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MAGNETIC HEAD DEVICE

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to a magnetic head device in which a
slider having a magnetic head loaded thereon is mounted on a gimbal
having a thin~-film lead wire pattésned thereon and the thin-film
lead wire has its terminals connected to terminals of the magnetic
head, and which may be suitably used for a hard disc device.
Description of the Related Art

'A magnetic head device used for a magnetic recording device,
such as a hard disc device, includes a base plate 101, a load beam
102 mounted on the base plate 101, a gimbal 103 mounted on the
distal end of the load beam 102, and a slider 104 having loaded

thereon a magnetic head 106 mounted on the gimbal 103, as shown in
Flg 1.
B The load beam 102 .functioning as a suspension for thrusting
the sllder 104 against a recording medium 'during
recording/reproduction, includes an arm mounting portion 102a, to
which the base plate 101 is mounted, an elastic poftion 102b, bent:
" at a pre-set angle for operating as an elastic portion, a tough
portion 102c bent on both sides for being rendered tough, and a
gimbal mounting portion 102d mounting the gimbal. When the magnetic

head device is assembled on the magnetic recording device, the arm

mounting portion 102a, to which is mounted the base plate 101, is
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mounted on an arm desipgned for moving the mpgnetic head device.

The gimbal 103, mounted on the distal end of the load beamn
102, that is the gimbal mountinyg portion 102d, is configured for

not obstructing merment of the slider 104. The gimbal 103 is

formed with an opening 103a around a mounting portion for the
slider 104 for permitting the slider 104 to be moved in both the

pitching and rolling directions. By the gimbal 103 having such

opening 103a, the slider 104 may be moved in both the pitching and

rolling directions, such that the slider 104 may be maintained at

a constant floating height on the recording medium during

recording/reproduction irrespective of, for example, surface states

of the recording medium.

The slider 104, mounted on the gimbal 103, is formed with the

magnetic head 106 comprised of a magnetic core and a coil. For

recording/reproduction, the magnetic head 106 is floated on the
recording medium along with the slider 104, and records and/or
reproduces data on or from the recording medium in the thus floated

state.

A lead wire 105 is lead out at a terminal 104a of the magnetic
head 106. The lead wire 105 is lead along the gimbal 103 and the

load beam 102 to the arm so as to be connected to an external

circuit.

With such magnetic head device, as the magnetic recording

medium is reduced in size or increased in capacity, the size of the

slider 104 tends to be re@uced, while.the float amount of the
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'example, JP Patent Kokai Publication JP-A-6-215513.

3

Slider 104 during recording/reproduction aluo Lends Lo byr:

diminished. Specifically, the slider 104 is not more than 2.0 rmm

or less in length, not more than 1.6 mm or less in width and not

more than 0.43 mm in height, with the amount of float during

recording/reproduction being not more than 0.1 "m.

However, as the slider 104 is reduced in size and the amount

of float is decreased, the effect of the toughness of the lead wire

105 connected to the terminals 104a of the magnetic head 106

becomes significant with respect to the movement of the slider 104.

That is, movement of the slider 104 becomes unstable under the

effect of toughness of the lead wire 105, such that the amount of

float of the slider 104, for example, is changed, thus disabling

regular recording/reproduction.

For-resolvihg this problem, a method has been developed which

consists in forming'a thin-film lead wire on the gimbal 103. With

this method, the lead wire 105 is not connected to the terminal

104a of the magnetic head 106, but a thin-film lead wire is

previously formed on the gimba1'103 and the terminal of the thin-
film lead wire is connected to the terminal 104a of the magnetic

head 106. This significantly diminishes the effect of the lead wire

on the movement of the slider 104.

An instance of connecting the terminal of the thin-film lead

wire to the tefminal of the magnetic head is described in, for

In the instance

described in JP Patent Kokai Publication JP-A-6-215513, a thin-film

Sheet Has Been RTIlaced

T




vi

lead wire 111 i5 previously formed, on Lhe gimbal 110, a:n shown in

Fig.2. Au balls 115 are arranged between a terminal 112 of the

thin-film lead wire 111 and a terminal 114 of a magnetic head 113,

using an Au ball bonder device, and the thin-film lead wire 111 has

its terminals 112 connected to terminals 114 of the mégnetic head

113.

However, if the terminals 112 of the thin-film lead wire 111}

are connected in this manner to the terminals 114 of the magnetic

head 113 using the Au balls 115, the Au balls 115, the terminals

112 of thé thin-film lead wire 111 and the terminals 114 of the
magnetic head 113 need to be in register with one another with high

precision with the progress in the size reduction of the magnetic

head 113, such that it becomes difficult to connect the terminals

112 of the thin-film lead wire 111 to the term@nalsll4 of the

magnetic head 113 reliably. In addit}on, with the progress in size

reduction of the magnetic head 113, the terminals 112 of the thin-

film lead wire 111 and the terminals 114 of the magnetic head 113

are also reduced in size and hence the Au balls 115 also have to

be reduced in size, such that it becomes difficult to connect the

terminals 112 of the thin-film lead wire 111 to the terminals 114
of the magnetic head 113 reliably.

Thus, with the use of the thin-film lead wire "111, it is

difficult to conn%ct the terminals 112 of the thin-film lead wire

111 to the terminals 114 of the magnetic head 113 reliably, such

that it is becoming crucial to enable reliable connection of the
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terminasls 112 of Lthe thin (ilm lead wire 111 Lo the Lerminalg 114

of Lhe magnetic head 113 in an casy manner

[f the thin-film lead wire is used, the effect of toughness

of the lead wire for the slider movement can be reduced

significantly, as explained above. However, if the slider is

reduced further in size, it becomes difficult to override the

-effect of the toughness of the thin-film lead wire. That is, with

the conventional thin~film lead wire, a Cu pattern 122 is formed

on an -insulating layer 121 formed on the gimbal 120, and a

protective layer 123 of, for example, polyimide, is formed on the

Cu pattern 122, as shown in Fig.3. Thus the conventional thin-film

lead wire 1is increased in toughness. Consequently, with the

progress in reduction in size of the slider, it becomes difficult

to override the effect of the toughness of the thin-film lead wire
on the slider movement, such that some means need to be provided
for decreasing the toughness of the thin-film lead wire.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a magnetic head device whereby the terminals of the thin-film lead

wire can be eééily reliably connected to the terminals of the

magnetic head.

It is another object of the present invention to provide a

magnetic head device whereby the thin-film lead wire of tﬁe

magnetic head device can be decreased in toughness.

According to the present invention, there is provided a
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magnetic head device in which a slider carrying a magnetic head g

mounted on s gimbal having a thin film lead wire patterned thercon

and in which the thin-film lead wire has its terminal connected to

a terminal of the magnetic head, wherein the portion of the gimbal

carrying the terminal of the thin-film lead wire [is bent, the

terminal of the thin-film lead wire formed on this bent portion

being contacted with the terminal of the magnetic head for

establishing electrical connection between the terminal of the
thin-film lead wire and the terminal of the magnetic head.

With the magnetic head device, the -terminals of the thin;film

lead wire and the magnetic head are directly interconnected without

using Au balls or the like. Thus, with the present magnetic head

device, if the terminals of the thin-film lead wire are previously

formed on the gimbal in association with the terminals of the

magnetic head, the terminals of the thin-film lead wire and the
terminals of the magnetic head may be accurately connected with
each other by simply arraying the slider carrying the magnetic head

in position on the gimbal and bending the portion of the thin-film

lead wire carrying the terminals without raising the problem of
mistaken registration of the Au balls.

The thin-film lead wire of the magnetic ‘head device is

preferably covered with the electrically conductive protective

film. If the protective film of the thin-film lead wire is formed

of an electrically conductive material, the thin-film lead wire can

be lowered in toughness since the electrically conductive thin film
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can be reduced in Lthickness as compared ta the polyimide Lhin falm

conventionally used as a protective layer.

Thus, with the thin-film magnetic head of the present

invention, the terminals of the thin-film lead wire and the

magnetic head can be interconnected easily and reliably. Since the

protective film of the thin-film lead wire is formed of an

electrically conductive material, it becomes possible to reduce ill

effects of the thin-film lead wire on slider movement in the
pitching and rolling.directions during recording/reproduction.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l1 is a perspective view showing an embodiment of =a
conventional magnetic recording device.

Fig.2 is a perspective view showing the manner of conneétion
between the terminals of the thin-film lead wire and terminals of
the magnetic head in the conventional magnetic head device.

Fig.3 is a cross-sectional view showing the structure of a
thin-film lead wire in the conventional magnetic head device.

Fig.4 is an exploded perspective view showing an embodiment
of a magnetic head device according to the présent invention.

Fig.5 is a perspective' view showing an embodiment of a

magnetic head device according to the present invention.

Fig.6 is an exploded perspective view showing the vicinity of

a gimbal portion of the magnetic' head device of Fig.! to an

enlarged scale.

Fig.7 is a cross—-sectional perspective view showing the
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structure of a4 Lhin (ilm lead wire of the magnetic head desice of
Fig.3 Lo an enlarged scale.

Fig.8 is a perspective view showing the vicinity of the gimbal
portion of the magnetic head device of Fig.2 to an enlarged scale

Fig.9 is a side view showing the relative disposition between

the terminals of the thin-film lead wire and the terminals of the

magnetic head.

Fig.10 is.a side view showing the state in which the slider
is mounted on a slider mounting portion.

Fig.1l1 is a side view showing the state of mounting the slider

on the slider mounting portion.

Fig.1l2 is a side view showing the start of mounting the slider

on the slider mounting portion.

Fig.13 is a side view showing the state in which the slider
has been mounted on the slider mounting portion.

Fig.14 is a side view showing the manner of mounting the

slider on the slider mounting portion.

Fig.15 is a side view showing the manner in which the terminal
portions of the thin-film lead wire are bent by a knife edge.

Fig.16 is a side view showing the state in which the slider
has been mounted on the slider mounting portion.

Fig.17 is a side view showing an illustrative manner of

connection of the terminals of the thin-film lead wire to the

terminals of the magnetic head.

Fig.18 is a side view showing another illustrative manner of
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connection of the terminals of Lhe thin-film lead wire Lo Lhe

terminals of the magnetic head.

Fig.l19 is a side view showing still another illustrative

manner of connection of the terminals of the thin—film lead wire

to the terminals of the magnetic head.

Fig.20 is a plan view showing an illustrative shape of an

opening formed around the terminals of the thin-film lead wire.
Fig.21 is a plan view showing another illustrative shape of

an opening formed around the terminals of the thin-film lead wire.
Fig.22 is a plan view showing another illustrative #hape of

an opening formed around the terminals of the thin-film lead wire.

Fig.23 is a plan view showing an illustrative structure of a

magnetic recording device.

Fig.24 is a front view showing an illustrative structure of

a magnetic recording device.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the drawings, illustrative embodiments of the

present invention will be explained in detail. The present

invention, however, is not limited to these specific embodiments

and may be modified as to the shape or material type within the-

scope of the invention.

The magnetic head device according to the present invention

includes a load beam 2, having a gamble portion 1, operating as a

gimbal, formed at the distal part thereof, a base plate 3 mounted

at the rear end of the load beam 2, a reinforcement plate 4 mounted
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on Lthe back surface of tLthe load beam 2 for reinforcing the load

beeam 2 and a slider 5 having loaded Lthercon a magnetic head mounted

on the gimbal portion 1 of ‘the load beam 2, as shown in Fig.4.

These components are assembled together as shown in Fig.5.
The load beam 2 has, looking from its rear end towards its

forward end, an arm mounting portion 6, to which the base plate 3

is mounted, an elastic portion 7, bent at a pre-set angle, a tough

portion 8, to the back side of which is mounted a reinforcement

plate, a gimbal portion 1, operating as a gimbal, and a pair of

thin-film lead wires 9 formed from the gimbal portion 1 up to the

arm mounting portion 6. Each thin-film lead wire 9 is comprised

of a Cu pattern of a pre-set shape formed on an insulating layer

formed on the-load beam 2 and an electrically conductive protective

film covering the Cu pattern.

The base plate 3 is mounted on the arm mounting portion 6 so
that the position of an opening 6a formed at the center of the arm

mounting portion 6 coincides with that of an opening 3a formed at

the center of the base plate 3. The openings 3a, 6a are used for

mouﬁ%ing the magnetic head device on the arm bf the magnetic

recording device when assembling the magnetic head ‘device on the

magnetic recording device.
The elastic portion 7, extended from the arm mounting portion

6, to which is mounted the base plate 3, and bent at a pre-set

angle, operates as a suspension for thrusting the slider 5 against

the recording medium during recording/reproduction. On the other
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hand, the toupgh portion 8 positiovned between the &#laLstic portiron

7 and the gimbal portion 1, has the reinforcement 4 attached to ity

back surface and supports the slider 5 mounted on the distal end

of the load beam 2. The reinforcement plate 8 has, on its distal

end, a protrusion 4a, and is mounted on the load beam 2 for

thrusting the slider 5 from the back surface of the gimbal portion

1.

The gimbal portion 1, formed on the distal end of the load

beam 2, operates as a gimbal for obstructing movement of the slider

5 in the pitching and rolling directions. The magnetic head,

comprised of the magnetic core and fhe coil, is formed on the

slider 5 mounted on the gimbal portion 1, and a terminal 5a for

recording/reproduction is exposed on the lateral surface of the

slider 5. To this terminal 5a of the récording'head is connected

a terminal 9a of the thin-film lead wire 9 formed on the load beam

2.

The interconnection of the terminals 5a of the magnetic head

5 and the terminals 9a of the thin-film lead wires 9 is explained

in further detail.

Referring to Fig.6, which is an enlarged view showing the

state pf attaching the slider 5 to the gimbal portion 1, the gimbal

portion 1 formed on the distal end of the load beam 2 has an

aperture 12 for defining a slider mounting portion 11. That is, the

"aperture 12 is formed around the slider mounting portion 11

configured for mounting the slider 5, with the exception of the

-__’—_-—_____,_,——'—‘——'_
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distal egnd eof the pimbal portion 1, so that thée slider 5 mounted

on the slider mounting portion 11 is movable easily 1n the rolling

and pitching directions.

The paired thin-film lead wires 9, formed on the gimbal

portion 1, 1is formed for extending from the distal end of the

aperture 12 through the distal end of the gimbal portion 1 up to

the slider mounting portion 11, so as not to be interrupted by the

aperture 12 formed in the gimbal portion 1, and a terminal 9a is

formed on the slider mounting portion 11. The position of the

terminal 9a of the thin-film lead wire 9 1is configured for

registering with the terminal 5a of the magnetic head when the

slider 5 is mounted on the slider mounting portion 11. Around'the

terminals %a of the thin-film lead wires 9 are formed openings 13,

except an area of the slider mounting portion 11 in which the thin-
film lead wires 9 have been formed, so that an area of the slider
mounting portion 11 formed with the terminals %9a of the thin-film

lead wires 9 can be deformed independently.

The thin—-film lead wire 9, formed on the gimbal portion 1, has

an insulating layer and a Cu pattern formed thereon and which is

coated with a protective layer. That is, an insulating layer 9b
L] .

formed of polyimide is forﬁed on the gimbal portion 1 formed of,

for example, stainless steel, a conductor pattern 8¢ formed of, for

example, copper, is formed thereon, and a protective layer 94,

formed of, for example, Ni or Au, is formed for covering the_

i ]
conductor pattern 9c¢ for preventing corrosion of the conductor
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13
paltern Je, au shown in Fig. v

The insulating layer 9b, formed of polyimide, is formed by

coating, for example, a polyimide material, while the protective

film 9d, formed by a conductor, such as Ni or Au, is formed by, for

example, plating or vapor deposition. The insulating layer 9b,

conductor patten 9¢ and the protective film 9d are patterned to a

pre—set shape by photolithographic techniques.

By forming the protective film 9d of the conductor pattern 9c

of an electrically conductive material, such as Ni or Au, the film

thickness of the thin-film lead wire 9 can be reduced significantly

as compared to that of the thin-film lead wire 9 of the

conventional system employing a polyimide protective layer.

Consequently, the thin-film lead wire 9 is extremely low in

toughness, so that the effect of the thin-film lead wire 9 on the

movements in the pitching and rolling directipns of the slider
mounting portion 11 of the gimbal portion 1 can be diminished
significantly. Thus, by using the thin-film lead wire ¢ having the
protective film 9d formed by a conductor, such as Au, there is no
risk of obstruétion of the movement of the slider § under the
effect of the thin-film lead wire 9.

Since the toughness of the thin—filmllead wire 9 becomes
critical only in the portion of the slider mounting_portion 11
taking part in the movement in the pitching and rolling directions,

it is sufficient if only the portion of the protective film sd of’

the thin-film lead wire formed on the gimbal portion 1 is formed

—_—
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of o conductor, such as Ni or Au, with Lhe poirtion of Lhe

protective film 94 of the thin-film lead wire 9 formed on the arm

mounting portion, elastic portion 7 and the tough portion 8 of the

load arm 2 being formed of, for example, polyimide, as in the case

of the conventional thin~film lead wire.

The slider 5, mounted on the gimbal portion 1, is mounted on

the slider mounting, sportion 11, so that the position of the

terminal 9a of the thin-film lead wire 9 is in register with that

of the terminal 5a of the magnetic head, as shown in Fig.8. At

this time, the portions of the slider mounting portion 11 carrying

the terminals 9a of the thih—film_lead wires 9 are bént towards the

slidef 5 while being folded in a chevron shape. This contacts the

terminals 9a of the thin-film lead wires 9 with the terminals 5a

of the magnetic head thus establishing electrical connection

between.the terminals 9a of the thin-film lead wires 9 and the

terminals 5a of the magnetic head.

The terminal 8a of the thin-film lead wire 9 is arranged so

that, when the terminal Sa of the thin-film lead wire is bent as

described above, a distance tl from the center 11A of the slider

mounting portion 11 as far as the terminal 9a of the thin-film

lead wire 9 is smaller than a distance t2 from the center 11A of

the slider mounting portion 11 as far as the terminal 5S5a of the

magnetic head 5, as shown in Fig.9. 1In this case, when the slider

5 is mounted on the slider mounting portion 11, as shown in Fig.10,

a portion 8A of the thin-film lead wire 9 carrying the terminal %a

ot Has Been Re‘laced '

\\\\\I\\ [T



15

opristles as B Spring plate thrysting Lhe terminail s of Lhe Lhan

film lead wire 9 against the terminal S5a of the magnetic head, as

shown by arrow A in Fig.10, for positively estabhlishing rlectrical
connection between the terminals 9a of the thin-film lead wires 9

and the terminals 5a of the magnetic head,'as indicated by arrow

A in Fig.10.

Since the terminals 9a of the thin-film lead wires 9 are.

thrust against the terminals 5a of the magnetic head, there is no

necessity of bonding the terminals 9a of the thin-film lead wires

9. However, for more reliable connection between the terminals 9a

of the thin-film lead wires 9 and the terminals 5a of the magnetic

head, any suitable fixing means, such as ultrasonic bonders or

soldering, may be used simultaneously.

For mounting the slider 5 on the slider mounting portion 11

in this manner, the portion of the thin-film lead wire ¢ carrYing

the terminal 9a is previously bent towards the slider 5 and

simultaneously folded in a chevron shape, as shown in Fig.1l1l.

Subsequently, the slider 5 is mounted in position on the slider

mounting portion 11. This thrusts the terminal 9a of the thin-film
lead wire 9 against the terminal 5a of the magnetic head for
establishing electrical connection between the terminals 9a of the

thin-film lead wires 9 and the terminals 5a of the magnetic head,

before mounting the slider 5 on the slider mounting portion 11, as

shown in Fig.13.

Alternatively,; the slider 5 is mounted in position on the

—_—
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-shider mounting portion 13, 5 shown yn Fig.l4,

afver which tLhe

portion of the thin-film lead wire ¥ formed with the terminal 9a

is thrust from below towards above, using a knife edge 14, as
indicated by arrow B in Fig.15. This causes the terminal 9a of the
thin-film lead wire 9 to be folded in a chevron shape, as shown in

Fig.16, with the terminal 9a of the thin-film lead wire 9 being
thrust against the terminal 5a of the magnetic head. The result is

that the terminal 9a of the thin-film lead wire 9 is electrically

connected with the terminal ©6a of the magnetic head and

subsequently the slider 5 is mounted on the slidgr mounting portion

11.

Thus, with the magnetic head device of the present embodiment,
the _terminal 5a of the magnetic head éan be connected to the
terminals 9a of the thin-film lead wire 9 at the same time as the
slider 5 is mounted_on the slider mounting portion'll. Moreover,

with the present magnetic head device, the terminal 5a of the
magnetic head can be connected to the terminal 9a of the thin-film
lead wire 9 simply by bending the terminal 9a of the thin-film lead

wire 9, so that the electrical connection between the éerminals S5a
of the magnetic head and the terminals 89a of the thin-film lead
:wires 9 can be established far more easily than if the terminals
5a of the magnetic head and the terminals 9a of the thin-film lead
wires.S are interconnected by, for example, Au balls.

In bending the terminal  9a of the thin-film lead wire 9, it

_suffices if the terminal 9a of the thin-film lead wire 9 1is
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contacted with the terminal 5a of the magnetic head by such

bending, Whiie the bending in the <chevron shape 1s merely

illustrative and not limitative of the present invention.
Specifically, the portion of the thin-film lead wire 9

carrying the terminal 9a may be bent towards the slider 5, and the

distal portion 9B thereof may be bent with a pre-set R, as shown

in Fig.17.

Altérnatively, the portion of thq magnetic head carrying the
terminal 5a is formed at a low position reaching the mounting
surface on fhe slider mounting portion 11, and the portion of .the
thin-film lead wire 9 carrying the terminal 9a of the thin-film

lead wire 9 may be bent slightly, as shown in Fig.18.

Still alternatively, the thin-film lead wire 9 may be formed

on the back surface of the slider mounting portion 11 and an end

portion 9C of the thin-film lead wire 9 may be bent towards the

slider 5, as shown in Fig.19. By so doing, it suffices to bend the

terminal 9a of the thin-film lead wire 9 in one direction for
establishing electrical between the terminals 9a of the thin-film
lead wires 9 and the terminals 5a of the magnetic head, while the

necessity of bending the terminal 9a in a chevron shape may be

eliminated.

The shape of an opening 13, formed around the formed around
phe terminal 9a of the thin-film lead wire 9, bent as described
above so as to be connected to the terminal 5a of the magnetic

head, needs only to be configured to permit the portion of the
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shider mounting portion 11 carrying the vterminal 9a of the thin

'film lead wire 9 to be flexed independently.

The illustrative shape of the opening 13 is shown in Figs.20

to 22 showing the vicinity of the terminal 9a of the thin-film lead .

wire 9 to an enlarged scale.

The opening 13 is formed on three sides of the terminal 9a of

the thin-film lead wire 9,_pomprised of the insulating layer 9b and

the conductor pattern 9c covered by the protective film 9d,

excepting the side by which the thin-film lead wire 9 is led out,

while the corners of the opening 13 are formed as right—angle

corners, as shown in Fig.20. The opening 13 of such shape is

simpler in shape and hence may be formed easily.

Alternatively, the opening 13 is formed on three sides of the

terminal 9a of the thin-film lead wire 9, comprised of the

insulating layer '9b and the conductor pattern 9¢ covered by the

protective film 9d, excepting the side by which the thin-film lead

wire 89 is led out, while the corners of the opening 13 are formed

as rounded corners, as shown in Fig.21. 1If the opening 13 is of

such shape, there is no risk of sharp edges being formed on bending

the gimbal portion around the opening 13. By rounding the opening

13 in this manher, there is no risk of the edge portion around the

terminal 9a of the thinffilm pattern 9 damaging the magnetic head

and the slider 5.

Still alternatively, the opening 13 is formed on three sides

of the terminal 9a of the thin-film lead wire 9, comprised of the

'\
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insulating layer 9b and the conductor pattern 3¢ covered by the

protective film 9d, excepting the side by which the thin-film lead

wire 9 is led out, while notches 13c are formed at bending portions
of the gimbal portion 1 on the terminal ends of the opening 13 and
on both sides of the terminal 9a of the thin-film lead wire 9, as
shown in Fig.22. By providing these notches 13c, the portions of.
the terminal 9a of the thin-film lead wire 9 may be bent as shown

in Figs.11 to 13 and 14 to 16 along these notches 13c¢c for enabling

the thin-film lead wire 9 to be bent at the pre-set positidns.

In the foregoing déscription, there are two terminals of the
magnetic head and only two thin-film lead wires. However, the
number of the terminals of the magnetic head is not limited to two.
_Specifically, a magnetoresistance éffect magnetic head for playback
may also be used and two terminals are led from this playback head,
while an inductive type magnetic head for recording may also be
provided and two terminals are led out from this recording head,
so that a ;um total of four termingls may be led out. Of course,
the present invention may be applied to a case in which the number
of the terminals of the magnetic heads is three or more, provided
that the numbers of the thin-film lead wires and the associated
terminals are increased correspondingly.

If the number of the lead wires is increased in this manner,
the effect of toughness of the lead wires tends to be increased,
while it becomes necessary to intercohnect the terminals of the

magnetic head and the thin-film lead wires with higher accuracy.
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Therefore, if an increased number of the lead wires is used, the

favorahle.effects of the present invention, that is low toughness
of the thin-film lead wi;e, obviation of ill effects of higher
toughness of the lead wire, and facilitated interconnection of the
lterminals of the magnetic head and thoge of the thin-film lead

wires, may be exhibited more outstandingly.

-In the above description, the gimbal portion is formed at the

distal end of the load arm. Of course, the gimbal and the load arm

may be formed separately and the gimbal may be mounted at the

distal end of the load arm, as in the case of the magnetic head

- device explained in connection with the prior—art device. However,

it is difficult in this case to form the thin-film lead wire for

extending from the gimbal as far as the load arm. Therefore, the

thin-film lead wire may be formed only on the gimbal portion and

one of the terminals of the thin-film lead wire formed on the

gimbal connected to the magnetic head as described'aﬁove, with the
opposite terminals of the thin-film lead wire formed on the gimbal
being then connected to the lead wire connected to the external

circuit. As a matter -of course, the lead wire connected to the

other terminal of the thin—film.lead wire is irrelevant to the
movement of the magnetic head in the pitching and rolling
directioné. so that toughness of the lead wire raises no particular
problem. |

An illustrative magnetic recording device, having loaded

thereon the above-described magnetic head device, is now'explained
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only bLbriefly.

Referring to Figs.23 and 24, the magnetic recording device

includes 'a magnetic disc 33, locally secured in position by a

camper 31 and run in rotation by a spindle motor 32, a magnetic

head device 34, having a slider 34b carrying a magnetic head at the
distal end of a load arm 34a and a common chassis 35 carrying the

magnetic disc 33 and the magnetic head device 34. The magnetic

recording device records/reproduces the information on or from the
magnetic disc 33 by this magnetic head device 34. The magnetic head

device 34 is mounted on the opposite side of the magnetic disc 33

with respect to the magnetic head device 33 for

recording/reproducing the information on or from both sides of the

magnetic disc 33. The rear ends of these magnetic head devices 34

are mounted to an arm 37 mo#ed by, for example, a voice coil motor

36. The magnetic head device 34 is moved by this arm 37 so that,

for recording/reproduction, the slider 34b carrying the magnetic

head is moved to a pre—set position on the magnetic disc 33.
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CLAIMS

Claim 1. A magnetic head device in which a slider carrying a
magnetic head is mounted on a gimbal having 5 thin-film lead wire
patterned thereon and in which said thin-film lead wire has its
terminal connected to a terminal of said magnetic head, wherein the
improvement resides in that

the portion of said gimbal carrying the terminal of said thin-
film lead wire is bent, the terminal of the thin-film lead wire
formed on this bent portion being contacted with the terminal of
said magnetic head for establighing electrical connection bétween
the terminal of the thin-film lead wire and the terminal of the
magnetic head.
Claim 2. The magnetic head device as claimed in claim 1 wherein the
terminal of the thin-film lead wire is biaséﬁ towards the terminal
of said magnetic head under the elasticity of the bent gimbal.
Claim 3. The magnetic head device as claimed in claim 1 wherein
said gimbal is formed at the distal end of the load beaﬁ mounted
on the arm and wherein s;id thin—fi;m lead wire is formed fof
extending from the gimbal to the load beam.
Claim 4. The magnetic head device as claimed in claim 1 wherein at
least a terminal portiop of said thin-film lead wire is cpvered by
an electrically conductive protective film.

Claim 5. The magnetic head device as claimed in claim 1 wherein the

thin-film lead wire is covered in its entirety with an electrically

conductive protective film.
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Claim 6. The magnetic head device ags claimed in claim 1| wherein
notches are formed at a portion of said gimbal adapted to be bent

and said gimbal is bent along said hotches.
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