 1 rotating with the axis Y, which is parallel to the rotation
axis of the magnetic disk, centered. The rotational arm 1 comprises an
arm body 10 as a solid block rotatably supported by a radial bearing 12
with the axis Y centered.

The rotational arm 1 comprises four arm tips la, 1b, 1c and 1d
extended from the arm body 10 parallel to the surface and backside of the
magnetic disk. The arm tips 1a to 1d ai‘e almost evenly spaced along the
axis Y of the rotational arm 1 (in the vertical direction in FIG. 1). A
driving coil 14 for driving the rotational arm 1 is attached to the arm body
10 of the opposite side of the arm tips la to 1d. The driving coil 14
constitutes a voice coil motor together with an unshown magnetic circuit
provided as other part of the magnetic disk apparatus. More specifically,
application of current to the driving coil 14 produces driving force for
rotating the rotational arm 1 by an action with the magnetic field by the
magnetic circuit.

On the tip of the arm tips 1a to 1d, magnetic heads 2a, 2b, 2¢ and
2d are respectively mounted to face the surface and backside of the

magnetic disk. Each magnetic head 2a to 2d includes either or both of a

reproducing head comprising, for example, magnetoresistive element (so
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- FIG 3 is a plan view showing a structure of a relay FPC board
according to the enbodi nent; FIG 4 is a sectional view showi ng a
state that the relay FPC board shown in FIG 3 is attached to the armtip;
FIG 5is a viewshowng a vicinity of a connecting portion of an external

si de FPC board; FIG 6 is a view showng a state that the
connecting portions of the external side FPC board and the relay FPC board
are connect ed; FIG 7 is a sédional view show ng the sectional
structure of the connecting portion shown in FIG 6; FIG 8 is a
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perspective wui ew showing a step of, the nethod of manufacturing the
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| LED DESCRI PTI. ON OF THE PREFERRED ENBCDI S nbodi nent s of
the invention wil Copdugidee papieans §aggbape agg:@gre formed on the AP s

la to 1d by, for example, printing for signal transmission between each

magnetic head 2a to 2d of the magnetic head assembly 100 and a control
circuit 6 of the magnetic disk apparatus. One ends of the conductive
patterns 8a to 8d are connected to the magnetic heads 2a to 2d and the
other ends extend to the arm body 10, respectively. Four relay FPC
boards 3a, 3b, 3c and 3d are provided on a side of the arm body 10 and one
ends of the relay FPC boards 3a to 3d are connected to the conductive
patterns 8a to 8d in the base of the arm tips 1a to 1d. The other ends of
the relay FPC boards 3a to 3d are connected to an external side FPC board
4. The external side FPC board 4 comprises a connecting portion 40 to be
connected to the relay FPC boards 3a to 3d at one end and a connecter 41
to be able to connect to the control circuit 6 at the other end.

FIG. 2 is a perspective view showing a structure of the arm tip 1la.
The arm tip la is fabricated of a long plate 100 of metal in a thickness of,
for example, about 0.05 mm and is fixed a mounting plate 101 of
substantially square plate member to one end in the longitudinal direction.
The mounting plate 101 is fixed to the bottom side of the arm tip la and to
the arm body 10 through a mounting hole 102. To the bottom side of the
long plate 100 of the opposite side of the mounting plate 101, almost cuboid
shaped slider 20a is fixed. At an end face of the slider 20a, the magnetic

head 2a is formed. A head terminal 25a consisted of four terminals 201,



with reference to the acconpanying drawi ngs. <Configuration of magnetic

head assenbl y> First, a configuration of a magnetic head assenbly
that is applied a nethod of wiring a magnetic head assenbly according to
an enbodi mrent of the present invention will be described. FIG 1

IS a perspective view showi ng a configuration of a magnetic

8 head assenbly 100 that is applied a ﬁe_t hod of wiring a magnetic head
assenbly according to an enbodinment. In a magnetic di sk apparatus provided
t he magnetic head assenbly 100, two magnetic disks of a recording nmedium

(not  shown)2GH, 20PHAH APy for URBRAL BiHuH 48 BltAN o tHeMRiRbic Keid Raskance.
The magneti c head assenbly 100 conprises a rotational arm1l rotating with

the axis Y,f;?mwwﬁle%wrle?ﬂdfaeeBbﬁlerﬁmtrimom@. g@/f the magnetic disk,

centered. The rotational arm 1 conprises an arm bo 10 as a solid block

oLt 2y, U6 b WpBleo BT pute 1o, B B0 i) HRY, e
fromthe arcr(r)]nta%gé/ivé %a@%rrgl ae lcoxgs?st%ﬁeofs tl()llrl{c %v%%inagg%l?%%lf%%dgm? t84t I?lgde of
conductive materials is formed. The wirings 81 to 84 of the conductive
pattern 8a are connected to the terminals 201 to 204 of the head terminal
25a in the end of the long plate 100, respectively. The conductive pattern
8a extends toward the mounting plate 101 on the long plate 100 and bends
approximately at a right angle just before reaching to the mounting plate
101. The bended long plate 100 then réaches to the side end face of the
mounting plate 101 and connects to a connecting pad 9a formed thereon.

The arm tips 1b to 1d are fabricated substantially similar to the
arm tip la. However, as shown in FIG. 1, the arm tip 1b of the second
step from the top comprises the magnetic head 2b on its top face and the
conductive pattern 8b on its bottom face. Similarly, the arm tip 1d of the
fourth step from the top comprises the magnetic head 2d on its top face and
the conductive pattern 8d on its bottom face. On the other hand, the arm
tip 1c of the third step from the top comprises the magnetic head 2¢ on its
bottom face and the conductive pattern 8c on its top face.

FIG. 3 shows the whole shape .of the relay FPC board 3a. The
relay FPC board 3a is formed of a flexible and long shaped base 35a made
of polyimide and four wirings 36a formed thereon, for instance. A relay
terminal 34a consisted of four terminals 341, 342, 343 and 344, which

correspond to four wirings 36a, is formed at an end of the relay FPC board



magnetic disk. The armtips la to 1d are al nost evenly spaced al ong the
axis Y of the rotational arm1 (in the vertical directionin FIG 1). A
deiving coil 14 for driving the rotational arm1l is attached to the arm
body 10 of the opposite side of the armtips la to 1d. The driving coil 14
constitutes a voice coil notor together with an unshown magnetic circuit
provi ded as other part of the nmagnetic gi_sk apparatus. Mre specifically,
application of current to the driving clil 14 produces driving force for
rotating the rotational arm1 by an action with the magnetic field by the
magneti c ci 1 P T 3 i : RAE ; etic
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An inspection terminal 33a is formed at the other side of the relay terminal

84a sandwiching the connecting terminal 30a of the relay FPC board 3a.

The inspection terminal 33a is used for inspecting the magnetic
head 3a or the like before connecting the relay FPC board 3a to the
external side FPC board 4. After later-described inspection of the
magnetic head 3a, the inspection terminal 33a is cut in the part indicated
by a chain line C in FIG. 3 and separated from the relay FPC board 3a. As
a result, the connecting terminal 30a is positioned at an end of the relay
FPC board 3a.

The structures of the other relay FPC boards 3b, 3c and 3d are
similar to that of the relay FPC board 3a so the illustration and the
description thereof are omitted.

FIG. 4 is a sectional view taken along line IV-IV of FIG. 3 for
describing the connecting condition of the relay FPC board 3a and the
connecting pad 9a of the arm tip 1a. The connecting pad 9a formed on a
side of the mounting plate 101 of the arm tip la is consisted of four
terminals 91, 92, 93 and 94, each connected to the wirings 81, 82, 83 and 84
(see FIG. 2) of the conductive pattern 8. The terminals 91, 92, 93 and 94
of the connecting pad 9a are spaced same apart as the terminals 341, 342,

343 and 844 of the relay terminal 34a. For the connection of the relay



la.to 1d by, for exanple, printing for signal transmni ssion between each
magnetic head 2a to 2d of the magnetic head assenbly 100 and a control
circuit 6 of the magnetic di sk apparatus. One ends of the conductive
patterns 8a to 8d are connected to the magnetic heads 2a to 2d and the

ot her ends extend to the arm body 10, respectively. Four relay FPC boards
3a, 3b, 3c and 3d are provided on a Si'gﬁ'Of the arm body 10 and one ends
of the relay FPC boards 3a to 3d are cdfinected to the conductive patterns
8a to 8d in the base of the armtips la to 1d. The other ends of the relay
FPC boar ds 3 f Si 4. The
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FIG 2 is CcLivV | gW showi. n structure of the armtip, la. The
armtip | aaclogﬁpgtgﬁ%% 8%‘2%1*’%?“%&%#@“8Pgﬂbwfi%‘%fsa{s Yretal ﬂf ﬂa}frt‘ﬁ?%?n&% of ,
for exanple,,about 0. mm and.is fixed a nmounting plate 101 of

subst ant i al*P Ysg%fé%n@agﬁ%aeaﬂ@ reongeghae il 9 aree adbexsid: taliface eagh ect i on.
The mounting plate 101 is fixed to the bottomside of the armtip la and to
the arm bo&%ﬂgmaflrﬁ@u@n%ﬁ apd ] O aith the aniketropic pendustivei tapedt it he

| ong plate_ 100 of the opposite side of the nmounting plate 101, al nost

cuboi d shfhséﬁe%m'i der 20a is fixed. At an end face of the slider 20a, the
magnetic head 2a is fornmed. A head term nal 25a consisted of four
terminals 201, A tape having a cure temperature of about 150°C and exhibiting a

certain adhesion with heating to about 100 °C is desirable as the
anisotropic conductive tape 7. Specifically, CP series (product name)
manufactured by Sony Chemicals Corporation or the like is used. A paste
adhesive of anisotropic conductive resin may be used instead of the
anisotropic conductive tape 7. The anisotropic conductive tape 7 has
conductivity only to the direction of thickness. This prevents conduction
of each terminal of the relay terminal 34a or that of the connecting pad 9a.
FIG. 5 is an enlarged plan view showing part of the external side
FPCboard 4. A number of wirings 44 formed on a flexible base 45 made of,
for example, polyimide for signal transmission with the magnetic heads 2a
to 2d forms the external side FPC board 4. Each wiring 44 extends to an
end edge 4E of the external side FPC board 4 and terminals 47a, 47b, 47c
and 47d of the end of the wirings 44 are aligned along the end edge 4E.
Each terminal 47a to 47d is used for signal transmission with the magnetic
heads 2a to 2d and constitutes the connecting portion 40 of the external
side FPC board 4. The component indicated by reference numeral 49 in

FIG. 51s IC chip. The IC chip 49 performs generation of recording current,



202, '203 and 204 for signal input and output to the magnetic head 2a is
formed on the top or end face of the slider 20a of FIG 2. ~ On the
top surface of the long plate 100 of the armtip la, the conductive
pattern 8a consisted of four wirings 81, 82, 83 and 84 nmade of conductive
materials is formed. The wirings 81 to 84 of the conductive pattern 8a are
connected to the termnals 201 to 204 of the head termnal 25a in the end
of the long plate 100, respectively. THE "conduct i ve pattern 8a extends
toward the nmounting plate 101 on the long plate 100 and bends

107, “The bandearedid DBE S0sRRE, PERRhCo Priub. BhaTRARL Qe 1e'

nmount i ng pl 0 d..connect s Q onnegting pad 9a fornmed thereon.
The armti égf%(ﬂl{cé@go eemﬁiggﬁﬁgl.\pgﬁs gﬁﬁggﬁm ially simlar to the a][ mtip
la. However, as shown in FLG 1, the armtip |b of the cond  step from
the top conpri ses PRECORRGHERS POREGR @oog]ﬁh‘? le§t9c1’GﬁI ﬁggeFﬁﬁdbf’Wéi 4cf$)‘|‘=djuc';]i ve
pattern 8b on its bottomface. Simlarly, the armtip_ 1d of the ourt
step from ttﬁé qoaﬁe%fé%rtﬁgesnﬁﬁé%éﬁbt Béc 9add30d) formed dntthp relase FAMY  the
conductive pattern 8d on its bottomface. On the other hand, the arm
boards 3a to 3d are connected with an anisotropic conductive tape 5

exhibiting conductivity only in the direction of thickness like the
above-described anisotropic conductive tape 7. The anisotropic conductive
tape 5 has enough width and length to completely cover the connecting
portion 40. A tape having a cure temperature of about 150°C and
exhibiting a certain adhesion under heating to about 100 is desirable as
the anisotropic conductive tape 5. CP series (product name) manufactured
by Sony Chemicals Corporation or the like can be used, for instance. A
paste adhesive of anisotropic conductive resin may be used instead of the
anisotropic conductive tape 5.

FIG. 6 is a plan and sectional view showing the state that the
connecting portion 40 and the connecting terminals 30a to 30d are
overlapped. FIG. 7 is a sectional view of FIG. 6 taken along line VII-VII,
As shown in FIG. 7, the connecting terminals 30a to 30d are respectively
overlapped on the connecting portion 40 sandwiching the anisotropic
conductive tape 5. The anisotropic conductive tape 5 has conductivity only
to the direction of thickness. This prevents conduction of each connecting
terminal 30a to 30d or that of the connecting portion 40.

The external side FPC board 4 corresponds to a specific example of

the “the external side-wiring member” of the invention. The relay FPC



tip Ic of the third step fromthe top conprises the magnetic head 2c on its
bottom face and the conductive pattern 8c on its top face. FIG 3
shows the whol e shape of the relay FPC board 3a. The relay FPC board 3a is
formed of a flexible and | ong shaped base 35a made of polyimde and four
wirings 36a forned thereon, for instance. Arelay ternmnal 34a consisted
of four termnals 341, 342, 343 and 34i Wwhich correspond to four wrings
36a, is formed at an end of the rel ay EC board 3a in the

| ongi tudi nal direction. A connecting termnal 30a for connecting to the

external sifarfPQ@abesr3l 4ndstHe hRdudtie?BREEIAHaC kY gdhﬁoﬁ@%&{d eh athe

relay FPC board 3a in the |ongitudi naI d| rection. The connecti ng term nal

S oot f onSpRtifie Sak @ SISy OHESAAANS hEnBBY! Of KhEIviBfon 2

inspection erm na s for e of thé're erm nal

232 sancht Rl "Frg PRSEELTg 8@%@&8’# ek %%Se%n% it T 2o o
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the magnetic heads 2a to 2d correspond to a specific example of the
“magnetic head” of the invention and the rotational arm 1 corresponds to a
specific example of the “rotational arm” of the invention.
<A method of manufacturing a magnetic head assembly>

Description will now be made for a method of manufacturing a
magnetic head assembly according to the embodiment. FIG. 8 is a flow
chart showing a method of manufacturing the same and each step will be
described along the flow chart.

First, as shown in FIG. 2, a relay FPC board 2a is attached to the
arm tip la (S10). In other words, the connecting pad 9a provided on the
mounting plate 101 of the arm tip 1a and the relay terminal 34a of the
relay FPC board 3a are fixed and connected sandwiching the anisotropic
conductive tape 7. Specifically, the anisotropic conductive tape 7 is
adhered to the connecting pad 9a with heating to below its cure
temperature, for example, at 100°C and then the relay terminal 34a is
adhere to the anisotropic conductive tape 7. At this time, the position of
the relay terminal 84a is adjusted to face each terminal 341, 342, 348 and
344 of the relay terminal 34a (see FIG. 5) and each terminal 91, 92, 93 and
94 of the connecting pad 9a by using, for example, a microscope. It is

possible to readhere the relay terminal 34a for adjusting its position



magnetic head 3a, the inspection termnal 33a is cut in the part indicated
by a chain line Cin FIG 3 and separated fromthe relay FPC board 3a. As
a-result, the connecting termnal 30a is positioned at an end of the relay

FPC board 3a. The structures of the other relay FPC boards 3b, 3c
and 3d are simlar to that of the relay FPC board 3a so the illustration
and the description thereof are omtted. FIG 4 is a sectional

view taken along line IV-1V of FIG 3 fHY" describing the connecting
condition of the relay FPC board 3a and the connecting pad 9a of the arm

of "the ar m PREES 1he RErReaoBI N tarf 4 Rl iely 5 o3 and 94, each
Cornee g 10, iRl BB oSSl don bRt on 2 b ec L
spaced same _apart as the termnals 341, 342, 3%3 and_ 344 of the rel ay
term nal 34heafBg athe tewpaeaiure Plofor examplea ) 50T, which is shghtly higher
12 - termnal 34a of the relay FPC board 3a and the connecting pad 9a, an
ani sot r opi ctlsamdisceuneetempryaturendbersbyasatsidter apisotropindcantdugtivectsipe havi ng
After that, the relay terminal 34a and the connecting pad 9a are fixed and
connected. The anisotropic conductive tape 7 may be first adhered to the
relay terminal 34a and then adhere the connecting pad 9a thereto.
Alternatively, in overlapping the relay terminal 34a and the connecting
pad 9a, the anisotropic conductive tape 7 may be sandwiched therebetween.
Similar to the above-described method, each terminal of relay FPC
boards 3b, 3c and 3d is connected to each connecting pad of the arm tips 1b,
1c and 1d.
The magnetic heads 2a to 2d are respectively inspected with the
inspection terminals 33a to 33d of the relay FPC boards 3a to 3d (S12). A
dynamic characteristic with use of a magnetic disk, MR resistance and so
on are inspected. Specific description of the method of inspection is
omitted. After completing the inspection of the magnetic heads 2a to 2d,
the inspection terminals 33a to 33d are cut off and removed (S14).
The arm tips 1a to 1d attached the relay FPC boards 3a to 3d are
sequentially attached to the arm body 10 as shown in FIG. 9 (S16). The
arm tips la to 1d attached to the arm body 10 by fitting fixtures (not
shown) to each mounting hole 102 of the arm tips 1a to 1d. With the arm

tips 1a to 1d are attached to the arm body 10, each connecting portion 30a

to 30d of the relay FPC boards 3a to 3d reaches to a side 11 of the arm body



conductjvity only to the direction of thickness is used. In other words,
the relay termnal 34a and the connecting pad 9a are adhered to face each
terminal 341 to 344 and 91 to 94 with the anisotropic conductive tape 7 in
bet ween. A tape having a cure tenperature of about 150[err] C and
exhibiting a certain adhesion with heating to about 100 [err]Cis
desirable as the anisotropic conductkﬁg_tape 7. Specifically, CP series
(product nanme) nanufactured by Sony m cals Corporation or the like is
used. A paste adhesive of anisotropic conductive resin may be used i nstead
of the anigptropic conductive tape 7. The ani sotropic conductive tape 7
has conductivity only to the direction of thickness. This prevents

conduct o of easl diivll BTG 1! Bo FEIrPEMTIAL 3349 AL kb Bhnileubde

connecting pad 9a. n enlarged plan view's rt
of the extegpn | mber  of ; Wi.gi 44 for a
f-1 exi bl e bgcée%%hggzdg%:p%?gpgeégﬁgl g}?e F?%Feg}f%l aséd‘f’ (r;fﬁgl gﬂ%ﬁ% {Eﬁg%@é}r ssion
with the netd c,heads to 2d f.qr e external side FPC board. 4. Each
W ring aa ST, RER, B okugel it PG Remuld & Aaherside thrcidront 7 4" and
g O )
term nal s 4ﬁa, 47b, 47c and 47d of the end of the wirings 44 are aligned
al ong the &H8 @ugebody 10gwath the momaecting partond4) stursed ¢wsids. griEhe
transm ssion with the magnetic heads 2a to 2d and constitutes the
connect i ng agasatrenic gonductiveetapet 2inatdhersddity HrRCdmcting. porhiencéhpattent
indicated by reference numeral 49 in FIG 5 is ICchip. The IC chip 49
per f or ns gdeatiag tonbedowrits onxti tegnperaters, for example, at 100°C and then the
connecting terminals 30a to 30d of the relay FPC boards 3a to 3d are
adhere to the anisotropic conductive tape 5. At this time, the position of
the connecting terminals 30a to 30d is adjusted to face each terminal 47a to
47d of the connecting portion 40 and each terminal 30a to 30d. It is
possible to readhere the connecting terminals 30a to 30d because the
anisotropic conductive tape 5 incompletely sets. Subsequently, the
anisotropic conductive tape 5 is pressed with heating at a temperature of,
for example, 150°C, which is slightly higher than its cure temperature,
thereby set the anisotropic conductive tape 5. After that, the connecting
portion 40 and the connecting terminals 30a to 30d are fixed and
connected.
The anisotropic conductive tape 5 may be first adhered to the
connecting terminals 30a to 30d and then the connecting portion 40 is
adhered thereto. Alternatively, in overlapping the connecting portion 40
and the connecting terminals 30a to 30d, the anisotropic conductive tape 5

may be sandwiched therebetween.

Thus, the magnetic head assembly 1 shown in FIG. 1 is



13 -° anplification of reproducing signal, and swtching recording and
reproducing to the magnetic heads 2a to 2d. The connecting portion
40 of the external side FPC board 4 and the connecting term nals 30a, 30b,
30c and 30d fornmed in the relay FPC boards 3a to 3d are connected with an
ani sotropi c conductive tape 5 exhibiting conductivity only in the
direction of thickness |ike the abov_,pgscribed ani sotropi ¢ conductive
tape 7. The anisotropic conductive tdpe 5 has enough width and length to
conpl etely cover the connecting portion 40. A tape having a cure

t enper at ur gy@fufakiavéd. 150[err] C and exhibiting a certain adhesi on under
heating to about 100[err]C is desirable as the anisotropic conductive tape

5. CP seri gRflobisQfy gem) gRpufactured by Sony Chemicals Corporation or
the |ike can %esuse& or |Igllstance. A paste adhesive of anisotropic

conductve 1estn ARtoREIASH ol e RRURRLEES b L UARLR o0,
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is a secti

external side FPC board 4 and the connecting terminals 30a to 30d of the
relay FPC boards 3a to 3d are overlapped and fixed by the anisotropic
conductive tape 5. This enables to connect a plurality of wirings of both
connecting portions in a single step. As a result, defects in connection are
reduced and connecting process is simplified as compared to the individual
connection by each wiring. This also prevents peeling of gold plate formed
on, for example, the external side FPC board 4 without using ultrasonic
welding. The connecting portion 40 of the external side FPC board 4 is
connected to the connecting terminals 30a to 30d of the relay FPC board 3a
to 3d on the side 11 of the arm body 10. This enables to operate with
observing the connecting condition and therefore the workability is
improved.,

The relay terminals 34a to 34d of the relay FPC boards 3a to 3d
are connected to the connecting pad of the arm tips la to 1d with the
anisotropic conductive tape 7. As a result, connecting process is simplified
and defects in connection are reduced. Further, as shown in FIG. 2, the
component, which is the relay FPC board 3a is attached to the arm tip 1a,
can be treated as a unit and therefore the workability in manufacturing is
improved.

In overlapping the connecting terminal 40 of the external side FPC



As shown in FIG 7, the connecting termnals 30a to 30d are respectively
over | apped on the connecting portion 40 sandw ching the anisotropic
conductive tape 5. The ani sotropic conductive tape 5 has conductivity only
to the direction of thickness. This prevents conduction of each connecting
termnal 30a to 30d or that of the connecting portion 40. The
external side FPC board 4 corresponds_gg_a specific exanple of the "the
external side-wiring nenber"” of the inve&ntion. The relay FPC

- 14 boards 3a to 3d and the conductive patterns 8a to 8d correspond to a

speci fic expaRi e Md thecorte@inbd8riiddls Qog'%a"sea%f%e m‘ayiﬁw %L&Pd‘% 3a

Further, the anisotropic conductive tape corresponds to a specl

I f " ICLI ' " | t] ) ,
Ch e ot 0 18 e %%Eﬁdgé%oféﬁf?%fsah(%%g@%} %095%?%’ 306ET ﬁi ert
" i " of. i i t t arm1,corresponds to a
spodl Tl & o BRborthlY it Einet i teximiRal dbHnd Bt chnnesting LR Dd of

manuf act uri neti.c head assembl y> Description will now be
nmade for a “J'rggt ﬁ‘b% r@HﬁfEf@f’%’r‘?snéngew?fﬁ@Hlel the, aalatives pagitipnael beth ng to
the enmbodinent. FIG 8 is a {low . . )

connecting portions before complete set of the anisotropic conductive tape

5.

Although the present invention has been described by some
embodiments and examples, the invention is not limited to the foregoing
embodiments and examples but can be variously modified. For example,
in FIG. 1, as an alternative to using the relay FPC boards 3a, 3b, 3c and 3d,
the conductive patterns 8a, 8b, 8c and 8d may be formed to extend to the
side 11 of the arm body 10 and be connected the connecting portion 40 of
the external side FPC board 4 to its one end. In this case, the anisotropic
conductive tape 5 can be used. The number of arm tips may be unlimited.

As described above, according to a magnetic head assembly and
methods of wiring and manufacturing the same of the invention, the
connecting portions of the external side-wiring member and of the arm
side-wiring member are overlapped and connected with a conductive
adhesive member having anisotropic conductivity in between. As a result,
it is easy to connect as compared to ultrasonic welding or solder fusion, for
instance. The connecting portions are overlapped on a predetermined
exterior surface of the rotational arm. This enables to operate with
observing the connecting condition and therefore reduce defects in

connection.



chart’ showi ng a nmethod of manufacturing the sane and each step will be
descri bed along the flow chart. First, as shown in FIG 2, a relay
FPC board 2a is attached to the armtip la (S10). In other words, the
connecting pad 9a provided on the nounting plate 101 of the armtip |la and
the relay term nal 34a of the relay FPC board 3a are fixed and connected
sandwi ching the anisotropic conductive tape 7. Specifically, the

ani sotropi ¢ conductive tape 7 is adhered to the connecting pad 9a with
heating to below its cure tenperature, for exanple, at 100[err]C and then

the relay ter i nalacdfatihg 1o iRhfod B Wifind'i SRIERRCHEONANELINE Jrape 7 A

this time, the position ay ter I'S adjuste ace each

term nal 34 4 .af 1. r m.pal see Fl 5) and
each term néﬁveéﬁi,%nQ:Zsefh%Q%Qg%%%fﬁf(a%f&]?ﬁleg ?%?1%@%& %&pgd%@ag§§ugfn{_gﬁ:mf or
examl e, 2 SRR Syhhts” ard RRhBEa" & A SRS ke S0 ' 342
because the_ anj sotropi c conductiye tape 7 inconpletely sets.

Subsequent | §prt W"%t@%&"é’ﬁ%ﬁ"dﬁctive tape 7 is pressed with heating at

a tenperature of, for exanple, 150[err]C, which is sli g(lihtly hi gher
According to a method of wiring a magnetic head assembly of the

invention, the conductive pattern forms the arm side-wiring member and
the relay board are connected with a conductive adhesive member having
anisotropic conductivity. This enables to further simplify the connecting
process.

According to a magnetic head assembly and a method of
‘manufacturing the same of the invention, a predetermined inspection with
the inspection terminal of the arm side-wiring member for a magnetic head
is performed before connecting the external side-wiring member and the
arm side-wiring member. After that, the inspection terminal is removed
form the arm side'wiring member. As a result, the quality of a magnetic
head is easily inspected in fabricating a magnetic head assembly.
Separation and removal of the inspection terminal from the arm
side-wiring member saves space in a magnetic disk apparatus, for example.

Obviously many modifications and variations of the present
invention are possible in the light of the above teachings. It is therefore to
be understood that within the scope of the appended claims the invention

may be practiced otherwise than as specifically described.



than-its cure tenperature, thereby set the anisotropic conductive tape 7.
After that, the relay term nal 34a and the connecting pad 9a are fixed and
connected. The ani sotropic conductive tape 7 nay be first adhered to the
relay termnal 34a and then adhere the connecting pad 9a thereto.
Alternatively, in overlapping the relay term nal 34a and the connecting
pad 9a, the anisotropic conductive tape 7 may be sandw ched therebetween.
Similar to the above-described nethod,” 4ach terminal of relay FPC boards
3b, 3c and 3d is connected to each connecting pad of the armtips 1b, 1c
and 1d. : etic heads 2a to 2d are respectively inspected
with the iﬁgggé§§gﬁn@ggﬁinals 33a to 33d of the relay FPC boards 3a to 3d
(S12). A dynam c characteristic with use of a magnetic disk, MR resistance
and so on are inspected. Specific description of the nethod of inspection

is omtted, After, conpleting the inspection.of th netic heads 2a to
2d, the inbpecti dhTethad of aring 2 mpanetic ead qRsepbly 4%%9@%1‘("?%4).
The armtips la to 1d attached the relay FPC boards 3a to 3d are .
sequent i al | rTRIMEEAEAS: » Tagnetiqrhpady forpelastr conpeeting the megnetithe arm
tips la to 1d attached to_the ‘armb'odg 10 by fitting fixtures (not_  shown)
to each nouheadtp anlesteroal circuib provided isppataelydorm. therotationalarm, theps | a
to 1d are attached to the arm body 10, each connecting portion 30a to 30d
of the rel apeERid tomprisinathecst@ps offaches to a side 11 of the arm body
providing an arm side-wiring member, one end is electrically
connected to the magnetic head and the other end has a first connecting
portion, on the rotational arm;
preparing an external side-wiring member, one end is connectable
to the external circuit and the other end has a second connecting portion;
and
electrically connecting the arm side-wiring member and the
external side-wiring member by overlapping the first connecting portion
and the second connecting portion with a predetermined conductive
adhesive member in between, on the rotational arm,
wherein the conductive adhesive member has anisotropic

conductivity in a direction of overlapping of the first and the second

connecting portions,

2. A method of wiring a magnetic head assembly according to claim 1,
wherein in the case where the rotational arm mounts a plurality of
magnetic heads;

a plurality of the arm-side-wiring members 1is provided

A g




16 - ~ 10.
connect ed . :
Specifically, first, the external side FPC board 4 is adhered to

(518).
t he side
out si de.

As shown in FIG 1, the relay FPC boards 3a to 3d are
to the connecting portion 40 of the external side FPC board 4

11 of the armbody 10 with the connecting portion 40 turned

The anisotropic conductive tape 5 is adhered to the connecting

portion 40 with heating to belowits %!il’e tenperature, for exanple, at

100[err] C and then the connecting ter

nals 30a to 30d of the relay FPC

boards 3a to 3d are adhere to the anisotropic conductive tape 5. At this

ime, th b t | ) d_is adjusted to
121322 e;cﬁ lt%ea? iﬁ‘%s%)g?d%{ atotdgl% ﬁggﬂgﬁlc{fﬁa Ig%cﬁee@%d%gg%g’ﬁ %ﬁgéglghahgnd each
S S

t er m nal

30a to 3 t lcdnnd@

| ble . r here_the cpnnect i term nal s
30a to 30d because ﬁierts ani sot T E’gﬁéé)lgsdt?g? 9ep1%1§?51é%5°fr?58’n'8}%g‘§f’9hn§e_ts. t
Sub tl | S0t rQpi c, conductive tape LS presse th, heating a
=t erper at dbembgFe o 95 SRR SORaKTng Porfibe o St BriFiar e VIR s
t erature t her eb et the _ani sotrqpic conductive tape 5. ter
tC lﬁ;lte , te We) c‘BﬁW@@# A cmb‘EﬂqY"?‘f)W aGingle stepelnciherropneeigng eted. nal s 30a to 30d
are fixed and

3. A method of wiring a magnetic head assembly according
to claim 1, wherein in the case where the rotational arm comprises an arm
tip mounting the magnetic head and a rotatable arm body supporting the
arm tip, the first connecting portions and the second connecting portion are

overlapped on the arm body in the connecting step.

4, A method of wiring a magnetic head assembly according to claim 1,
wherein the connecting step includes a step of curing of the conductive

adhesive member.

5. A method of wiring a magnetic head assembly according to claim 4,
wherein;

the condﬁctive adhesive member is thermosetting; and

the conductive adhesive member is heated to a temperature higher
than that allowing the conductive adhesive member to be completely set in

the step of curing.

6. A method of wiring a magnetic head assembly according to claim 5,

wherein a step of heating the conductive adhesive member at a

A



connect ed. The ani sotropi c conductive tape 5 may be first adhered
to the "connecting terminals 30a to 30d and then the connecting portion 40
is adhered thereto. Alternatively, in overlapping the connecting portion
40 and the connecting termnals 30a to 30d, the anisotropic conductive

tape 5 may be sandw ched therebetween. Thus, the nmagnetic head
assenbly 1 shown in FIG 1 is o0 . - 17
_ manufactured. <Effects of the embodiZvent > As descri bed above,

according to the nmethod of wiring a nmagnetic head assenbly of this

enbodi nent, etf%fe etk | : e ' d 4 and
t he connectif- n trg?%&nmé}g%%%{ %H%(r))%}ﬁ%{ﬁ%h%ﬁ ?%ﬂag%ﬁg%%dt})%gﬁgsﬁggt{ég%gd are
over | apped IR . ' ' uct | ve fape 5. Thi s enabl es
t o connect gé] |l JPE%M%?Q%@%@ég%%%gﬁh&g%g’nﬁte@ﬁ#g portions in a single

step. As a result, defects in connection are reduced and connecting
process is sinplified as conpared to the individual connection by each

wiring. Thi I t eel i f | d t . .
ng ! '? . a SOApILS’éfor& osf veﬁ'lenglr Q%ane%ﬁ: heapci gss%n];bqgr r;%gordmg to claim 1,

wherein an adhesive tape made of anisotropic conductive resin is used as

p—

the conductive adhesive member.

8. A method of wiring a magnetic head assembly according to claim 1,
wherein a paste adhesive made of anisotropic conductive resin is used as

the conductive adhesive member.

9. A method of wiring a magnetic head assembly according to claim 1,
wherein a flexible printed circuit board is used as the external side-wiring

member.

10. A method of wiring a magnetic head assembly according to claim 1,
whersin the arm side-wiring member comprises a wiring pattern made of a
conductive material formed on the rotational arm and a relay board for
electrically connecting the wiring pattern and the external side-wiring

member,

11, A method of wiring a magnetic head assembly according to claim
10, further comprising a step of overlapping and electrically connecting the

relay board and the wiring pattern with a predetermined conductive

AR




on,, for, exanple, the external side FPC board 4 without using ultrasonic
wel di ng. The connecting portion 40 of the external side FPC board 4 is
connected to the connecting termnals 30a to 30d of the relay FPC board 3a
to 3d on the side 11 of the arm body 10. This enables to operate with
observing the connecting condition and therefore the workability is

| mproved. The relay termnals 34a to 34d of the relay FPC boards
3a to 3d are connected to the connecf?ﬁg pad of the armtips la to 1d with
the anisotropic conductive tape 7. As a result, connecting process is

sinplified d R tion are reduced Further, as shown in
FIG 2, theacggéonrr%g%g%%b%lvﬁ ﬁpge?ft he relay FPC board 3a is attached to the

t | a, t t t herefore the, workabi lit
ﬁwrag]uf ;Et u?i ngC?Q p"i%etrél%aeﬁlde agond‘%@{"el ﬁ %%Fé*}‘f Cappt etrhehﬁ%nﬁé‘&%qt’rfﬁx?er ni nal
40 of the external -18 -
board 4 anocopﬁg %@ﬁﬁé%?bﬁ&“ﬁ&?ﬂ?ﬁﬁPENMmS 30d of the relay FPC boards 3a

to 3d, the anisotropic conductive tape 5 is heated to, for exanple,
100[err]Cto tenporarily fix the connecting term nal 40 and the connecting

term nal s o )
12. A method of wiring a magnetic head assembly according to claim

10, wherein a flexible printed circuit board is used as the relay board.

13. A method of manufacturing a magnetic head assembly having a
rotational arm mounting a magnetic head, the method comprising a step of
wiring for electrically connecting the a magnetic head and an external
circuit,

wherein the step is performed with the method of wiring a

magnetic head assembly according to claim 1.

14. A method of manufacturing a magnetic head assembly according
to claim 13, wherein an inspection terminal is provided on the arm

side'wiring member.

15. A method of manufacturing a magnetic head assembly according

to claim 14, further comprising, before the step of wiring, the steps of:
performing a predetermined inspection of the magnetic head with

use of the inspection terminal of the arm side-wiring member; and
removing the inspection terminal from the arm side-wiring

member after the predetermined inspection.

—
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30a to 30d. This prevents a deviation of the relative position of both
connecting portions before conplete set of the anisotropic conductive tape
5! : Al t hough the present invention has been described by sone
enbodi nents and exanples, the invention is not limted to the foregoing
enbodi nents and exanpl es but can be variously nodified. For exanple, in
FIG 1, as an alternative to using the_relay FPC boards 3a, 3b, 3c and 3d,
t he conductive patterns 8a, 8b, 8c andzéd may be formed to extend to the
side 11 of the arm body 10 and be connected the connecting portion 40 of
the external side FPC board 4 to its one end. In this case, the anisotropic
conductive tape 5 can be used. The nunber of armtips may be unlimted.

As descri beirj%abovgﬁlr %%gﬁg'Rl@gdtagsé}npﬁ,?{@&éﬁsﬁggd assenbly and nethods of

W ring and nanuf a € sanme o0 nvefition, the connecting
portions of the external.sjide:w ring nmenber and of the arm side-wring
nenber are overl aﬁﬂ&ﬂgﬁﬁtﬂchﬁﬁ%ect ed with a conductive adhesive member
havi ng ani sotropic conductivity in petween. As.a . result, it is easy to
connect as conpar @dotationalayzy maungnethemagnets beads usi on, for i nstance.
The connecting portions are aqverl apped on a predeterm ned exterior surface
of the rotational aa aymTefle vapiag memherogae and i electaeadbr pomrpctek to
connecting condition and therefore reduce defects in connection.

the magnetic head and the other end has a first connecting portion,

provided on the rotational arm; and

an external side-wiring member, one end is able to electrically
connected to an external circuit provided separately form the rotational
arm and the other end has a second connecting portion,

wherein the first connecting portion of the arm side-wiring
member and the second connecting portion of the external side-wiring
member are overlapped with a predetermined conductive adhesive member
having anisotropic conductivity in between and electrically connected to

each other on the rotational arm.

17. A magnetic head assembly according to claim 16, wherein the arm
side-wiring member comprises a wiring pattern made of a conductive
material formed on the rotational arm and a relay board electrically
connecting the wiring pattern and the external side-wiring member,
wherein the relay board and the wiring pattern are overlapped with a
predetermined conductive adhesive member having anisotropic

conductivity in between and electrically connected to each other.
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-19 - According to a nethod of wiring a magnetic head assenbly of
tHe i'nvention, the external side-wiring nenber and a plurality of arm
side-wiring nenbers are connected in a single step. This enables to

further inprove the workability. According to a nethod of wiring a
magneti c head assenbly of the invention, the conductive pattern forns the
armside-wiring nenber and the relay'b8§rd are connected with a conductive
adhesi ve nmenber having anisotropic conductivity. This enables to further

simplify the connecting process. According to a nagnetic head
assenbly and_a_ net hod of manufacturing the same of the invention, a
predetermn tion with the inspection termnal of the arm

side-wiring nenber for a nagnetic head is perforned before connecting the
external side-w rigg nenber and the arm side-wi ring nmenber. After that,

t he i nspect i WAGNETRE HAFAD ASSEMELY) AND, METHQDS, GF FRCGTURINGeber . As a
result, the WI?%V%@ EHWi c head is easily inspected in fabricating

a magnetic head assenbly. Separation and renoval of the inspection
termnal fromthe arm side-wiring nenber saves space in a magnetic disk
apparatus, for exanple.

A connecting portion of the external side FPC board connected to a
control circﬁit i.)rovided outside of a magnetic head assembly and
connecting terminals of arm side FPC boards respectively connected to
magnetic heads are overlapped with an anisotropic conductive tape having
anisotropic conductivity in the direction of thickness in between. The
anisotropic conductive tape is applied pressure between the connecting
portion and the connecting terminals with heating to a temperature of, for
example, 150C and is set. As a result, the connecting portion and the
connecting terminals are cpnnected. The anisotropic conductive tape has
anisotropic conductivity only in the direction of thickness so that
conduction of wirings adjacent each other is prevented although a plurality
of wirings is formed on the connecting portion and the connecting

terminals.

FiIGg. 1



Obvi ously many nodi fications and variations of the present invention are
possibl'e in the light of the above teachings. It is therefore to be
understood that within the scope of the appended clains the invention nay
be practiced otherw se than as specifically described.

20 - What is clained is: 1. A nmethod of wiring a nmagnetic head
assenbly having a rotational armnounting a magnetic head, for

el ectrically connecting the magnetic Hedd to an external circuit provided
separately formthe rotational arm the nethod conprising the steps of,
providing an arm side-wiring nenber, one end is electrically connected to
the magnetic head and the other end has a first connecting portion, on the

rotational arm preparing an external side-wiring nmenber, one end
is connectable to the external circuit and the other end has a second
connecting portion; and el ectrical ngogngcti ng the arm

side-wiring nenber and the R o)

FIG.1
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external side-wring nmenber by overlapping the first connecting portion
and the second connecting portion with a predeterm ned conductive adhesive

menber in between, on the rotational arm wherein the conductive
adhesi ve nmenber has anisotropic conductivity in a direction of overlapping
of the first and the second connecting portions. 2. A et hod of

Wi ring a nmagneti c head assenbly according to claiml1l, wherein in the case
where the rotational armnounts a plur@ /ffy of nmgnetic heads; a
plurality of the armside-wiring nmenbers is provided

- 21 - corresponding to the plurality of magnetic heads, respectively; and

the first connecting portions of the plurality of armside-wiring nenbers
and the second connecting portion of the external side-mﬁri@b menber are
connected in a single step in the connecting step. o 3. A
met hod of wiring a magnetic head assenbly according —2

FIG.2




to claim1, wherein in the case where the rotational armconprises an arm
tip nmounting the nagnetic head and a rotatable arm body supporting the arm
tip, the first connecting portions and the second connecting portion are
over| apped on the arm body in the connecting step. 4. A met hod of

Wi ring a nmagnetic head assenbly according to claim1, wherein the
connecting step includes a step of curing of the conductive adhesive
menber . 5. A nethod of wiring a Bgdffeti c head assenbly according to
claim4, wherein; t he conductive adhesive nenber is

t her nosetting; and t he conductive adhesive nenber is heated to a
tenperature higher than that allow ng the conductive adhesive nenber to be
conpletely set in the step of curing. 6. A nmethod of wiring a
magneti ¢ head assenbly according to claim5, wherein a step of heating the
conducti ve adhesive nenber at a

FIG.3
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- 22 - tenperature lower than that allow ng the conductive adhesive nmenber
to’ be conpletely set is perforned before the step of curing. 7. A
met hod of wiring a magnetic head assenbly according to claim1l, wherein an
adhesi ve tape made of anisotropic conductive resin is used as the
conductive adhesive nenber. 8. A nmethod of wiring a nmagnetic head
assenbly according to claiml1l, wherein a paste adhesive nade of

ani sotropi c conductive resin is used ad “ffhe conductive adhesive nenber.

9. A nmethod of wiring a nagnetic head assenbly according to claiml,
wherein a flexible printed circuit board is used as the external
side-wiring nenber. 10. A nethod of wiring a magnetic head assenbly

according to claim1, whereinddhe arm si
wiring pattern made of a conduCtive matenial formed on the rotational arm
and a relay board . for e rically T wWiring pattern and the

external side-wiring nenber.

e-W ring nmenber conprises a
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11. A nethod of wiring a magnetic head assenbly according to claim 10,
further conprising a step of overlapping and electrically connecting the
relay board and the wiring pattern with a predeterm ned conductive

- 23 adhesive nenber in between, wherein the conducti ve adhesive
menber has ani sotropic conductivity in the direction of overl apping.

12. A nethod of wiring a magnetic head assenbly according to claim 10,
wherein a flexible printed circuit boapg/ifs used as the relay board. 13..

A nmet hod of manufacturing a nmagnetic head assenbly having a rotational arm
nounting a magnetic head, the method conprising a step of wring for
electrically connecting the a magnetic head and an external «circuit,
wherein the step is perforned with the nethod of wiring a nagnetic head
assenbly according to claim1.
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14. A nmet hod of manufacturing a nmagnetic head assenbly according to
cladim 13, wherein an inspection termnal is provided on the arm

side-wi ring nenber. 15. A nmet hod of manufacturing a magnetic head
assenbly according to claim 14, further conprising, before the step of

W ring, the steps of: perform ng a predeterm ned inspection of the
magnetic head wwth wuse of the inspection termnal of the armside-wiring
menber; and renovi ng the insp@efTon termnal fromthe arm
side-wiring nenber after the predeterm ned i nspection.

- 24 - 16. A magnetic head assenbly conpri sing: a magnetic
head; a rotational armnounting the magnetic head,; an arm

side-wiring nenber, one end is electrically connected to the nagnetic head

and the other end has a first connegtt jon, provided on the
rotational arm and Start

S10
Attach relay FPC board
to each arm tip

S12
Inspect magnetic head
with inspection terminal
of relay FPC board

S14
Cut inspection terminal
of relay FPC board

S16
Attach each arm tip to
arm body

S18

Connect relay FPC
board to circuit side
FPC board

End

FIG.8



an éxternal side-wiring nmenber, one end is able to electrically connected
to an external circuit provided separately formthe rotational armand the .
ot her end has a second connecting portion, wherein the first
connecting portion of the armside-wiring nenber and the second connecting
portion of the external side-wiring nenber are overlapped wth a

predet ermi ned conductive adhesive nenber having anisotropic conductivity
in between and el ectrically connected @7 each other on the rotational arm
17. A magnetic head assenbly according to claim 16, wherein the arm
side-wiring nenber conprises a wiring pattern made of a conductive

material formed on the rotational armand a relay board electrically
connecting the wiring pattern and the external side-wiring nenber, wherein
the relay board and the wiring pattern are overlapped with a predeterm ned
conductive adhesive nmenber having anisotropic conductivity in between and
el ectrically connected to each other.




