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1 MAGNETI C HEA ASSEMBLY {17 BACKER
THE | NVENTI ON Field of the Invention ‘?"Mjhe i esent
invention relates to a magnetic head assenbly suitable for a hard di sk
unit or the like in which a slider on board with a nagnetlc hé f_

mounted to a ginbal portion where | ead wires have been provid#ed; and the
termnals of the lead wwres and the termnals of the magnetic head are
connected with each other. Description of Related Art

A magnetic head assenbly used in a magnetic recorder such as a hard disk

unit is provided with a base pl 102 nmounted on the
base plate 101, a ginbal 103 %ﬁgépéﬁﬁah@%%%qﬁﬁﬁiwtlon of

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a magnetic
head assembly suitable for a hard disk unit or the like
in which a slider on board with a magnetic head is
mounted to a gimbal portion where lead wires have been
provided, and the terminals of the lead wires and the
terminals of the magnetic head are connected with each
other,

Description of Related Ait

A magnetic head assembly used in a magnetic
recorder such as a hard disk unit is provided with a
base plate 101, a load beam 102 mounted on the base
plate 101, a gimbal 103 mounted on the point portion of
the load beam 102 and a slider 104 on which a magnetic
QFad 106 mounted on the gimbal 103 is mounted as shown
in Fig. 19.

The above-mentioned load beam 102 functions as
a suspension for pressing the slider 104 against a
recording medium at time of recording and repfoduction,
and is composed of an arm mounting portion 102a to which

the base plate 101 is mounted, an elastic portion 102b



-

the | oad beam 102 and a siider 104 on which a magnetic head 106 nounted on
the ginbal 103 is nounted as shown in Fig. 19. The
above-nentioned | oad beam 102 functions as a suspension for pressing the
slider 104 against a recording nediumat tinme of recording and
reproduction, and is conposed of an arm nounting portion 102a to which

the base plate 101 is nounted, an elastic portion 102b

2 being bent at a predeterm ned angle ang functioning as an elastic body,
arigid body portion 102c provided with rigidity by being bent on both
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rigidity by being bent on both sides, and a gimbal
mounting portion 1024 where the gimbal 103 is mounted.
Further, when this magnetic head assembly is
incorporated in the magnetic recorder, the arm mounting
portion 102a where the base plate 101 is mounted is
fitted to an arm for moving the magnetic head assembly.

The gimbal 103 mounted at the point portion of
this load beam 102, i.e., the gimbal mounting portion
1024 is for making not to disturb the movement of the
slider 104, and an opening portion-103a is provided
around the mounting portion of the slider 104 so thét
the slider 104 may move in a pitch direction and in a
roll direction. Further, the slider 104 becomes movable
in the pitch direction and in the roll direction by
means of the gimbal 103 havihg such opening portion
193a, and the slider 104 is held at a fixed floating
quantity on the recording medium at time of recording
and reproduction irrespective of the situation such as
the surface property of the fecording medium,

A magnetic head 106 composed of a magnetic

core, a coil or the like is formed on the slider 104

mounted to such gimbal 103. Further, when recording and



fitted to an armfor noving the nmagneti c head assenbly. The

gi nbal 103 nounted at the point portion of this |oad beam 102, i.e., the
gi mbal nmounting portion 102d is for making not to disturb the novenent of
the slider 104, and an opening portion 103a is provided around the
mounting portion of the slider 104 so that the slider 104 may nove in a
pitch direction and in a roll direction. Further, the slider 104 becones
movable in the pitch direction and in thé roll direction by nmeans of the
gi mbal 103 havi ng such opening portion 103a, and the slider 104 is held at
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reproduction for the recording medium in the floating
state.
Lead wires 105 are derived from the terminals
104a of the magnetic head 106, and these lead wires 105
are led to the arm along the gimbal 103 and the load
beam 102 and connected to an external circuit.
:In such a magnetic head assembly, as
miniaturization and mass storage formation of a magnetic
recorder are advanced, miniaturization of the slide; 104
is advanced, and the floating quantity at time of
recording and reproduction becomes smaller. To be
concrete, the dimensions of the slider 104 become 2.0 mm
or less in length, 1.6 mm or less in width and 0.43 mm
or less in height, and the floating quantity thereof at
?}me of recording and reproduction has become 0.1 um or
less.
Further, the magnetic head 106 that adopts an
MR head for reproduction is increasing. Since it is
required also to mount an inductive head for recording
on the slider 104 when the MR head is adopted, the

number of lead wires 105 for connecting the terminal



3 reproduction are perfornmed, with this magnetic head 106, the magnetic
head 106 floats on the recording nmedium together with the slider 104, and
performs recording and reproduction for the recording nmediumin the
floating state. Lead wires 105 are derived fromthe termnals
104a of the magnetic head 106, and these lead wires 105 are led to the arm
al ong the ginbal 103 and the |oad beam 102 and connected to an external
circuit. In such a magneti c héad assenbly, as mniaturization
and nmass storage fornation of a magnetic recorder are advanced,
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ess: and reduction in the floating quantity advances, the
influence by the rigidity of the lead wires 105
connected to the terminals 104a of the magnetic head 106
on the movement of the slider 104 becomes greater.
Namely, the movement of the slidef 104 becomes unstable
because of the influence by the rigidity of the lead
wires 105, and, for example, a change is produced in the.-
floating quantity of the slider 104, and normal
recording and reproduction become no longer able to be
performed.

Now, in order to solve such a problem, a

method of forming thin film lead wires on the gimbal 103
has been developed. Namely, the lead wires 105 are not
connected to the terminals 104a of the magnetic head
106, but thin film lead wires are formed on the gimbal
i63 in advance, and the terminals of these thin £ilm
lead wires and the terminals 104a of the magnetic head
106 are connectéd with each other. By doing so, it is
possible to reduce the influence by the lead wires on

the movement of the slider 104 by a large margin.



Further, the magnetic head 106 that adopts an MR head for reproduction is
I ncreasing. Since it is required also to nount an inductive head for
recording on the slider 104 when the MR head is adopted, the nunber of

| ead wires 105 for connecting the term nal

4 104a of the magnetic head 106 to an external circuit is doubled as
conpared with that in the past. When the s|ider 104 becones
smaller in size and reduction in the floating quantity advances, the
influence by the rigidity of the ead wires 105 connected to the termnals

104a of the magnet i ¢ haagkdOfre WohdaEPUEIEEn Oin e @hé deérrfiahecomes

greater. Nanely, the nbvenent e slider 104 becones unstable because
of the influsacendythi® £inhdiéyaobitde de@deheV t€emifdls a0, ther exanpl e,

a change is produced in the.

magnetic head are connected with each other using a thin
film lead wires as desQribeé above. For example, as
shown in Fig. 20, thin filﬁ'lead wires 111 are formed on
a gimbal 110 in advance, Au balls 115 are arranged.
between terminals 112 of the thin £film lead wires 11l
and terminals 114 of the magnetic head 113 using an Au
ball bonder apparatus, and the terminals 112 of the thin
film lead wires 111 and the terminals 114 of the
magnetic head 113 are connected with each other by means
of these Au balls 115.

When the terminals 112 of the thin film léad
wires 111 and the terminals 114 of the magnetic head 113
are connected with each other using the Au balls 115 as
described above, however, when miniaturization of the
magnetic head 113 proceeds, the positions of the Au
bélls 115, the positions of the terminals 112 of the
thin f£ilm lead wires 111 and the positiogs of the-
terminals.114 of the mggpetic head'llj'havé'to be
determined with Qery'hiéh'precision, and it becomes
difficult to connect the terminals 112 of the thin £ilm
lead wires 111 and the terminals 114 of the magnetic

head 113 to each other securely. Furthermore, when



floating quantity of the slider 104, and nornmal recording and reproduction
becone no | onger able to be perforned. Now, in order to solve
such a problem a nethod of formng thin filmlead wires on the ginbal 103
has been devel oped. Nanmely, the lead wires 105 are not connected to the
term nals 104a of the magnetic head 106, but thin filmlead wires are
formed on the ginbal 103 in advance, and the termnals of these thin film
lead wires and the ternminals 104a of the agnetic head 106 are connected
wi th each other. By doing so, it is possible to reduce the influence by
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€ are sonme devic ich the termnals of the thin

filmlead wyesaaighd Ne1d e 01e StRintfeim lead wires 111 and the

terminals 114 of the magnetic head 113 also become
minute. Accordingly, the diameter of the Au ball 115
has also to be made smaller, thus making it difficult to
connect the terminals 112 of the thin film lead wires
111 and the terminals 114 of the magnetic head 113 to
each other securely.

When the thin film lead wires 111 are used as
described above, it is difficult to connect the
terminals 112 of the thin f£ilm lead wires 111 to the
terminals 114 of the magnetic head "113 securely, and it
has become a serious subject to make it possible to
connect the terminals 112 of the thin film lead wi;es
111 and the terminals 114 of the magnetic head 113 to
each other easily and securely. |

Further, although it is possible to reduce the
;pfluence by rigidity of the lead wires on the movement
of the slider by a large margin when the thin £ilm lead
wires are used as described above, the influence by
rigidity of the thin film lead wires becomes no longer
disregardable when the slider is miniaturized further.
Namely, since a conventional thin film lead wire has a

structure that, as shown in Fig. 21, Cu patterns 122 are



magneti c head are connected with each other using a thin filmlead wres
as descri bed above. For exanple, as shown in Fig. 20, thin filmlead wres
111 are forned on a ginbal 110 in advance, Au balls 115 are arranged
between termnals 112 of the thin filmlead wires 111 and termnals 114 of
the magnetic head 113 using an Au ball bonder apparatus, and the term nals
112 of the thin filmlead wires 111 and-the termnals 114 of the nagnetic
head 113 are connected with each other by neans of these Au balls 115.
When the termnals 112 of the thin filmlead wres 111 and the term nals
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determ ned with very high precision, and it beconmes difficult to connect
t he term nal hatl@omparheivbily higm rigadityrk esAtdébrdadglifpe &srmnals 114 of

t he magnetic .
miniaturization of the slider advances further, the
influence by rigidity of the thin film lead wires on the
movement of the slider becomes no longer disregardable,
and some rigidity reducing means has become necessary

also for the thin film lead wires.

SUMMARY OF THE INVENTION

.The present invention has been made in order
to solve the above-mentioned subjects, and has for its
object to provide a magnetic head assembly capable of
connecting terminals of lead wires and terminals of a
magnetic head to each other easily and securely, and
also to reduce the rigidity of the lead wires of such a
yagnetic head assembly. |

According to the present invention, the above-
mentioned object may be achieved by means of a magnetic
head assembly having a structure that a slider on board
with a magnetic head at a gimbal portion where lead
wires are provided is mounted, and the terminals of the

lead wires and the terminals of the magnetic head are



head 113 to each other securely. Furthernore, when

6 mniaturization of the magnetic head 113 proceeds, the termnals 112 of
the thin filmlead wires 111 and the termnals 114 of the magnetic head
113 al so becone minute. Accordingly, the dianeter of the Au ball 115 has
also to be made smaller, thus making it difficult to connect the term nals
112 of the thin filmlead wires 111 and the termnals 114 of the magnetic
head 113 to each other securely. 8 When the thin filmlead wres
111 are used as described above, it is difficult to connect the termnals

112 of the thin filmlead w.,te t t ' 4. 0ft magneti c
head 113 sec‘iﬂ%'}%/c,te;%]dt? &4 tgsg%%%%'ne&é&skgirr} o’%génsu J%ﬁg’gé?fso é]%k%??t possi bl e
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lead wires have been formed is formed thinner than other
gimbal portions, and the terminals of the lead wires

formed at this thin gimbal portion are transformed so as
to make contact with the terminals of the magnetic head.

Further, the above-mentioned object may be
achieved by a magnetic head assembly having a structure
that a slider on board with a magnetic head is mounted
on a gimbal portion where lead wires are provided, and
the terminals of the lead wires and the terminals of the
magnetic head are connected to each’ other, wherein no
gimbal portion has been formed at the gimbal portion
corresponding to the portion where the terminals of the
lead wires have been formed and the terminals of the
lead wires corresponding to the portions where no gimbal
portion is formed are transformed so as to make contact
w}th the terminals of'the magnetic head.

In this magnetic head assembly, the terminals
of the lead wires and the terminals of the magnetic head
are connectéd.directly to each other without using Au
balls or the like. Accordingly, in this magnetic head
assembly, it is possible to connect the terminals of the

lead wires and the terminals of the magnetic head



111 and the termnals 114 of the nmagnetic head 113 to each other easily
and securely. Further, although it is possible to reduce the
i nfluence by rigidity of the |l ead wires on the novenent of the slider by
a large margin when the thin filmlead wres are used as descri bed above,
t he i nfluence by rigidity of the thin filmlead wres becones no | onger
di sregardabl e when the slider is mniaturized further. Nanel y, since a
conventional thin filmlead wire has a structure that, as shown in Fig.
21, Cu patterns 122 are 7 formed on
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terminals of the lead wires correspond to the terminals

of the magnetic head in advance on the gimbal and

transforming the portion where the terminals of the lead

wires have been formed. .

Further, either the thickness of the gimbal at

the portion where the terminals of.the lead wires are

formed is formed thinner than that of other gimbal

portions or no gimbal portion corresponding thereto is

provided. Therefore, it is possible to lower the

rigidity of the terminals of the tfansformed lead wires

below the:flexural rigidity of the other gimb;l

portions. Accordingly, even when the material thickness

of the gimbal, the number of terminals of the magnetic

head or the like are changed, it is possible to change

the rigidity of the terminals of the lead wires and to

aﬁjust’the pressing force against the slider to a

desired value.

BRIEF DESCRIPTION OF THE DRAWINGS
.Fig. 1 is an exploded perspective view showing
a structural example of a magnetic head assembly applied

with the present invention.



influence by rigidity of the thin filmlead wires on the novenent of the
slider becones no | onger disregardable, and sone rigidity reducing neans
has beconme necessary also for the thin filmlead wres.

SUMVARY OF THE | NVENTI ON The present invention has been nmade in
order to solve the above-nentioned subjects, and has for its object to
provi de a magneti c head assenbly capable of connecting termnals of |ead
wires and termnals of a magnetic head 4@ each ot her easily and securely,
and also to reduce the rigidity of the 'ead wires of such a nagnetic head

assenbl y. According to the present inventjon he above-
nenti oned obj ect nay bglﬁch?egédabyeﬁﬁgﬁgngeavhﬁﬁngb?ginﬁegd assenbl y
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Fig. 3is an enlarged exploded perspective view
showing the state of mounting a slider on a gimbal
portion of a magnetic head assembly.
Fig. 4A is a perspective view showing the
vicinity of a gimbal portion of a magnetic head assembly
while enlarging the same, and Fig. 4B is a perspective
view taken along a section A-A showing a structure of a
thin film lead wire while enlarging the same.
Fig. 5A is a perspective view showing the
vicinity of a gimbal portion of a magnetic head assembly
while enlarging the same, and Fig. 5B is a perspective
view taken along a section B-B showing a structure of a
terminal portion of the thin film lead wire while
enlarging the same.
i .Fig. 6 is a perspective view showing while
enlarging the vicinity of a gimbal portion of the
magnetic head assembly shown in Fig. 2.
Fig..7A is a side view showing a positional
relationship between a terminal of the thin film lead
wire and a terminal of the magnetic head, Fig. 7B is a

side view showing a state that a slider is mounted on a



8 connected to each other, wherein the thickness of the ginbal portion at
the portion where the termnals of the I|ead wires have been forned is
formed thinner than other ginbal portions, and the term nals of the |ead
wires formed at this thin ginbal portion are transfornmed so as to nake
contact with the termnals of the nmagnetic head. Further, the
above- nmenti oned object may be achieved by a magnetic head assenbly having
a structure that a slider on board withgm nmagnetic head is nounted on a
gi nbal portion where lead wres are provided, and the termnals of the
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portions wheggopesgigbal portion is forned are transforned so as to nake
cont act

Fig. B8A is a plan view showing the
relationship between the total width W of the slider
mounting portion and the terminal width Ws when the thin
film lead wire has two terminals, and Fig. 8B is a plan
view showing the relationship between the total width W
of the slider mounting portion and the terminal width Ws
when the thin film lead wire has four terminals.

Fig. 9A is a side view showing a state that
the portion of the terminal of the thin film lead wire
is bent, Fig. 9B is a side view showing a state of
mounting a slider on a slider mounting portion, and Fig.
9C is a side view showing a state that a slider has been
mounted on the slider mounting portion.

Fig. 10A is a side view showing the situation
qﬁ mounting a slider on a slider mounting portion, Fig.
10B is a side view showing the situation of bendihg a
portion of a terminal of the thin £ilm lead wire with a
knife edge, and Fig. 10C is a side view showing a state

that a slider has been mounted on the slider mounting

portion.



with the termnals of the nmagnetic head.

assenbly, the termnals of the lead wires and the term nals of the
magneti ¢ head are connected directly to each other w thout using Au

or the like.

magneti ¢ head

In this magnetic head

bal |l s

Accordingly, in this nagnetic head assenbly, it is possible
to connect the termnals of the l|lead wires and the termnals of the

.9 accurately to each

ot her wi thout causing problenms such as p&gitional sl i ppage of Au balls

only by having the

termnals of the |ead wires correspond to the termnals

of the nagnetic head iplﬁdvqﬁcgsog gggegbqgalsﬁaqlnbragsgggﬁbmg blee portion

where t he Ferninals of.t
Further, eithek Ebecbhhélseesswimihslgbﬂbeheathmhnmrle@a wheeerbhe

e lead wres have been fofned

termnals of the lead wires are

a terminal of the magnetic head.

Fig. 12 is a side view showing another example
of how to connect a terminal of the thin film lead wire
to a terminal of the magnetic head.

Fig. 13 is a side view showing still another
example of how to connect a terminal of the thin £ilm

lead wire to a terminal of the magnetic head.

Fig. 14 is a plan view showing an example of a

configuration of an opening portion formed around a
terminal of the thin film lead wire.

Fig. 15 is a plan view showing another exémple
of a configuration of an opening portion formed around a
terminal of the thin film lead wire.

Fig. 16 is a plan view showing still another
example of a configuration of an opening portion formed
ground a terminal of the thin film lead wire.

Fig. 17 is a plan view showing a structural
example of a magnetic recorder.

Fig. 18 is a front view showing a structural

example of a magnetic recorder.



formed is formed thinner than that of other ginbal portions or no ginbal
portion corresponding thereto is provided. Therefore, it is possible to
|l ower the rigidity of the termnals of the transfornmed |lead wires bel ow
the flexural rigidity of the other ginbal portions. Accordingly, even when
the material thickness of the ginbal, the nunber of termnals of the
magnetic head or the |like are changed, it is possible to change the
rigidity of the termnals of the lead wifgs and to adjust the pressing
force against the slider to a desired val ue. " BRIEF
DESCRI PTI ON OF THE DRAW N . Fig..,1 is, an expl pded perspective
view showing a structit'}r%'le'%&a’rﬁl% RRILSP Y8 i E e RPANRIiA y appli ed

W th the pr%é@?ﬁcéd?%rﬂééghple of a conventional magnetic head

assembly.

Fig. 20 is a perspective view showing a state
of connection between terminals of the thin £ilm lead
wires and terminals of the magnetic head in a
conventional magnetic head assembly.

Fig. 21 is a sectional view showing a
structure of a thin film lead wire in a conventional

magnetic head assembly.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A preferred embodiment of the present
invention will be described in detail hereinafter with
reference to the accompanying drawings.

Besides, since the embodiments described
hereinafter are preferred examples of the present
invention, technically desirable various limitations are
set., Within the scope of the present invention,
however, the present invention is not limited to these
embodiments unless it is specified in particular in the
description hereinafter to limit the present invention.

A magnetic head assembly according to the

present embodiment is provided with, as shown in Fig. 1,



10 Fig. 2 is a perspective view showing a structural exanple of
a magnetic head assenbly applied wth the present invention.

Fig. 3is an enlarged expl oded perspective view showi ng the state of
nmounting a slider on a ginbal portion of a nagnetic head assenbly.

Fig. 4A is a perspective view showing the vicinity of a ginbal portion of
a magnetic head assenbly while enlarging the sane, and Fig. 4B is a
perspective view taken along a section A-A showing a structure of a thin
filmlead wire while enlarging the sane.14 Fig. 5Ais a
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of the nmagnetic head assenbly shown in Fig.

reinforcing plate 4 mounted on the back of the load beam
2 for reinforcing the strength of the load beam 2, and a
slider 5 on board with a magnetic head mounted on the
gimbal portion 1 of the load beam 2, and the magnetic
head asseﬁbly is structured by combining these
components as shown in Fig., 2.

The above-mentioned load beam 2 is provided
with an arm mounting portion 6 on which the base plate 3
is mounted, an elastic portion 7 bent at a predetermined
angle, a rigid body portion 8 with the reinforcing plate
mounted on the back, and a gimbal portion 1 functioning
as a gimbal, and, for example, thin film lead wires 9
that are a pair of lead wires extending from the gimbal
portion ‘1 over to the arm mounting portion 6 are formed.
Here, the thin film lead wires 9 are formed in such a
manner that a Cu pattern in a predetermined form is
formed on, for example, a dielectric layer which is a
dielectric portion formed on the load beam 2, and a
conductive protective_film is formed further so as to

cover this Cu pattern.



Fig. 7Ais a side view show ng a positional rel ati onship between a
termnal of the thin filmlead wire and a termnal of the nagnetic head,
Fig. 7Bis a side view showing a state that a slider is nmounted on a
slider mounting portion, and Fig. 7Cis a side view showing a state that
the slider pressing force is excessive. Fig. 8Ais a plan view
showi ng the relationship between the total width Wof the slider nounting
portion and the termnal width W when the thin filmlead wire has two
terminals, and Fig. 8Bis a plan view shd®ing the relationship between the

total wwdth W of the QL%|?;i égﬂ%ingpﬁgthngngoEquhe%qiQEFS igdt h V6

mhen the thin filn1|ea our term na . 9Ais a
side view showiRg 3 352kBuhR@d so that the position of an opening

portion 6a formed at the center of the arm mounting
portion 6 and the position of an opening portion 3a
formed at the center of the base plate 3 agree with each
other. Here, the opening portions 3a and 6a are used
for mounting the magnetic head assembly to the arm of
the magnetic recorder when the magnetic head assembly is
assembled in the magnetic recorder.

An elastic portion 7 whichlextends from the
arm mounting portion 6 on which the base plate 3 is
mounted as described above and is Bent at a
predetermined angle has elasticity, and functions as a
suspension for pressing the slider.5 against the
recording medium at time of recording and reproduction.
On the other hand, the rigid body portion 8 located
between the elastic portion 7 and the gimbal portion 1
is mounted on the back thereof with a reinforcing plate
4 for reinforcing the strength, and supports the slider
5 mounted on the gimbal portion 1 at the point of the
load beam 2. Here, a projection 4a is formed at a point
portion of the reinforcing plate 4, and the reinforcing

plate 4 is mounted on the load beam 2 so.as to push the



the portion of the termnal of the thin filmlead wire is bent, Fig. 9B is
a side view showing a state of nounting a slider on a slider nounting
portion, and Fig. 9Cis a side view showing a state that a slider has been
nounted on the slider nounting portion. Fig. 10Ais a side view
showi ng the situation of nmounting a slider on a slider nounting portion,
Fig. 10Bis a side view showing the situation of bending a portion of a
termnal of the thin filmlead wire with;g knife edge, and Fig. 10Cis a

side view showing a state that a slider "has been nounted on t he slider
mounting portion.

Fig. 11 is asdlidewisewromowihey backexdmtihe @flmbladwppé'té@ihéctatatﬁ’éﬁn nal of

the thin filmlead wire to a termnal of the nagnetic head.
projected portion 4a.

The gimbal portion 1 formed at the point of
the load beam 2 functions as a gimbal for not to disturb
the movement of the slider 5 in the pitch direction and
the roll direction at time of recording and
reproduction. At the slider 5 mounted on the gimbal
portion 1, a magnetic head consisting of a magnetic
core, a coil or the like is formed, and a terminal 5a N
for recording and reproduction is exposed on the side of-
the slider 5. Further, terminals 9a of thin film lead
wires 9 formed on the load beam 2 are connected to a
terminal 5a of the magnetic head.

Next, the connection between the terminals 5a
of the magnetic head and the terminals 9a of the thin
film lead wires 9 will be described in more detail.

| Fig. 3 is an exploded perspective view in
which the state of mounting the slider 5 to the gimbal
'portion 1 is magnified. As illustrated, an opening
portion 12 is formed so as to leave a slider mounting
portion 11 in the gimbal portion 1 formed at the point
of the ioad beam 2. Namely, the opening portion 12 is
formed around the slider mounting portion 1l where the

slider 5 is mounted except the portion on the point side



Fig. 12 is a side view showi ng another exanple of how to connect a
termnal of the thin filmlead wire to a termnal of the magnetic head.
Fig. 13 is a side view showing still another exanple of how to connect a
termnal of the thin film lead wire to a term nal of the magnetic head.

Fig. 14 is a plan view showi ng an exanple of a configuration of an opening
portion fornmed around a termnal of the thin filmlead wre.

Fig. 15 is a plan view show ng anot her et nple of a configuration of an
opening portion forned around a termnal of the thin filmlead wre.
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an opening portion forned* around a term In filmlead wre.
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of a magnetignéef@itlefirection and the pitch direction.

| Such a pair of thin film lead wires 9 formed
on the gimbal portion 1 ére forﬁed so as to reach the
slider mounting portion 11 through the portion on the
point side of the gimbal portion 1 from the outside of
the opening portion 12, respectively, so that the lead
wires are not disconnected by the opening portion 12
formed at the gimbal portion 1, and the terminals %a are-
formed on the slider mounting portion 1l. Here, the
positions of the terminals 9a of the thin film leéd:
wires 9 are positioned at the positions corresponding to
the terminals S5a of the magnetic head when the slider 5
has been mounted on the slider mounting portion 11.
Further, small U-shaped opening portions 13 are formed
around the terminals 9a of respective thin £ilm lead
y;res 9 except the portion where the thin film lead
wires have been formed, so that the portions where the
terminals 9a of the thin f£ilm lead wires 9 have been
formed in the slider mounting portion 11 may be
transformed independently. '

Here, the thin £ilm lead wires 9 formed on the

gimbal portion 1 are obtained by forming a Cu pattern



13 Fig. 19 is a perspective view showing a structural exanple
of a conventional magnetic head assenbly. Fig. 20 is a
perspective view showing a state of connection between termnals of the
thin filmlead wres and termnals of the nagnetic head in a conventional

magneti ¢ head assenbly. Fig. 21 is a sectional view show ng a
structure of a thin filmlead wire in a cqgnventional magnetic head
assenbly. DETAI LED DESCRI PTI ON OF *HE PREFERRED EMBODI MENTS

A preferred enbodi ment of the present invention wll be described in

Cet o S04k b, £ SLEAEOEEL R AL ORIV REL L B0

exanpl es of il ¥ €580 shown in Figs. 4A and 4B, the thin film lead
wires 9 are obtained by that a dielectric layer 9b
composed of polyimide or the like is provided on the
gimbal portion 1 composed of stainless steel or the
like, conductor patterns 9c¢ composed of Cu or the like
are formed thereon, and furthermore, protective films 9d
composed of Ni, Au or the like are formed so as to cover
the conductor patterns 9c in order to prevent corrosion
of the conductor patterns 9c.

Here, the dielectric layer 9b composed of
polyimide or the like is formed by, for example,
applying a polyimide material, and the conductor
patterns 9c¢ composed of Cu or the like and the
protective £ilms 94 composed of a conductor such as Ni
and Au are formed by, for example, plating or vapor
deposition. Further, these dielectric layer 9b,
conductor patterns 9c and protective films 94 are
applied with patterning by photolithography technique
and formed into predetermined forms.

As described, by forming the protective film
94 of the conductor pattern 9c¢ of a conductive material
such as Ni and Au, it is possible to form the £ilm

thickness of the thin film lead wire 9 far thinner as



i nvention, technically desirable various limtations are set. Wthin the
scope of the present invention, however, the present invention is not
limted to these enbodinents unless it is specified in particular in the

description hereinafter to limt the present invention. A
magneti c head assenbly according to the present enbodi nent is provided
wth, as shown in Fig. 1, 14 a | oad

beam 2 with a ginbal portion 1 functioninggas a gi nbal forned at a point
portion, a base plate 3 nmounted to the rear end portion of the | oad beam

Fei nf or ci ng. tFehReTedolHehE i o, Ba R 2 S B R o wi o
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shown in Fig.r29idity of this thin film lead wire 9 is very small.

As a result, the influence by the thin £ilm lead wires 9

upon the movement of the slider mounting portion 11 of

the gimbal portion 1 in the pitch direction and the roll

direction becomes very small. Thus, when thin £ilm lead

wires 9 with the protective films 94 formed of a

conductor such as Ni and Au are used, the movement of

the slider 5 becomes no longer disturbed by the

influence of the thin film lead wires 9.

However, it is only the portion that exerts
influence upon the movement of the slider mounting
portion 11 in the pitch direction and the roll direction
that the rigidity of the thin film lead wires 9 becomes
an issue. Therefore, it may be limited only to the
portion of the gimbal portion 1 that the protective
gilms 9d are formed of a conductor such as Ni and Au,
and the protective f£ilm may be formed of polyimide or
the like similarly to conventional thin f£ilm lead wires
concerning the thin £film leadRQires 9 formed in the
other portions, for example, the thin f£ilm lead wires 9
formed at an arm mounting portion 6, an elastic portion

7 and a rigid body portion 8 of the load beam 2.



The above-nentioned | oad beam 2 is provided wth an arm nounting portion 6
on which the base plate 3 is nounted, an elastic portion 7 bent at a
predeterm ned angle, a rigid body portion 8 with the reinforcing plate
nmount ed on the back, and a ginbal portion 1 functioning as a ginbal, and,
for exanple, thin filmlead wires 9 that are a pair of lead wres
extending fromthe ginbal portion 1 over,,to the arm nounting portion 6 are
formed. Here, the thin filmlead wres & are formed in such a manner that
a Cu pattern in a predetermned formis fornmed on, for exanple, a

dielectric |ayer whi chFuztherdi asechown fdor Figs ./ GAehdrbBhdéHeoad beam 2,
and a conductive protective filmis formed further so as to cover this Cu
pattern. thickness of the gimbal portion of alportion la whHesie in the
arm nounting portion 6, a base
the terminal 9a of the thin £ilm lead wire 9 is formed
is formed thinner than the thickness of other gimbal
portions 1. Namely, by applying half-etching processing
to a gimbal portion la located under the terminal 9a of
the thin film lead wire 9 surrounded by the above-
‘mentioned U-shaped opening portion 13, the gimbal
thickness of that portion la is formed thinner than the
thickness of other gimbal portions 1, thus reducing the -
rigidity of the terminal 9a of the thin film lead wire
9.
To be concrete, masking is applied to the.
portion other than the gimbal portion la located right
under the terminal 9a of the thin £ilm lead wire 9, and
chemical etching such as chemical polishing and
electrolytic polishing or mechanical etching such as
gand blasting is applied to the exposed gimbal portion
la, thereby to form the thickness of the gimballportion
la located under the terminal éa of the thin film lead
wire 9 thinner than the thickness of other gimbal
portions 1. Namely, the terminal Sa of the thin film

lead wire 9 is formed in such a manner that a dielectric

layer 9b composed of polyimide or the like is provided



plate 3 is mounted so that the position of an opening portion 6a forned at
the center of the armnounting portion 6 and the position of an opening
portion 3a formed at the center of the base plate 3 agree with each

ot her. Here, the opening portions 3a and 6a are used for nounting the
magneti c head assenbly to the armof the nmagnetic recorder when the
magneti ¢ head assenbly is assenbled in the nmagnetic recorder.

An el astic portion 7 which extends fromthg arm nmounting portion 6 on

whi ch the base plate 3 is nounted as described above and is bent at a
predeterm ned angle has elastigity, and tunctioni&a suspeniion for

pressing t he o8 ther 95mBadi ROF tiRE iﬁeééﬁdpﬁganﬁé ni&chPﬁésoF L888Edi ng
and eproduction Q0 b RSN, et Btho 0on Lapflagated
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or the like are formed so as to cover the conductor

patterns 9c¢.

The slider 5 which is mounted on the gimbal
portion 1 thus formed is mounted on the slider mounting
portion 11 so that the positions of the terminals 9a of
the thin film lead wires 9 and the positions of the
terminals 5a of the magnetic head correspond to each
other. At this time, the portions.where the terminals
9a of the thin film lead wires 9 of the slider mounting
portion 1l are formed are bent toward the slider 5 side
and also turned down in an angle form so that the
terminals 9a of the thin film lead wires 9 come into
contact with the terminals 5a of the magnetic head.

Namely, since the terminals 9a of the thin film lead
wires 9 formed at the gimbal portion la having a thin
wall thickness are bent in an angle form, the terminals
%a of the thin‘film lead wires 9 and the terminals 5a of
the magnetic head come into contact with each other, and
these terminals 9a and terminals 5a are connected to

each other electrically.



plate 4 is mounted on the | pad beam 2 so as to push the
16 slider 5 fromthe back of the ginbal portion 1 at this projected
portion 4a. The gi nbal portion 1 forned at the point of the
| oad beam 2 functions as a ginbal for not to disturb the novenent of the
slider 5in the pitch direction and the roll direction at time of
recording and reproduction. At the slid > 5 nounted on the ginbal portion
1, a magnetic head consisting of a nagneti™c core, a coil or the like is
formed, and a termnal 5a for recording and reproduction is exposed on the
side of the slider 5. Hewethas, shewn dal ¥iga G&,t the poriiloaadf whees 9
formed on the | oad beam 2 are connected to a termnal 5a of the magnetic
head. termiNait 9at bé chenébinofiBet wead wiaet 8r disnarsadged so

that, when the portion of the terminal 9a of the thin

film lead wire 9 is bent, the distance tl from a center

11A of the slider mounting portion 1l to the terminal %a

of the thin film lead wire 9 becomes shorter than the

distance t2 from the center 1l1lA of the slider mounting

portion 11 to the terminal 5a of the magnetic head. By

means of the arrangement as described above, a portion

9A where the terminal 9a of the thin film lead wire 9 is-

formed acts like a leaf spring when the slider 5 is

mounted on the slider mounting portion 11 as shown in

Fig. 7B, and operates so as to press the terminal 9a of

the thin film lead wire 9 against the terminal 5a of the

magnetic head as shown with an arrow mark A in Fig. 7B,

thus obtaining electrical conductivity between the

terminal 9a of the thin film lead wire 9 and the

" terminal 5a of the magnetic head.
Besides, since the terminal %a of the thin

film lead wire 9 is being pressed against the terminal

5a of the magnetic head. it is not required to apply

bonding or the like to the portion of the terminal 9a of

the thin £ilm lead wire 9, but a fixing method of

ultrasonic bonding, soldering or the like may be used



of the magnetic head and the termnals 9a of the thin filmlead wires 9

wi Il be described in nore detail. Fig. 3 is an expl oded
perspective viewin which the state of nounting the slider 5 to the ginbal
portion 1 is magnified. As illustrated, an opening portion 12 is fornmed so

as-to leave ‘a slider nounting portion 11 in the ginbal portion 1 fornmed at
the point of the |oad beam 2. Nanely, the opening portion 12 is forned

around the slider nounting portion 11 wher® the slidér 5 is nounted except
the portion on the point side 17 of

e Dty aSSeber s R S5 ef) OB PhE pEnahEEe AL b ErepR ™
o 1 bhestaratpatoda’oR her nb LB L JebavHuver 6°afa' ehged on the
terminal 5a of the magnetic head.

When the terminal 9a of the thin film lead
wire 9 is fixed to the terminal 5a of the magnetic head
by ultrasonic bonding, soldering or the like, the
pressing force against the termihal 5a of the magnetic
head is scarcely required. Therefore, in such a case,
the gimbal portion la corresponding to the portion where
the terminal 9a of the thih film lead wire 9 is formed
may be all removed. That is to say, by applying etching
processing to the gimbal portion 1 located under the
terminal 9a of-the thin film lead wire 9 surrounded by
the above-mentioned U-shaped opening portion 13, the
gimbal portion la is removed.

To be concrete, masking is applied to a
portion other than gimbal portions la located right
under the terminals 9a of the thin film lead wires 9,
and chemical etching such as chemical polishiﬁé and
electrolytic polishing or mechanical etching such as
sand blasting is applied to fhe exposed gimbal portions
la, thereby to remove all of the gimbal portions la
located under the terminals 9a of the thin film lead

wires 9. In this case, the terminal 9a of the thin film



slider mounting portion 11 through the portion on the point side of the

gi nbal portion 1 fromthe outside of the opening portion 12, respectively,
so that the lead wres are not disconnected by the opening portion 12
formed at the ginbal portion 1, and the termnals 9a are forned on the
slider mounting portion 11. Here, the positions of the termnals 9a of the
thin filmlead wres 9 are positioned at the positions corresponding to
the termnals 5a of the magnetic head wdén the slider 5 has been nounted
on the slider mounting portion 11. Further, small U shaped opening
portions 13 aread efied 9 dreod niedde dfefandiadlecta ief lageredbi cemposed i | m
lead wres 9 except the portion where the thin filmlead wres have been
forned, so thet gdlyimiide ete wher edrithictiagr patdles no& cofcompeseldi ©£f iQun | ead
wires 9 have been forned in the slider nmounting portion 11 may be
transformed ianidiendedike formed thereon |and a mroteqative Ehimedd wires 9

fornmed on the i mbhal ortion 1 are obtained by formng a Cu pattern
coé%osed é% Ni, Au or the fike formed so é% to cé%er %he

conductor pattern 9c, and no gimbal portion that becomes
a substrate does not exist. Namely, when the terminal
9a of the thin film lead wire 9 is fixed to the terminal
5a of the magnetic head by ultrasonic bonding, soldering
and so on, it is indifferent to obtain a pressing force
against the terminal 5a of the magnetic head only by the-
rigidity of the dielectric layer 9b, the conductor
pattern 9c and the protective film.94. |

In the embodiment of the present inventioh, it
is because of the following reasons that the wall
thickness of the gimbal portion la located under the
terminal 9a of the thin film lead wire 9 is formed thin
or the gimbal portion la is removed entirely. Namely,
{}gidity is produced due to a fact that the terminal 9a
of the thin film lead wire 9 is bent in an angle shape,
but the rigidity of the whole terminal is changed
depending on the thickness of the material of the gimbal
portion 1, the numbe; of terminals of the magnetic head
and so on., For example, when the terminals 5a of the

magnetic head are two terminals, the width Ws (= Wl +



18 covered with a protective filmon a dielectric layer. Nanely, as
shown in Figs. 4A and 4B, the thin filmlead wres 9 are obtained by that
a dielectric layer 9b conposed of polyimde or the like is provided on the
gi mbal portion 1 conposed of stainless steel or the |ike, conductor
patterns 9c conposed of Cu or the like are forned thereon, and
furthernore, protective filnms 9d conposed of NN, Au or the like are forned
so as to cover the conductor patterns 9? in order to ‘prevent corrosion of
t he conduct or patterns 9c. é the dielectric |ayer 9b
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dielectric 'BX?E18R’11 is small as shown in Fig. 8A and the flexural
rigidity of the slider mounting portiod 11 is higher.
Thus, the change of rigidity of the terminals 9a of the
thin film lead wires 9 offers no significant problem.

When the terminals 5a of the magnetic heaq are

four terminals for instance, however, as shown in Fig.
8B, the width Ws (= W1 + W2 + W3 + W4) occupied by the
terminals.9a of the thin film lead wires 9 on the whole -
width W of the slider mounting portion 1l becomes
larger, thus making it impossible to disregard the .
rigidity of the terminals 9a of the thin £ilm lead wires
9. Thé same is also applied when miniaturization of the
slider 5 is advanced and the width Ws occupied by the
terminals 9a of the thin £ilm lead wires 9 becomes
larger. In extreme cases, the rigidity of the terminals
9a of the bent thin film lead wires 9 becomes higher
than the flexural rigidity of the slider mounting
portion 11, thus generating possibility that a pressing
force A against the slider becomes excessive thereby to
produce transformation in the gimbal portion 1 as shown

in Fig. 7C, thus exerting an influence upon the floating



conductor patterns 9c and protective filns 9d are applied with patterning
by photolithography technique and fornmed into predeterm ned forns.

As described, by formng the protective film 9d of the conductor pattern
9c of a conductive material such as N and Au, it is possible to formthe
film thickness of the thin filmlead wire 9 far thinner as

19 conpared with a conventional lead wire with polyimde or the like as a
protective |ayer. Accordingly, the rigidgty of this thin filmlead wire 9
is very small. As a result, the influence by the thin filmlead wires 9

upon the novenent of the slider, nmount,ing_portion 11 of the gipbal portion
1 in the pit@°shw&albfbgFliger a1 1in Fhepiiteh @ﬁésl%@?f‘%bﬁm Thus,

when thin fiIn1Ie%F wi.res 9 with the protective films 9d fornmed of a
roll direction,

Thus, as a magnetic head assembly according to
the embodiment of the present invention, when the wall
thickness of the gimbal portions la located under the
terminals 9a of the thin film lead wires 9 is formed
thin or the whole thereof is removed, it is possible to
change the whole rigidity of the terminals 9a by
regulating an etching quantity even when the thickness
of the material of the gimbal portion 1, the number of
terminals of the magnetic head and so on are changed.
Therefore, it is possible to set the pressing force
against the terminals 5a of the magnetic head at a
desired value.

AS described above, when the slider § is
mounted on the slider mounting portion 11, for example,
the portion where the terminal 9a of the thin film lead
wire 9 is:formed is bent in advance toward the side of
the slider 5 énd folded back in an angle shape at the
same time as shown in Fig. 9A, and the slider 5 is
mounted at a predetermined position of the slider
mounting portion 11 thereafter as shown in Fig. 9B.
With this, as shown in Fig. 9C, the terminal 9a of the

thin film lead wire 9 is pressed against the terminal Sa



conductor such as Ni and Au are used, the novenent of the slider 5 becones
no | onger disturbed by the influence of the thin filmlead wres 9.
However, it is only the portion that exerts influence upon the novenent of
the slider mounting portion 11 in the pitch direction and the rol
direction that the rigidity of the thin filmlead wires 9 becones an

| ssue. Therefore, it nay be limted only to the portion of the ginbal
portion 1 that the protective filns 9d a7e formed of ‘a conductor such as
Ni and Au, and the protective filmmy be forned of polyimde or the |like
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20 head are connected electrically to each other, and the
slider 5 is mounted at the slider mounting portion 11
thereafter.

Or, for example, as shown in Fig. 10A, the
slider 5 is mounted at a predetermined position of the
slider mounting portion 11, and, as shown in Fig. 10B,
the portion where the terminal 9a of the thin film lead
wire 9 has been formed is pushed upward from the bottom -
thereafter as shown with an arrow mark B in Fig. 10B
with a knife-edge 14 or the like, 'With this, as shown
in Fig. 10C, a state that the portion of the terminal 9a
of the thin film lead wire 9 is folded back in an angle
shape and the terminal 9a of the thin £film lead wire 9
is pressed against the terminal 5a of the magnetic head
is presented. As a result, the terminal 9a of the thin
qilm lead wire 9 and the terminal 5a of the magnetic
head are connected electrically to each other, and the
slider 5 is mounted on .the slider mounting portion 11
thereafter.

As described above, in a magnetic head
assembly according to the present embodiment, it is

possible to mount the slider 5 at the slider mounting



Further, as shown in Figs. 5A and 5B, the thickness of the ginbal portion
of a portion la where the termnal 9a of the thin filmlead wire 9 is
formed is formed thinner than the thickness of other ginbal portions 1.
Nanely, by applying half-etching processing to a ginbal portion |la |ocated
under the termnal 9a of the thin filmlead wire 9 surrounded by the
above- nentioned U shaped opening portion 13, the ginbal thickness of
that portion la is formed thinner than thgg thickness of other ginbal
portions 1, thus reducing the rigidity of the termnal 9a of the thin film
|l ead wire O9.portion 11 ardd® the commect esherasdaminadls Sgppdf echd o the portion
ot her than the ginbal portion la |located right wunder the term nal 9a of
the thin fil mageetic rkre®d todtheneanminakt3=hiol) the then chidkn degadol i shing
and electrolytic polishing or nmechanical etching such as sand blasting is
applied to tHelegpdsat ghebsameorimen MNereavryrebin tthismmagnrtiti ckness of
the ginbal portion |a |ocated under the termnal 9a of the thin filmlead
wire 9 thi nnehedfapssembly ckheskeriimheia phihe magnetic head and

the terminal 9a of the thin film lead wire 9 are

connected only by bending the portion of the terminal 9a

of the thin film lead wire 9. Therefore, it is possible

to connect the terminal 5a of the magnetic head to the

terminal 9a of the thin film lead wire 9 much more

easily as:compared with a case that the terminal 5a of

the magnetic head and the terminal 9a of the thin £film

lead wire 9 are connected with each other by means of Au

balls and so on.

Besides, it is sufficient that the portion of
the terminal 9a of the thin film lead wire 9 is bent so
that the terminal 9a of the thin film lead wire 9 and
the terminal 5a of the magnetic head come into contact
yith each other, and bending is not limited to a shape
that the pbrtion is folded back in an angle shape as -
described above. .

To be concrete, for example, as shown in Fig.
1l, the portion where_the terminal %a of the thin film
lead wire 9 has been formed is bent toward the side of

the slider 5 and may be formed into a shape to roll in



poriions 1. Nanely, the termnal 9a of the thin film lead wire 9 is forned
In such a manner that a dielectric |ayer 9b conposed of polyimde or the

like is provided 21 on the ginbal
portion |la having a wall thickness thinner than that of surroundi ng gi nbal
portion 1, a conductor pattern 9c conposed of Cu or the like is forned
thereon, and furthernore, protective fii 9d conposed of Ni, Au or the
|ike are formed so as to cover the conductor patterns 9c. The
slider 5 which is mounted on the ginbal portion 1 thus fornmed is nounted

on the slider mounting portion 11 so that the gositions of then?erninals
9a of the tkhe PPrEiPBalYwWPFe¥idipgdcur¥asBipt Roak Shet RertiePnPRal s 5a of

t he magnetic head correspond to_each other. At this tine, the portions
where the tePfi BRespoint thereof.

Or, for example, as shown in Fig. 12, it may
also be arranged so that the portion of the terminal 5a
of the magnetic head is formed in advance at a position
where that portion is lowered to a mounting surface to
the slider mounting portion 11, and the portion where
the terminal 9a of the thin film lead wire 9 is bent
slightly.

Or again, for example, as shown in Fig. 13, it-
may also be arranged so that the thin film lead wire 9
is formed in advance on the back side of the slider
mounting portion 11, and this portion 9C is bent toward
the slider 5 side. By doing so, the terminal Sa of the
thin film lead wire 9 and the terminal 5a of the
magnetic head are connected to each other only by
bending the portion of the terminal 9a of the thin film
lead wire 9 to one side without folding it back in an
angle shape. 1In this case, the wall thickness of the
gimbal portion la located on the top of the terminal 9a
of the thin f£ilm lead wire 9, that is, on the surface
side is formed thin, or the whole of the gimbal portion

la is removed.



9a of the thin filmlead wires 9 of the slider nounting portion 11 are
formed are bent toward the slider 5 side ,and also turned down in an angle
formso that the termnals 9a of the thin filmlead wires 9 cone into
contact with the termnals 5a of the magnetic head. Nanely, since the
termnals 9a of the thin filmlead wres 9 forned at the ginbal portion |la
having a thin wall thickness are bent in an angle form the termnals 9a
of the thin filmlead wires 9 and the te?®inals 5a of "~ the nmagnetic head
conme into contact with each other, and these termnals 9a and term nals 5a
are connected to each other electrical

22 Here, as &fSHIqSy ’m%.tw&héyi@%&qwi&n (He 31 QRAMAY 0a of
: QrGrr;[ E;ln fggl g]:fcalrt%ra}g)r)twﬁr:&ﬁ f:gorimsed”1 rarraontgaeéj £ite éehr%ina\’f(ned]a tok}:e tHe téh% of the
film lead wire 9 thus bent and connected to the terminal
5a of the magnetic head, it is sufficient that the
portion where the terminal 9a of the thin film lead wire
9 among the slider mounting portion 11 may be
transformed independently.

Concrete examples of the configuration of the
opening portion 13 are shown in Fig. 14 to Fig. 16 with
the vicinity of the portion of the terminal 9a of the
thin film lead wire 9 enlarged.

Namely, for example, as shown in Fig. 14, the
opening portion 13 is formed on three sides except the
portion where the thin £ilm lead wire 9 is derived among
the circumference of the terminal 9a of the thin film
lead wire 9 formed with the conductor pattern 9c covered
with the protective film 9d formed on the dielectric
layer 9b, and corners 13a of the opening portion 13 are
formed to show right angles. Since the opening portion
having such a configuration has the advantage that it
can be formed easiiy because the configuration is
comparatively simple.

Or again, for example, as shown in Fig. 15, an

opening portion 13 is formed on three sides except a



filmlead wire 9 is bent, the distance tl froma center |IA of the slider
nmounting portion 11 to the termnal 9a of the thin filmlead wire 9
beconmes shorter than the distance t2 fromthe center 11A of the slider
nmounting portion 11 to the termnal 5a of the magnetic head. By neans of
the arrangenent as descri bed above, a portion 9A where the term nal 9a of
the thin filmlead wire 9 is forned acts |like a |leaf spring when the
slider 5is nobunted on the slider nmounti®yg portion 11 as shown in Fig.

7B, and operates so as to press the termnal 9a of the thin filmlead wre

9 against the termnal 5a of the, magnetic headq as _.sho w,th _an arrow nark
Ain Fig. 7BPOrtigR whezenthe Ehiay tid 1@8%da'éﬁevi9t Q'S\t,)\gle\fégﬁdt REONGer ni nal
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layer 9b, and the portions of the corners 13b of the
opening portion 13 are rounded at the same time. By
forming the opening portion 13 in such a configuration,
sharp edge portions will never be produced when this
portion is bent. Therefore, by forming the opening
portion 13 in such a rounded configuration as described -
above, the possibility of injuring the magnetic head and
the slider 5 with the edge portion'around the terminal
9a of the thin film pattern 9 is precluded when the
slider 5 is mounted on the slider mounting portion 1l.

| Or, for example, as shown in Fig. 16, an

opening portion 13 is formed on three sides except the
portion where the thin film lead wire 9 is derived among
the circumference of the terminal 9a of the thin film
lead wire 9 in which the conductor pattern 9c¢ covered
with the protective £ilm 94 is formed on the dielectric
layer 9b, and ﬁotch portions 13c are provided at
portions-corresponding to the portions that are bent,
viz., at the tail end portion of the opening portion 13

and both sides of the terminal 9a of the thin film lead



23 jointly in order to nmake surer of the connection between the term nal
9a of the thin filmlead wire 9 and the termnal 5a of the magnetic head.

When the term na

9a of the thin filmlead wire 9 is fixed to the term na

5a of the magnetic head by ultrasonic bonding, soldering or the |like, the
pressing force against the termnal 5a of the magnetic head is scarcely
required. Therefore, in such a case, the ginbal portion |a correspondi ng
to the portion where the ternminal 9a of 3%he thin filmlead wire 9 is

formed nay be all

removed. That is to say, by applying etching processing

to the gi nbawiper®i dn dr8ecatedfaviieitabe bérdimgal Wheofnohehthin film
|l ead wire 9 surrounded by the above-nentioned U shaped openi ng portion 13,
the ginbal portions| h3csarenpredided as described above, it becomes

possible, when the portion where the terminal %a of the

thin film lead wire 9 is formed is bent as shown in Fig.

9, Fig. 10 or Figs. 11 to 13, to bend the portion at a

predetermined position very easily and accurately by

bending it along the notch portions 13c.

Besides, although it has been described that

there are two terminals of the magnetic head and only

two lines of thin film lead wires are derived, the

number of terminals of the magnetic head is not limited

thereto. To be concrete, for example, it may be

arranged so that a magnetic head of a magnetoresistive

effect type is mounted for reproduction and two

terminals are derived from this magnetic head, and,

apart from the above, a magnetic head of an inductive

type for recording is mounted and two terminals are

derived from this magnetic head, thus deriving four

terminals in total. Further, even when the number of

terminals of the magnetic head is three or more, it is

sufficient to increase the number of the thin film lead

wires and the termina;s thereof, and the embodiment of

the present invention is effective in particular when



To be concrete, masking is applied to a portion other than ginbal portions
la | ocated right wunder the termnals 9a of the thin filmlead wres 9,

and chem cal etching such as chem cal polishing and electrolytic polishing
or nechani cal etching such as sand blasting is applied to the exposed

gi nbal portions la, thereby to renove all of the ginbal portions |la

| ocat ed under the termnals 9a of the thhg filmlead -wires 9. In this
case, the terminal 9a of the thin film

24 lead wire 9 is formed of a dielectric |ayer 9b conposed of polyimde
etc., a condygreonufbkteol fhecegpmindlef ofuthermadweti&chéadnksl t hereon and

a protective film9d conposed of Ni, Au or the like forned so as to cover
the conduct dargettern 9c, and no ginbal portion that becomes a substrate
does not exist. Nanely, when the terminal 9a of the thin filmlead wire 9
is fixed to the terni nMpreover, when the number of the lead wires is

increased as described above, the influence by the

rigidity of the lead wires is liable to become greater,

and it is required to connect the terminals of the

magnetic head to the terminals of the thin film lead

wires with higher precision. Accordingly, when the

number of lead wires is increased as described above, an

effect that the rigidity of the thin film lead wires and-

the terminals thereof is very low and the influence by

the rigidity of the lead wires and -the terminals thereof

is small, and an effect that connection between the-

terminals of the magnetic head and the terminals of the

thin film lead wires is easy are obtainable

conspicuously.

Further, the gimbal portion l.has been formed

at the point portion of the load beam 2 in the above

description, but it is a matter of course that it may be

arranged so that a gimbal and a load beam are formed

separately and the gimbal is mounted to the point |

portion of the load beam as the magnetic head assembly

cited in the description of a related art. At this

time, however, since it is difficult to form the thin



5a of the magnetic head by ultrasonic bonding, soldering and so on, it is
indifferent to obtain a pressing force against the termnal 5a of the
magneti c head only by the rigidity of the dielectric |layer 9b, the

conductor pattern 9c and the protective film 9d. In the
enbodi nent of the present invention, it 1is because of the follow ng
reasons that the wall thickness of the ginbal portion Ia |ocated under the

termnal 9a of the thin filmlead wire 9 |§ formed thin or the ginba
portion la is renoved entirely. Nanely, Pi Fgidity is produced due to a fact

e bt Tﬁ'%%?8.v@r%?gr%§h§&fb29%éﬁn?n & 6fuBaps Egéa taeﬁﬁﬁdﬁﬂg'ﬁn (he
i f t
(' ckiees of ke BRLE gl oBkch 45l A0 D01k b phBgiRbREof, Lot

magnetic heaghgteth¥othShMeRdmS1ehBCwirdtNalé £5rfbd*at the gimbal

portion only, thereby to connect one terminal of the
thin film lead wire formed on this gimbal portion is
connected to the magnetic head as described above, and
to connect another terminal of the thin film lead wire
formed on the gimbal portion to the lead wire connected
to an external circuit. Here, since the lead wire
connected to another terminal of the thin film lead wire-
is naturally irrelevant to the movement of the magnetic
head in a pitch direction and a roll direction, the
rigidity of the lead wires will never become a problem.
Lastly, an example of a magnetic recorder on
board with such a magnetic head assembly will be
described briefly.
As shown in Fig. 17 and Fig. 18, in this

magnetic recorder, a magnetic disk 33 fixed at a
predetermined position by means of a clamper 31 and

. rotated by a spindle motor 32 and a magnetic head
assembly 34 in which a slider 34b on board with a
magnetic head is mounted at the point portion of a load
beam 34a are arranged on a common chassis 35, and

recording and reproduction are perforﬁed on and from the



25 W2) occupied by the termnals 9a of the thin filmlead wres 9 on the
whol e width Wof the slider nmounting portion 11 is small as shown in Fig.
8A and the flexural rigidity of the slider nmounting portion 11 is higher.
Thus, the change of rigidity of the termnals 9a of the thin filmlead
wires 9 offers no significant problem When the termnals Sa of
the magnetic head are four termnals for instance, however, as shown in
Fig. 8B, the width W (= W + W + WB 33) occupied by the terninals 9a
of the thin filmlead wires 9 on the whole w dth Wof the slider nounting
portion 11 hespresic |diglerd3 thymemis of ithiispespidiiie theal asspahly he
rigidity of the termnals 9a of the thin filmlead wires 9. The sane is

al so appl i eBéherHenai adthe imagrietiofhead assanidy 34 dsaAiERELG RN t he

w dth W occupied by the termnals 9a of the thin filmlead wires 9
becomes | arketh sidexteofnkhe magnetir dish A3 PWitine dt%rninals 9a of the

bent thin filmlead wires 9 becones hugher than the_ flexural ri@idity of
t he slider n@Q@ggb@ﬁween so that recording and reproduction can be

made on and from both sides of the magnetic disk 33.
Further, the read end portion of the magnetic head
assembly 34 is mounted on an arm 37 which is moved by
means of a voice coil motor 36 or the like, and the
magnetic head assembly 34 is moved through this arm 37
so that the slider 34b on board with a magnetic head is -
positioned at a predetermined position on the magnetic
disk 33 at time of recording and reproduction.

As described above, according to a magnetic
head assembly according to the embodiment of the present
invention, it is possible to connect the terminals Sa of
the thin film lead wires 9 and the terminals 5a of the
magnetic head to each other easily and accurately.
Eprther, since the wall thickness of the gimbal 1
located under the terminals 9a of the thin film lead
wires 9 is formed thin or a gimbal portion corresponding
thereto is not provided, it is possible to lower the
rigidity of the terminals 9a of the thin film lead wires
9 which are bent, and, even when the material thickness

of the gimbal 1, the number of terminals 5a of the



portion 11, thus generating possibility that a pressing force A against
the slider becones excessive thereby to produce transformation in the
gi mbal portion 1 as shown in Fig. 7C, thus exerting an influence upon the

floating 26 posture of the slider 5
in the pitch direction and the roll direction. Thus, as a
magneti ¢ head assenbly according to the enbodi nent of the present
invention, when the wall thickness of e ginmbal portions la | ocated under

the termnals 9a of the thin filmlead wires 9 is formed thin or the
the term naRASERAE Heash 284 rEP P Ah VAT HREnt) oL bUP RSP (40 hi okness
of the material qf the, ginbal portion t he nunber of ,terymnals of the
magnet i ¢ heﬁ%nﬁ‘%o’s er eg‘cngf"g%’d?g tldrce ad d desiTed 'valle!

Furthermore, by forming the protective film 94 of the

thin film lead wires 9 of a conductive material, it is

possible to lower the rigidity of the thin film lead

wires 9 and to reduce the influence by the thin film

leaa wires upon the movement of the slider in & pitch

direction and a roll direction at time of recording and

reproduction.

Further, according to the embodiment of the

present invention, the terminals 9a of the thin film

lead wires 9 and the terminals 5a of the magnetic head.

are connected to each other securely, the rigidity of

the terminals 9a of the thin f£ilm lead wires 9 which are

transformed by bending or the like, and transformation

of the gimbal caused by excessive slider pressing force

is evéded, thus making it possible to prevent

deterioration of the floating posture of the slider 5.



Therefore, it s | ble to set the pressing force against the termnals
5a of tdﬂl"ﬂiﬂﬂ‘!ﬁ(ﬂi’ihmht a desired val ue. AS descri bed above,
when t he 31 W i'Sg nted on the slider nmounting portion 11, for
exanple, the portion where the termnal 9a of the thin filmlead wre 9
is formed is bent in advance toward the side of the slider 5 and fol ded
back in an angle shape at the sane tinme as shown in Fig. 9A, and the
slider 5is nounted at a predeterm ned Pdsition of the slider nounting
portion 11 thereafter as shown in Fig. 9B. Wth this, as showm in Fig. 9C

the termnal 9a of theWthistbhghh%adIg@re 9 is pressed against the
termnal 5a 27 of the magnetic

Qfa?heaﬂggtn Qtei ter mnal 192 gf mhRetic nehis Askead1Y havingnd EAGgeer,m nal Sa
comprising:

a load beam having a gimbal portion at a point
portion and a fitting portion at another end portion;

a slider having a magnetic head portion and
fitted to said gimbal portion;

a thin film lead portion provided extending
over said gimbal portion and said fitting portion on
said load beam;

a slider terminal provided on the end face of
said slider and connected to said magnetic head portion;
and

a gimbal terminal portion in which the
thickness is made thinner than that of said gimbal
portion, a fixed terminal portion in one body with said
gimbal portion and an elastically deformable free end
pprtion are provided, one end portion on said gimbal
portion side of said thin film lead portion is provided,
and said one end portion and said slider terminal are
engaged electrically with each other when said slider is
fitted to said gimbal portion.

2. A magnetic head assembly according to

claim 1, wherein said gimbal terminal portion has a bent



head are connected electrically to each other, and the slider 5 is nounted

at the Lder nounting portion 11 thereafter. O, for exanple,
as shom;mlmﬂ,mmmﬁnmne slider 5 is nounted at a predeterm ned position
of the ¥ portion 11, and, as shown in Fig. 10B, the portion
where the termnal Ja &f the thin filmlead wre 9 has been formed is
pushed upward fromthe bottom thereafteggas shown with an arrow mark B in
Fig. 10B with a knife-edge 14 or the like. Wth this, as shown in Fig.
10C, a state that the portion of the terminal 9a of the thin filmlead
wire 9 is fopdetiibachetwean saijdefixédpeerminaheportibnadn@asaidthe thin
filmlead wire 9 1is pressed against the termnal 5a of the magnetic head
is presentedfrge endepottionhe ternminal 9a of the thin filmlead wire 9
and the termnal 5a of the magnetic head are connected el ectrically to
each other, and the sBirdeP BagsekdgnheaddosERBLLY; AEFORBLRSI B portion 11

thereafter. ) As descr | hed, apove, in,a neific head assenbly
accordi ng t oStRéMpResERerenBodf HENELIMPE igermlnafngorglon Ras noEch

portions at both ends of said bent portion.

4. A magnetic head assembly according to
claim 1, wherein said free end portion of said gimbal
terminal portion has a chamfer portion.

5. A magnetic head assembly according to
claim 1, wherein said thin film lead portion has a
conductive pattern, a dielectric layer made to lie
between this conductive pattern and said locad beam and a
protective £ilm covering the surface of said conducﬁive
pattern.

6. A magnetic head assembly having a slider,
comprising:

a load beam having a gimbal portion at a point
portion and a fitting portion at another end portion}

a slider haviﬁg a magnetic head portion and
fitted té said gimbal portion;

an elastically deformable thin film lead
portion provided over said gimbal portion and said
fitting portion on said load beam having a conductive

pattern, a dielectric layer made to lie between this



055|ble to nount the slider 5 at the slider nounting

28 port“ﬂﬂlﬂl’l“jmmm,mpnect the terminal 5a of the nagnetic head to the
term nal ilmlead wire 9 at the sane tinme. Mreover, in
this nagnetlc "held assenmbly, the terminal 5a of the nmagnetic head and t he
termnal 9a of the thin filmlead wire 9 are connected only by bending the
portion of the terminal 9a of the thin filmlead wire 9. Therefore, it is

possible to connect the term nal 5a of tfe nagnetic head to the termnal
9a of the thin filmlead wire 9 nuch nore easily as conpared with a case

o B Aol patbepmane s gk eab § tbedestel he L1y
so on. £ilm cHeet 8§ thé bersaééi 6Eephidhabnilietpoet pabtetn;

a slider terminal provided on the end face of
said slider and connected to said magnetic head portion;
and

one end portion projected from said gimbal
portion at the end portion on said gimbal portion side
of said thin film lead portion;

wherein, when said slider is fitted to said
gimbal portion, said one end portion and said slider
terminal are engaged electrically with each other by
means of elastic deformation force "at said one end
portion.

7. A magnetic disk device comprising:

a magnetic disk;

a disk driving means fitted to a chassis and
driving said magnetic disk; and

a slider; wherein a magnetic head assembly for

performing recording and reproduction on said magnetic
disk including:

a load beam having a gimbal portion at a
point portion and a fitting portion at another end

portion;



the termnal 9a of the thin filmlead wire 9 is bent so that the term na

9a of m I lFad wre 9 and the termnal 5a of the magnetic head

comam! ﬁ“ﬂ Im |l [m h each other, and bending is not limted to a shape
ecportiwn is ¥ol ded back in an angle shape as described above.

To be concrete, for exanple, as shown in Fig. 11, the portion where the
termnal 9a of the thin film lead wire 9 has been fornmed is bent toward

the side of the slider 5 and may be forgged into a shape to roll in
29 the portion by providing curvature R at the portion 9B of the point
t her eof . O, for_exanple, as shown jn Fi

t | b
arranged so that the p?\‘)r-’tlr’fﬂﬁ’bfh’{“ﬁ’enge? Magne e Ib?g‘? I‘%oxﬁta’lg‘?fé%a%d hgazoi se

formed in advance_at a t
gf%ted to s 13|gimba1 portion;

a thin film lead portion provided over said
gimbal portion and said fitting portion on said load
beam;

a slider terminal provided on the end face of
said slider and connected to said magnetic head portion;
and

a gimbal terminal portion in which a thickness
thereof is formed thinner than that of said gimbal
portion, a fixed end portion in one body with said -
gimbal portion and an elastically deformable free end
portion are provided, one end portion on said gimbal
portion side of said thin film lead portion is provided,
and said one end portion and said slider terminal are
engaged electrically with each other when said slider is
fitted to said gimbal portion;

N a head driving means for aligning said
magnetic head assembly at a predetermined position on
said magnetic disk; and

a cover fitted to said chassis so as to cover

said magnetic disk, said head assembly and said head

driving means.



where that portion is lowered to a nounting surface to the slider nounting
portion 11, and the portion where the termnal 9a of the thin film]lead
wire 9 is bent slightly. O again, for exanple, as shown in
Fig. 13, it nmay also be arranged so that the thin filmlead wire 9 is
formed in advance on the back side of the slider nounting portion 11, and
this portion 9Cis bent toward the slider 5 side. By doing so, the
terminal 9a of the thin filmlead wire4d and the term nal 5a of the
magneti c head are connected t MAGHETIG BEADMSPEMBLYbendi ng t he porti on of

the termnal 9a of the thin film lﬁ%@%@ﬁgﬁ%g to one side without folding
it back in an angle shape. In this : e wall thickness of the ginbal .

DL O |t P20 T S PR ORI MR 0 ol e gaR o,
gi mbal portiinded Wit P Wnetic head is fitted to a gimbal
portion where lead wires are provided, the thickness of
a gimbal portion where terminals of the lead wires are
formed is formed thinner than another gimbal portion,
and the terminals of the lead wires formed on this thin
gimbal portion la are transformed so as to come into
contact with terminals of the magnetic head. It is thus
possible to connect terminals of thin film lead wires

formed on a gimbal to terminals of a magnetic head °

mounted on a slider easily and surely.

Figure 3



30 Besides, as to the configuration of an opening portion 13
formed around the termnal 9a of the thin filmlead wire 9 thus bent and
connected to the termnal 5a of the magnetic head, it is sufficient that
the portion where the termnal 9a of the thin filmlead wire 9 anong the
slider mounting portion 11 may be transforned independently.

Concrete exanples of the configuration of the opening portion 13 are shown
in Fig. 14 to Fig. 16 with the vicinity of the portion of the term nal 9a
of the thin filmlead wire 9 enlarged.1/16 Nanely, for exanple, as
shown in Fig. 14, the opening portion 13 is fornmed on three sides except
the portion where the thin filmlead wire 9 is derived anong the _
circunference of the termnal 9a of the thin film lead wire 9 formed with
the conductor pattern 9c covered wth the protective film9d fornmed on the
dielectric




| ayer 9b, and corners 13a of the opening portion 13 are forned to show

ri ght angles. Since the opening portion having such a configuration has
the advantage that it can be fornmed easily because the configuration is
conparatively sinple. O again, for exanple, as shown in Fig.

15, an opening portion 13 is forned on three sides except a

31 portion where the thin filmlead wire 9 is derived anong the
circunference of the termnal 9a of the tg'n film lead wire 9 in which the
conductor pattern 9c covered wth the 6/ Fective film9d is fornmed on a
dielectric |layer 9b, and the portions of the corners 13b of the opening
portion 13 are rounded at the sane tine. By formng the opening portion 13
in such a configuration, sharp edge portions will never be produced when
this

FI1G. 2




portion is bent. Therefore, by formng the opening portion 13 in such a
rounded configuration as described above, the possibility of injuring the
magneti c head and the slider 5 with the edge portion around the term nal
9a of the thin filmpattern 9 is precluded when the slider 5 is nounted on
the slider nmounting portion 11. O, for exanple, as shown in
Fig. 16, an opening portion 13 is formed on three sides except the

portion where the thin filmlead wire 93/ederived anong the circunference
of the termnal 9a of the thin film lead wire 9 in which the conductor
pattern 9c covered wth the protective film9d is fornmed on the dielectric
| ayer 9b, and notch portions 13c are provided at portions corresponding to
the portions that are bent, viz., at the tail end portion of the opening
portion 13 and both sides of the termnal 9a of the thin filmlead

32

FI1G. 3




wire 9 in order to facilitate bending. Wien notch portions 13c are

provi ded as descri bed above, it becones possible, when the portion where
the termnal 9a of the thin filmlead wire 9 is forned is bent as shown in
Fig. 9, Fig. 10 or Figs. 11 to 13, to bend the portion at a predeterm ned
position very easily and accurately by bending it along the notch portions
13c. Besi des, although it has been described that there are two
termnals of the nagnetic head and only two lines of thin filmlead wres
are derived, the nunber of termnals of,fge magnetic head is not linted
thereto. To be concrete, for exanple, it may be arranged so that a
magneti ¢ head of a magnetoresistive effect type is nounted for
reproduction and two termnals are derived fron1this magneti ¢ head, and,
apart fromthe above, a nagnetl an | tlve type for recording
I's mounted and two term nals ar if 2%5 |s magneti c head, thus
deriving four termnals in total. even mhen t he nunber of
termnals of the nagnetic head is three or nore, is sufficient to

i ncrease the nunber of the thin filmlead

9d




wires and the termnals thereof, and the enbodi nent of the present
invention is effective in particular when

33 the nunber of the termnals of the magnetic head is |arge.

Mor eover, when the nunber of the lead wires is increased as described
above, the influence by the rigidity of the |lead wires is liable to becone
greater, and it is required to connect the term nals. of the- nmagnetic head
to the termnals of the thin filmlead w res with higher precision
Accordingly, when the nunber of Iead\34¥é is increased as described
above, an effect that the rigidity of the thin filmlead wires and the
termnals thereof is very low and the influence, by the rigidity of the
lead wires and the termnals thereof is small, and an effect that
connecti on between the

F1G.3A
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termnals of the nmagnetic head and the termnals of the thin filmlead
Wres is easy are obtainable conspicuously. Further, the ginba
portion 1 has been fornmed at the point portion of the |oad beam 2 in the
above description, but it is a matter of course that it nmay be arranged
so that a ginbal and a | oad beam are formed separately and the ginbal is
nmounted to the point portion of the |oad beam as the.nagnetic head
assenbly cited in the description of a related art. At this tineg,
however, since it is difficult to form shaethin

34 filmlead wire extending fromthe ginbal over to the |[|oad beam as
descri bed above, it may also be arranged so that the thin filmlead wres
are formed at the ginbal portion only, thereby to connect one term nal of
t he
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thin filmlead wire formed on this ginbal portionis connected to the
magneti ¢ head as descri bed above, and to connect another term nal of the
thin filmlead wire fornmed on the ginbal portion to the lead wire
connected to an external circuit. Here, since the lead wire connected to
another termnal of the thin filmlead wire is naturally irrelevant to the
novenment of the magnetic head in a pitch direction and a roll direction,

the rigidity of the lead wires will newerbecome a problem
Lastly, an exanple of a nmagnetic recorder on board with such a nagnetic
head assenbly will be described briefly. As shown in Fig. 17

and Fig. 18, in this magnetic recorder, a magnetic disk 33 fixed at a
predet erm ned position by nmeans of a danper 31 and rotated by a spindle
notor 32 and a nmagnetic head assenbly 34 in which a slider 34b on board
with a magnetic head is nounted at the point portion of a | oad beam 34a
are arranged on a common chassis 35, and recording and reproduction are
performed on and fromthe

FI1G.6




35 magnetic disk 33 by neans of this nmagnetic head assenbly 34. Here, the
magneti ¢ head assenbly 34 is disposed on both sides of the nagnetic disk
33 putting it therebetween so that recordi ng and reproduction can be nade
on and from both sides of the magnetic disk 33. Further, the read end
portion of the magnetic head assenbly 34 is nounted on an arm 37 which is
noved by neans of a voice coil notor 36 or the |ike, and the nagnetic
head assenbly 34 is noved through this arm 37 so that the slider 34b on
board with a magnetic head is position8dlat a predeterm ned position on
the magnetic disk 33 at tinme of recording and reproduction. As
descri bed above, according to a magnetic head assenbly according to the
enbodinenttﬁthf Ksese invention, it is possible to connect the
termnals 9alof It fhilnMImlead wires 9 and the termnals 5a of the
magnetic head to each other easily anqzaccur¢qgly.
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Furt her,

since the wall

t hi ckness of the ginbal 1

| ocat ed under the

termnals 9a of the thin filmlead wres 9 is forned thin or a ginba

portion correspondi ng

thereto is not provided, it

rigidity of the termnals 9a of the thin filmlead wres

and,

a desired val ue.

even when the materi al
term nals 5a of the

and so on are vari ed,
Furt her nor e,
thin filmlead wires 9 of a conductive material, it is

it

t hi ckness

is possible to

of the ginbal 1,

is possible to | ower the
9 which are bent,
t he nunber of
36 magnetic head
set the slider 5 pressing force at

by form®gléhe protective film9d of the

possi ble to | ower

the rigidity of the thin filmlead wres 9 and to reduce the influence by

the thin film
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repr oducti on. Further, according to the enbodi nent of the
present invention, the termnals 9a of the thin film lead wires 9 and the
termnals 5a of the magnetic head are connected to each other securely,
the rigidity of the termnals 9a of the thin filmlead wires 9 which are
transforned by bending or the |ike, and transformation of the ginbal
caused by excessive slider pressing force is evaded, thus making it
possible to prevent deterioration of the floating posture of the slider 5.
37 What |'s Cained Is: 10/1¢. A magnetic head assenbly
having a slider, conprising: a | oad beam having a gi nbal
portion at a point portion and a fitting portion .at another end portion;

F1G.9A
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a slider having a magnetic head portion and fitted to said ginbal portion;
athin filmlead portion provided extending over said ginbal portion and

said fitting portion on said |oad beam a slider term na
provided on the end face of said slider and connected to said magnetic
head portion; and a ginbal termnal portion in which the

t hi ckness is made thinner than that of said ginbal portion, a fixed
termnal portion in one body with said ginbal portion and an elastically
deformable free end portion are provided./dne end portion on said ginbal
portion side of said thin filmlead portion is provided, and said one end
portion and said slider termnal are engaged electrically with each other
when said slider is fitted to said ginbal portion. 2. A
magneti ¢ head assenbly according to claim1, wherein said ginbal term nal

portion has ﬁ_antG. !OA




38 portion between said fixed termnal portion and said free end portion.
3. A magnetic head assenbly according to claim2, wherein said ginbal
term nal portion has notch portions at both ends of said bent portion.

4. A magnetic head assenbly according to claiml, wherein said free end
portion of said ginbal term nal portion has a chanfer portion.

5. A magnetic head assenbly according to claim1, wherein said thin film
| ead portion has a conductive pattern,c;?fﬁ | ectric layer made to lie

bet ween this conductive pattern and sai oad beamand a protective film
covering the surface of said conductive pattern. 6. A magnetic
head assenbly having a slider, conprising: ) a | oad beam having a
gi nbal portion at a point

FI1G. ||




portion and a fitting portion at another end portion; a slider
havi ng a nagnetic head portion and fitted to said ginbal portion;

an elastically deformable thin filmlead portion provided over said ginbal
portion and said fitting portion on said | oad beam having a conductive
pattern, a dielectric layer nmade to |lie between this

39 conductive pattern and said | oad beam and a protective filmcovering
the surface of said conductive pattern; a slider term na
provided on the end face of said sllde¥3éHﬁ connected to said nagnetic
head portion; and one end portion projected fromsaid ginbal
portion at the end portion on said ginbal portion side of said thin film
| ead portion;
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wherein, when said slider is fitted to said ginbal portion, said one end
portion and said slider termnal are engaged electrically with each ot her
by means of elastic deformation force at said one end portion.

7. A magnetic disk device conprising: a magnetic di sk;
a disk driving neans fitted to a chassis and driving said magnetic di sk;
and a slider; wherein a magnetic head assenbly for perform ng

recordi ng and reproduction on said nagnetic disk including:
a | oad beam having a ginbal portion at B/p®int portion and a fitting
portion at another end portion; 40
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a slider having a magnetic head portion and fitted to said ginbal portion;
athinfilmlead portion provided over said ginbal portion and said

fitting portion on said |oad beam a slider term nal provided
on the end face of said slider and connected to said magnetic head
portion; and a ginbal termnal portion in which a thickness

thereof is forned thinner than that of said ginbal portion, a fixed end
portion in one body with said ginbal portion and an elastically deformabl e
free end portion are provided, one endlp6téion on said ginbal portion
side of said thin filmlead portion is provided, and said one end portion
and said slider termnal are engaged electrically with each other when

said slider is fitted to said ginbal portion; a head driving
means for aligning said magnetic head assenbly at a predeterm ned position
on said magnetic disk; and a cover fitted to said chassis so

as to cover
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sai d magnetic disk, said head assenbly and said head driving neans.
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