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Tl RE=SF THE | NVENTION . Magnetic Head Chip Bonding Device BACKGROUND 1.
Field of.the-lInvention This invention relates to a magnetic head chipt? ? copy
bondi ng -devi ce for bonding plural nmagnetic head chips to a base nmenber.

More particularly, it relates to positioning adjustnent of respective

magnetic Head:chi ps. 2. Background of the Invention A conposite nagnetic.
head, incIIéﬂ!ﬂ&lﬁgulaﬂ_ﬁﬂﬁﬁﬁgiéﬂheadM@Rm§§lFlﬁeH§sC@ﬁPeB8§GﬂégnQ&HéPPc head

chip, a reproduci ng magnetic head chip or a recordi ng magnetic head chip,
bonded mﬁtﬁggﬁ—ﬁgﬂggive 60 to a common base nenber Bl, as shown in Figs.1

and 2. For_seguri g-the magnetic _head chips to the base nenber in this
manner , itlbeébﬁég ﬂ%cgggaEVVFB%éPPect posi tioni ng adj ustment of the

gap-to-gap di SHARSe: sy A ChESThos! MBS PO OhobB® e 180818)
device for bonding plural magnetic'head chips to a base member.
More par£icularly, it relates to positioning adjustment of
respective magnetic head chips.
2. Background of the Invention
A composite magnetic head, including plural magnetic head
chips T1, has an erasure magnetic head chip, a reproducing
magnetic head_chip or a recording magnetic head chip, bonded with
an adheéive 60 to a common base member Bl, as shown in Figs.l and
2.
= For securing the magnetic head chips to the base member in
this manner, it becomes necessary to effect positioning
adjustment. of the gap-to-gap distance, parallelism, track
positions or the like to high accuracy for each of the magnetic
head chips.
Such setting or adjustment is performed in the following
manner, as shown in Figs.3 and 4.
(i) Referring to Fig.3, a distance X'between a magnetic gap gl
of a magnetic head chip T1 aﬁd the lateral surface of the Dbase
member Bl is adjusted. The direction of this adjustment is
hereinafter referred to as an X-axis direction. At this time,

a distance ¢ between the magnetic gaps gl of the respective



head chi ps. Such setting or adjustnent is performed in the foll ow ng
manner, as shown in Figs.3 and 4. (i) Referring to Fig.3, a distance X
bet ween a magnetic gap gl of a nmagnetic head chip Tl and the |ateral
surface of .the base nenber Bl is adjusted_ , _The direction of this
adjusthent”is hereinafter referred to as an X-axis direction. At this
time, a di shagweticbhéadeshipe maghnet hajgaspedgl asf shbenr espELgl ve -2-
magneti c head chips Tl is adjusted, as shown in Fig.4. (ii) Referring to

Fi g. 3, a di&ibhhcke¥ebringehot e gmignet idisgamcgl Yobetive emadinet imagreddi qyagap 1
and the rear surface of the base menber Bl is adjusted.  The direction of
thi s adj ust@kmf ith¢cpagnatier heaflcgrpdTioand they-rear sunfaag oif e thase
tinme, an .

' member Bl is adjusted. . The direction of this adjustment is
hereinafter referred to as a Y-axis direction. At this time, an
offset e in protrusion along the Y-axis of the magnetic head
chips Tl 1is adjusted, as shown in Fig.3, for aligning the
protrusion of the respective magnetic head chips T1.

(iii) Referring to Fig.4, a distance Z between track edges E of
the magnetic head chips Tl and the upper surface of the base
member Bl is adjusted. The direction of this adjustment is
referred to hereinafter as a Z-axis direction. At this time, an
offset d between the track edges e along the Z-axis of the
respective magnetic head chips Tl is adjusted, as shown in Fig.4,
for aligning the track edges E of the respective magnetic head
chips T1.

(iv) Referring to Fig.4, a tilt g of the gaps gl of the magnetic
‘head chips T1 is adjusted. This adjustment is referred to
hereinafter as azimuth adjustment.

(v) Referring to Fig.3, rotation 8 of the magnetic head chips
Tl on the upper surface of the base Bl about the Z-axis direction
as an axis of rotation is adjuste_d. The direction of +this
rotation is hereinafter referred to as a 6-direction.

When bonding the plural magnetic head chips to the base

member by such adjustment, the following method has so far been



offset e in protrusion along the Y-axis of the nmagnetic head chips T1 is
adj usted, as -shown in Fig.3, for aligning the protrusion of the respective
magneti c head chips T1l. (iii) Referring to Fig.4, a distance Z between
track edges E of the magnetic head chips Tl and the upper surface of the
base menbet Bl is adj usted. The directi om3df this adjustnment is referred
to hereinafjgiqas a Z-axis direction. At this time, an offset d between the
track edges e along the Z-axi's of the respective magnetic head chips Tl is

adj usted, as shawe i 0 fbtH féi{%'i&%bi@? hr Bakredgenoi ddhgt RBo1s 61,
respective magnetic head chips T1. (iv) Referring to Fig.4, atilt g of the

gaps gl of suwm rRgnelactPeanagie Pic TdolBetdl] Usbedposithbhiag thleTeiigrietic
referred to hereinafter as azimuth adjustment. (v) Referring to Fig.3,
rotation [ @fgdd cdhige TRgnehiichheze GCumied liwnthbeflppeingursitate ofitHout
base Bl about the Z-axis direction as an axis of rotation is adjusted.

The directitvming ddrntacted with the base member Bl.

With this first bonding method, an UV curable adhesive 62
is applied to pre—éet points on the base member Bl to which the
magnetic head chips Tl are to be bonded. The upper surfaces of
the magnetic head chips T1 are brought into contact with the
holding tools 61, such as the above-mentioned electro-magnetic
collets, and thereby held magnetically. The holding tools 61 are
moved aiong the X-axis, Y-axis, Z-axis and the 6-axis for
shifting the magnetic head chips Tl to pre-set positions on the
base member Bl. At this time, the magnetic head chips T1 are
placed over the base member Bl via the adhesive 62, such that the
magnetic head chips T1 are not contacted with the base member B1,
as shown in Fig;s. In this state, UV rays are radiated for
‘curing the adhesive 62. After the adhesive 62 is cured, the
holding toolé 61 are separated away from the magnetic head chips
Tl to complete the bonding of the magnetic head chips T1.

However, since .the contact area between the holding tools
61 and the magnetic head chips T1 is small, it is difficult to
support thé magnetic head chips in parallel with one another,

such that sufficient azimuth adjustment cannot be achieved and

azimuth defects tend to be incurred. On the other hand, it is
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rotation is hereinafter referred to as a [err]-direction. When bonding the
pl ural magnetic head chips to the base nenber by such adjustnent, the
foll owi ng nethod has so far been 3 used. The first nethod is to enploy a
pair of halding tools 61, such as el ectro-nmgnetic collets, for positioning
t he rmagnet’i c head chips T1, which are bonded in the floating state without
bei ng cont déffédcwilth ttioe amelynentes Bidhd¥inet h68 f undtfolrmidi nguedt hddatan
WV curabl e adhesive 62 is applied to pre-set points on the base nenber Bl
to whi ch t Béffegeaces ABadhdiskyespl agee PP ANE dsb et thieh @ dhgsdives (remstse & of
t he magnetic head chips T1 are brought into contact with the hol ding tools
61, such a®et FEPAFEFdefedty SRRl kR t3er Wb cdt cthe time of curing of the

adhesive 62. The result is offset in step difference adjustment
and defects in track height. ' In addition, the holding tools 61
need.to be secured until the adhesive 62 is cured to some extent,
so that productivity cannot be improved. |

The second meﬁhod consists in contacting the lateral
surfaces of the magnetic head chips Tl with a pair of holding
tools 63 formed of a magnetic alloy for supporting and
positioning the magnetic head chips T1 under the magnetism of the
holding.tools 63 as shown in Fig.7. The magnetic head chips T1
are retained by a pair of magnetic head retention units 64 for
provisionally holding the magnetic head chips Tl on the base
member Bl. The magnetic head chips Tl are subsequently bonded
to the base member Bl.

In carrying out the second method, a pair of the holding
tools 63 formed of maénetic alloy are contacted with the lateral
sides of the magnetic head chips T1 for supportiﬁg the magnetic
head chips T1 under the magnetism of the holding tools 63. The
magnetic holding tools 63 are moved along the X-axis, Y-axis, 2Z-
axis and along the 8-axis for shifting the magnetic head chips
Tl to pre—-set positions on the base member Bl. After completion
of the positioning,.magnetic head chip retention units 64 are

applied against the upper surfaces of the magnetic hea& chips T1
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collets, and thereby held magnetically. The holding tools 61 are noved
along the X-axis, Y-axis, Z-axis and the [err]-axis for shifting the
magneti c head chips Tl to pre-set positions on the base nenber Bl. At this
time, the pagnetic head chips Tl are placed; aver the base nenber Bl via the
adhesi*ve 62, such that the magneti c head chips Tl are not contacted with

t he base mammér Blresttursh@wt conktlagt@ng the rhélgzsesicatrmadﬁénmss Tar against
radi ated for curing the adhesive 62. After the adhesive 62 is cured, the

hol di ng t odilse Gibsay enesyEar Aled adibbh filenmmrapmertdgn diclad Iceé.qbscﬂ‘ilps:eihpmlly
conpl ete the bonding of the magnetic head chi ps Tl. However, since the
contact ardeelbiomedhet heshoBliby tlmimaghkbtdedhead olipeate temeian aniigs Bh,i s
small, it is difficult to support the magnetic head chips in parallel with
one anot herthe i ding aky @ramrdeaghat g dhe megpstist headaehidfed land

azimuth defects tend to be incurred. On the other hand, it is
An instantaneous adhesive is applied on and around the magnetic

head chips Tl for securing the magnetic head chips Tl. After
curing of the instantaneous_adhesive, the magnetic head chip
retentioh‘units 64 are detached away from the magnetic head chips
fl to complete the bonding of the magnetic head chips.

With the present second method, since the holding tools 63
and the magnetlc head chlps Tl are contacted with each other by_
magnetlsm only, the magnetlc head chips T1 are unstable in
attitude and cannot be positioned accurately. In addition, when
the holding tools 63 are detached away from the magnetic head
chips T1 after cﬁmpletion of positioning of the magnetic head
chips, the magnetic head chips Tl are retained solely by the
magnetic head chip retention units 64. Thus the magnetic head
chips T1 tend to be shifted when the holding tools 63 are
detached away from the magnetic head chips T1. In addition,
since the magnetic head chip retention units 64 are contacted-
with the magnetic head chips T1 when separating the holding.tools
63 away from the magnetic head chip retention units 64 after the
end of positioning of the magnetic head chips T1, the magnetic
head chips Tl tend to be shifted when contacted with the magnetic

head chip retention units 64.



-4- difficult to apply the adhesive 62 wuniformly such that
differences in thickness are produced and the adhesive tendbnt@ BB oa nrer :
! HAS,BEEN |
AT |

contracted in variable anmounts at the time of curing of the
The rgsult?is offset in step difference adjustnment and defebis.in
hei ght. In addition, the holding tools 61 need to be secured until the

adhesive 62 is‘%Hé“kﬁfb%gggnﬁéhgg%etﬁgdtQGBSQEQQSEti§5b§09§ﬁp9tﬂﬁ%ainin

i nproved. The second net cons S I'n-contactin teral “surfaces 0O
the magnet iy 1epgdtiS nEadMdli g AAi keRf cROLAE NSadOGhembSr T8 A mifaribtic
magnetic alloy for supporting and positioning the nagnetic head chips T1
under the RGP Hetdiet 1 difDtd 093 Safid FAheIOWa jus thing thel R smginaid C
head chips T1 are retained by a pair of magnetic head retention units 64
for provi sicdhalley nagrd e theadraghiis CT heapyl aahigpeerBioon tihe hesmateinbaredsd.
The magnetic head chips Tl are subsequently bonded '
chips are bonded in the thus adjusted positions, as shown in

‘Fig.7.

First, the operator sets the magnetic head chips Tl as with
pincers on the base member Bl and presses the magnetic head chip
retention units 65 against the upper surfaces of the magnetic
head chips T1l for provisionally holding the magnetic head chips
T1. The operator then holds metal rods 66 having pointed ends
with both hands and, holding both sides of the magnetic head
chips Tl therewith, shifts the magnetic head tips Tl to a pre-set
position. After completion of positioning'of the magnetic head
chips T1, the operator applieé the instantaneous adhesive to and
around the magnetic head chips T1 for securing the magnetic head
éhips. After curing the instantaneous adhesive,.the operator
releases the magnetic head chip retention units.65 from the
magnetic head chips Tl to complete the bonding of the magnetic
head chips T1.

This method requires skill on the part of the operator since
the ﬁagnetic hegd chips T1 need to be moved manually a distance
of the order of several microns.

With the conventional method for bonding the magnetic head

chips, it is difficult to achieve correct positioning and
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to the base nmenber Bl. In carrying out the second nethod, a_pair of the .
hol di ng tool-s 63 fornmed of nagnetic alloy are contacted MA1ﬁm§@ﬁEkﬁh§§@Lgyg
sides of the magnetic head chips T1 for supporting the magheti cagreAdersh |ps'
T1 under the magnetism of the holding toalg 63. The magnet!
63 are noved al ong the X-axis, Y-axis, Z- axis and along the 8-axis for
shifting 4@gustgenti Cth&ﬁdp&hﬂdﬂ!ﬁ:i—ﬁk tde it ssein posadk oneightt b hasmummnber
Bl. After conpletion of the positioning, magnetic head chip retention units
64 are apphidd Ay rnsitilheonppere speiriécest othé hepergielr cisheadcabipsally
-5- under pressure for contacting the magnetic head chips Tl against the
base membeea®ire®ith the magnetic head chips T1 tenporally held on the base

Bl by the nagnetlc head chip retention units 64,

OBJECT AND SUMMARY OF THE INVENTION

It is therefore a principal object of the present invention
to provide a magnetic head chip bonding device whereby each
magnetic head chip may be accﬁrately positioned and bonded
without requiring operational skill.

In one aspect, the present invention provides a magnetic
head chip bonding device for bonding a magnetic head chip to a
base member having 'a'Jnagnetic head chip retention unit for
applyiné the pressure to the magnetic héad chip for pressing the
magnetic head chip against the base member, a magnetic head chip
holding unit for holding the magnetic head chip, a magnetic chip
head detection unit for detecting the position of the magnetic
head chip and a magnetic head chip shifting unit for shifting the
magnetic head chip and the magnetic head chip holding unit
responsive to an output of +the magnetic 'head chip position
detection unit.

In another aspect, the present invention provides a method
for bonding a magﬁetic head chip to a base membér comprising a
‘first step of applying a weak pressure against the magnetic head
chip for pressing the magnetic head chip against the base member,
a second step of supporting and shifting the magnetic head chip

for positioning, and a third step of retaining the magnetic head

This Sheet Has Been Rep
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the hol ding tools are detached fromthe magnetic head chips Ti. An

I nst ant aneous. adhesive is applied on and around the magnetic head chips T1
for securing the nagnetic head chips T1l. After curing of the instantaneous
adhesi ve, the magnetic head chip retentiogigqits 64 are detached away from
t he magnet’i ¢ head chips T1 to conplete the bonding of the magnetic head

chips. Wthntipe dFwrgentnscesnd st Rad, sddvif tdeehol 8hag af omher6i3 866pt lva
~-magnetic head chips Tl are contacted with each other by magnetismonly, the
magneti ¢ headtdhignanT hdres imnst bl £ni areit betdeeantheabast hempesi bndnate
accurately. In addition, when the holding tools 63 are detached away from
t he magnet magmedd cchieasl Ehigft er conpl eti on of positioning of the magnetic
head chips, the magnetic head chips Tl are retained solely by the magnetic
head chi p ret enflihen RressuB . eFantedhbynmadieetnagnebic chépd Fhipem¢etegtiion
shifted when the holding tools 63 are detached away fromthe magnetic head
chips T1. updta@di ttihen magnekie eeadghBiPcifecRESERTBPLE ZATILAR 16ni R8I 4DEr o
cont act ed :
magnetic head chip holding unit preferably is made up of a pair
of supporting members clamping the magnetic head chip in-between.

The magnetic head chip shifting unit preferably shifts the
magnetic head chip and the magnetic head chip holding unit by
linear movement along three axes perpendicular to one another and
by rotation about a selected one of the three axes.

Since the magnetic head chip is thrust against the base
member by the'magnetic head chip retention unit, the magnetic
head chip and the base member are satisfactorily bonded to each
other to prevent azimuth defects. Since the magnetic head chip

~ shifting unit is provided for shifting the magnetic head chip and
the magnetic head chip holding unit responsive to the output of
the magnetic head chip position detecting unit, the magnetic head
unit can be positioned without requiring operational skill.

Also the magnetic head chip can be provisionally retained
or secured by the variable pressure exerted by the magnetic head
retention unit on the magnetic head chip. Thus, by retaining the
magnetic head chip with a weaker pressure for positioning, the

magnetic head chip can be provisionally retained and subsequently

positioned. After the end of positioning, the magnetic head chip



with the magnetic head chips Tl when separating the holding tools 63 away
fromthe nmagnetic head chip retention units 64 after the end of positioning
of the magnetic head. chips T1l, the magnetic head chips Tl tend to be
shifted when contacted with the magnetic hgad chip retention units 64.

-6- The third bonding method consists in tenporarily retaining the magnetic

head chi pgahlbgeketlirtiephaset aeAbRE tHe Madthie! inedieadiphidast£Migibr
units 65 and finely adjusting the positions of the nagnetic head chips T1

by an opempateysurkh e aragieii b heats ctheostimie guyideibridd nagrndtics afdbtatip
positions, as shown in Fig 7. First, the operator sets the magnetic head
chi ps Tl &rom theimgamrwedn t he base nenber Bl and presses the magnetic
head chip retention units 65 agai nst the upper surfaces of the magnetic

In addition, since the magnetic head chip holding unit is
made up of two supporting members clamping members clamping the
magnetic head chip therebetween, the magnetic head chip can be
supported in stability.

It 1is possible with the éresent invention to achieve
positioning adjustment during magnetic head chip bonding without
requiring operational skill.

The pressure of retaining the magnetic head chip on the base
ﬁember by the magnetic head chip retention unit or the pressure
of supporting the magnetic head chip by the magnetic head chip
holding unit can be varied freely, so that there is no risk of
the magnetic head chip being moved arbitrarily. Specifically,
when the magnetic head chip supporting members are opened apart
for releasing the magnetic head chip, there is a risk that the
magnetic head chip so far clamped strongly and released suddenly
undergoes én arbitrary movement. This can be avoided with the
present invention because it is:possible to release the magnetic
head chip gradually to pfévent its arbitrary movement.
Alternatively, by retaining the magnetic head chip unit by the
magnetic head chip retention unit by provisional retention and

complete retention, the magnetic head chip can be positively

supported and secured after the end of positioning, so that there



head chips T1 for provisionally holding the magnetic head chips T1. The
operator then.holds nmetal rods 66 having pointed ends with both hands and,
hol di ng both sides of the magnetic head chips T1 therewith, shifts the
magnetic head tips Tl to a pre-set positiamg After conpletion of
positi‘oning of the magnetic head chips T1, the operator applies the

i nst ant aneois Adhesiske 40 6HE dagwed ilhaedmUNEHis BeatgChopedThrfitrarily
securing the magnetic head chips. After curing the instantaneous adhesive,
t he oper at aaf ter etlsesehliecofragogitéoheag.chip retention units 65 fromthe
magneti c head chips Tl to conplete the bonding of the magnetic head chips
Ti. This net hod Teeureserskiidvesnt itdre Yparst permihe Hpeidibated mndtdusitive
magneti c head chips Tl need to be noved nanual |y a di stance of the order_ of
several m dromdingvah the megmedic beald ekihodd dhajoidienpagnet hagredd Chhisad
chips, it is difficult to achieve correct positioning and adjustment, thus
produci ng dkdecbe ihrndegkineigghiherteri fimp and track height defects or

azimuth defects may be prohibited to improve production yield.
"The result is improved productivity and reduction in the
production cost of the magnetic head.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is a perspective view showing the manner how two .
magnetic head chips are being bonded to a base member.

Fié.z is a perspective view showing the manner how two
magnetic head chips have been bonded to a base member.

Fig.3 isl a 'top plan view showing a base member and a
magnetic head.chip for illustrating the positioning adjustment
required when bonding the magnetic head chip on the base member.

Fig.4 is an enlarged plan view showing essential portions
of the base member and the magnetic head chip from the surface
thereon on which slides a magnetic recording medium and also
showing the positioning'adjustﬁent required when bonding the
magnetic head chip to the base member.

Fig.5 is an enlarged schehatic perspective view showing how
the magnetic head chip is positioned by a conventional magnetic

head chip bonding device.

Fig.8 is a side view showing an example of a magnetic head



while the skill on the part of the operator is occasionally required.

-7- OBJECT AND SUMMARY OF THE INVENTION It is therefore a principal object
of the present invention to provide a magnetic head chip bondi ng device
wher eby each magnetic head chip may be accudately positioned and bonded

wi t hout requiring operational skill. The pressure exerted by the magnetic

head chip r &tER @84 &nitdsen mebemdrended heege thed IR thematding shayinsg ein

and the magnetic head chip holding unit preferably is nmade up of a pair of
supporting Aerfret s cl anpi ng the magnetic head chip in-between. The magnetic

head chip Shi fting oy rgher 2Bl v, Shhf i ST Sl S D08 S Bed L Mfing

another example of positioning of the magnetic head chip by the
conventional magnétic head chip bonding device. |

Fig.8 is an enlarged schematic perspective view showing an
example of manual positioning of the magnetic head chip in a
conventional practice.

Fig.9 1is a schematic view showing an illustrative
construction of a magnetic head chip bonding device according to
the present invention.

Fié.lo is-a schematic perspective view showing essential
portions of a typic;al construction of a magnetic head chip
retention unit and a magnetic head chip holding unit of the
magnetic head chip bonding device according to the present
invention.

'Fig.ll is a side view.showing a typical construction of a
magnetic head chip retention unit of the magnetic head chip
device according to the present invention.

Fig.12 is a side view showing a typical construction of a
magnetic head chip holding unit of the magnetic head chip device
according to the present invehtion.

Fig.13 is a perspective view showing a typical construction
of a magnetic head chip position detection unit of the magnetic

head chip bonding device according to the present invention.



| i near novenent al ong three axes perpendi cular to one anot her and by
rotati on about a selected one of the three axes. Since the magnetic head
chip is thrust against the base nenber by the magnetic head chip retention
unit, the magnetic head chip and the base-nEhber are satisfactorily bonded
to each other to prevent azinmuth defects. Since the magnetic head chip
shifting unit iBigrddi d@daf sAdehiviiernEhawingghetiRidrhcens prantiionect a
magnetic head chip holding unit responsive to the output of the nagnetic
head chi p Pe8Retdf &ﬁ%%t?hépuﬁhlfﬁ¥%gn&@%&|%fhé&9Lﬂwgnﬁﬁﬁcmﬁﬂﬁ%lﬁpéﬁed
wi thout requirin erational skill.- Al so the netic head chip can be
prOV|S|ona???d}ﬁgagggﬂcﬁraEEEHFéHgb§°tﬁ@eVQPeéﬁ eI 8 e xert ed by the

'he magnet o eEHEoh? p WML o4 B oFRBr dEati e T of 168 EonPRBCiPe Fhoh
Pﬁgdeﬁg' D i gglgﬁg[]?z‘r%ﬁ' Oﬁﬁﬂgm ﬁ&ge%agggﬁﬁ%b%gé@nEhYLpp%r{deheddev1EEer
according to the present invention.

Fig.16 illustrates the process flow, consecutive to Fig.15,
for bonding the magnetic head chip by the magnetic head chip
bonding device according to the present invention.

Fig.17 illustrates the process flow, consecutive to Fig.16,
for bondlng the magnetlc head chip by the magnetic head chip
bonding device accordlng to the present invention.

Fig.18 illustrates the process flow, consecutive to Fig.17,
for bonding the magnetic head chip by the magnetic head chip

bonding device according to the present invention.

DETAYLED DESCRIPTION OF THE INVENTION

Referring to the drawings, a preferred embodiment of the
present invention will be explained in detail. Although the
following description is made with reference to a magnetic head
chip bonding device adapted for bonding two magneﬁic head chips
on a base member, this is not limitative and the magnetic head
chip bonding device may also be configured to bond three or more
magnetic head chips.

.The magnetic head chip bonding device of the present

embodiment includes a furnishing unit for furnishing a base



-8- chip after the end of the second step, and a fourth step of coating an
adhesive to an area between the base nenber and the nagnetic head chip. The
pressure exerted by the magnetic head chip retention unit on the magnetic
head chip i,s preferably variable, and the sugnetic head chip hol ding unit
preferably is made up of a pair of supporting nenbers clanping the nagnetic
head chi p inmendsdmesd magnetsimdie£d helatp < hanpd shiddridigngininti tpréeffrabignding
shifts the magnetic head chip and the nagnetic head chip holding unit by

| i near novetient babengrantvese anés ther peaghetiar headowd ipsotswppbivid bpy the
rotation about a selected one of the three axes. Since the magnetic head
chip is thrigtnigimgturhk. base menber by the magnetic head chip retention

unit, the magnetic head chip and the base nenher are satisfactorily baonded
to each . Referring to Fig.9, the furnishing unit includes” a base

member furnishing section 1 for sequentially furnishing plural
base membc_ars B, a base member supporting section 2 for supporting
the base members B at the time of bonding of the magnetic head
chips, a magnetic head chip furnishing section 3 for furnishing
first magnetic head chips T and another magnetic head chip
furnishing section 4 for -furnishing second magnetic head chips
T.

Thc;. base member furnishing section 1 has a base member
housing magazine 11 for héusing f,he base members B, a base member
furnishing stocker 12 in which the base member housing magazine
11 for housing the base members B prior to bonding of the
magnetic head chips thereon is stocked, and a finished article
stocker 13 to which the base member housing magazine 11 housing
the base members B having the magnetic head chips bonded thereto
is transferred. A base member tranSporting unit 14 transfers the
base members B prior to bonding of the magnetic head chips
thereto from the base member furnishing stocker 12.to a base
member entrance/exiting unit as later explained, with the base
member housing magazines as transfer units, while transferring
the base members B after bonding the magnetic head chips thereto

from the base member entrance/exiting unit to the finished
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other to prevent azinuth defects. Since the magnetic head chip shifting
unit is provided for shifting the nagnetic head chip and the nagnetic head
chip holding unit responsive to the output of the nmagnetic head chip
position detecting unit, the magnetic head it can be positioned w thout
requi fing operational skill. Also the magnetic head chip can be

provi si onal Aytielai sedcherseriireiithy thiee beavd aldmber ehouséngx eragst ined hes
magneti c head retention unit on the magnetic head chip. Thus, by retaining
t he magnet i trapaflechupitsth 4 wegleeiner essinancieorexidsing emiiig, 1§ Heakagnewtc
head chip can be provisionally retained and subsequently positioned. After
the end of pbeibasai ngmbers Bagrdoirc tivedpnsting of -the gagnet kedipad ehips
retaining the nagnetic head chip under a higher pressure_ for frohibiting

t he t hus pogpgrbﬁegnﬁaaﬁ@mi§hﬁeggsghm9mber housing magazine 11 transported

thereto by the magazine transportihg unit 14 and transports the
base members to a base member supporting unit as later explained,
while housing the base members B having the magnetic head chips
bonded thereto and transported from the base member supporting
unit one-by-one ip the base member housing magazine 11. A base
member transporting unit 16 transfers the base members prior to
boﬁding of the magnetic head chips thereto, as taken out by the
base merber entrance/exiting unit 15, by vacuum suction to the
base member supporting section 2, while transferring the base
members B having the magnetic head chips bonded thereto from the
base member supporting section 2 to. the base member
entrance/exiting unit 15. The base members B prior to bonding
of the magnetic head chips thereto are adjusted by the base
member entrance/exiting unit 15 so that the magnetic head chip
bonding surfaces thereof are directed upwards before being fed
to the ﬁase member supporting section 2.

The base member supporting section 2 has a rotary table unit
for setting the base members B transported by the base member
transporting unit 16 thereon and a base member securement unit
for securing the base members B arranged on the rotary table

unit.



from being noved. In addition, since the magnetic head chip holding unit is
made up of two supporting nenbers clanpi ng nenbers cl anpi ng the nagnetic
head chi p therebetween, the nmagnetic head chip can be supported in
stability. It is possible with the present jswvention to achi eve positioning
adj ustnent during magnetic head chip bondi ng without requiring operational
skill. The presTheebaker mbaberngethieenegnetnit eas tnge @indQ dzaae namges
by the nmagnetic head chip retention unit or the pressure of supporting the
magneti ¢ headtbki pelyr thurimomeind dmwadlshepahosdrfigcenpf tha besseamesder
freely, so that there is no risk of the magnetic head chip bei ng noved
arbitraril B, aBpeetipsamn R2bnmayatie rhayrediregddeoncindisaisdr bongrrevwhdtls
are opened apart for releasing the nmagnetic head chip, there is a risk that
t he magnet E@ThERFUERiPEs $hraPaERaREBRCSt BoagRinEhdthese RiF Lffve @y UuPpPer

undergoes an arbitrary novenent. This can be avoided with the
base member  surface supporting member 22c¢ arranged over the upper

surface of the rear end of the base member and a lower base
member surface supporting member 224 arranged on the lower base
member surface. The lower base member surface supporting member
22d has a vertically movable.actuator, not shown. For securing
the base member B by the base securement unit, the base member
B is thrust against the pins 22a by the actuator 22b for
positioﬁing the pase member B and the lower base.member surface
supporting member 22d is hoisted along with fhe base member B by
the actuator for clamping and securing the'base member B between
the lower base member surface supporting member 22d and the upper
base member surface supporting member 22c.

The rotary table unit is constituted by a rotary table 21
on which there is arranged the above-described base member
securement unit. The base member B prior to bonding of the
magnetic head chip, transferred by the base transporting unit 16
to the base member supporting section 2, is secured to the base
member securement unit on the table 21 and subsequently shifted
by rotation of the table 21 to a predetermined position on the
bonding unit, that is a site of bonding of the magnetic head chip

A, where the magnetic head chip T is bonded on the base member.



present invention because it is possible to release the magnetic head chip
gradually to-prevent its arbitrary novenent. Alternatively, by retaining
the magnetic head chip unit by the magnetic head chip retention unit by
provisional retention and conplete retenti-ol§ -the magnetic head chip can be
positi'vely supported and secured after the end of positioning, so that
there - -The bage mrMben|B ofhatiagrigenagnatid keap thim honded thereto
arbitrarily after the end of positioning. The present invention thus
permts faéNI FratRpdire gusiti Ve B&dimaoseds hgym%ﬂ%n HadERitP 1o 2lhat
the magnetic head chip can be honded in a shorter tlne and track hei ght

def ects or t8zPndthe dﬁggéilg RS hase, mephet dF aRI R Yiidaud oﬁ?’?igglaﬁe

Thg resul tmle?nbierrr'pé O%’s? qcl'%rnoq.%%gs'\ﬁwio%e%n%yr glqg Cﬁ:t;ai,s()er] niler}nl;[ehre transporting unit
16 out of the base member supporting section 2. For improving
productivitj, two securement units may be provided on the table
21 so that the magnetic head chip T will be bonded to the base
member in one of these base member securement units and the base
members B will be furnished and discharged by the base member
transporting unit 186 in the other of the base member securement
units. |

Thé first magnetic head chip furnishing section 3'includes
a magnetic head chip housing tray 31 for housing the magnetic
head chip units T and a magnetic head chip furnishing stocker 32
in which the magnetic head chip housing tray 31 having the
magnetic head chips T housed therein is set. The magnetic head
chip transporting device feeds the magnetic head chips T one-by-
one under vacuum suction from the magnetic head chip furnishing
stocker 32 to a transient positioning unit 34. The transient
positioning unit 34 positions the magnetic head <chip T
transferred by a magnetic head chip transporting unit 33. A
magnetic head chip transportiﬁg unit 35 shifts the magnetic head
chips T on the transient positioning unit 34 to a pre-set
position of the bonding unit 5 as later explained. The purpose

of shifting the magnetic head chip T by the magnetic head chip



production cost of the magnetic head. BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig.1 is a peispective view show ng the manner how two magnetic head chi ps
are being bonded to a base nenber. Fig.2 is a perspective view show ng the
manner how, two magnetic head chi ps have beel? bonded to a base nenber. Fig.3

Is a top plan view show y a_base nenber and a_pmgnetic heaﬁ CELE for .
i |1 ustrati P Hodttbrithgtadiiet RERTSPEGRPF ALLRRRT bbRBI RGRAADEHTAL B
t he .hase nenber. Fi.g.4 is.an W showi

cscental FEtTo e (Y Besd tintae niaBReET AR E hAl P LI i e
surface  heg 0900, uNLely Sl yless doIBBRCLe SECOULIR IPChUM R 0 by o

showi ng the positioni requiie nmagnet c
chip to thg, fenbery & | S5 PE{Sspective view
show ng ‘how the nagnetic {%g%q%%?% [ e%%{;{ tg%gned y algonvent I onal magnetic

head chip bondi ngig¥Vi£Py to the first magnetic head chip furnishing section
3, the second magnetic head chip furnishing section 4 has a
magnetic head chip housing tray 41, a magnetic head chip
supplying stocker 42, a magnetic head chip transporting unit 43,
a transient positioning unit 44 and a magnetic head chip shifting
unit 45, and handles the furnishing of the magnetic head chips
T.

Thé bonding unit 5 is arranged in the vicinity of the
magnetic head chip bonding site A as shown in Fig.9. The bonding
unit includes a magnetic head chip retention section 51 for
thrusting the magnetic head chip T against the base member B, as

" shown in Figs.10 and 11, a magnetic head'chip holding section 52
for holding the magnetic head chip as shown in Figs.10 and 12,
and a magnetic head'chip position detection section 53 for
detecting and displaying the position of the magnetic head chip
T as shown in Fig.13. A magnetic head chip shifting section 54
is responsive to an output of the magnetic head chip position
detection section 53 to shift the magnetic head chip T and the
magnetic head chip holding section 52 as shown in Fig.6. An
adhesive supplying section 55 is arranged in the vicinity of the

magnetic head chip bonding site A for supplying the adhesive to



Fig.6 is a side view showi ng an exanpl e of a magnetic head chip and a
base nenber bonded together by the method showing in Fig.5. Fig.7 is an

enl arged schemati c perspective view showi ng anot her exanpl e of positioning
of the nmagnetic head chip by the conventiong -magnetic head chip bonding
device. Fig.8 is an enlarged schemati c perspective view show ng an exanpl e
of manual simagnatiy dieahecviyneondingasitai pasnshownnianfiign®. practi ce.
Fig.9 is a schematic view showing an illustrative construction of a .
magneti ¢ head % BEEHF Feat Chg gratiant ian tre e &t haventPagnetic
Fig.10 is _a Sdfh mati ¢ perspective view show n% essential portions of a
typical c iR rekent r@ﬁméeﬁeﬁﬁacﬁpﬁ etaining the magnetic head

chip T, a magnetic head chip retention member driving unit for
vertically shifting the magnetic head chip retention member, a
pressure control section 51c for changing the pressure applied
by the magnetic head chip retentioﬁ member 51la on the magnetic
head chip T and a magnetic head chip retention section supporting.
base 514, as shown in Fig.1l1. Two of the magnhetic head chip
retention sections 51 are arranged in the vicinity of the
magnetic head chip bonding site A in registration with two
magnetié head chips T to be bonded to the base member, as shown
in Fig.10.

The magnetic head chip fetention member 5l1a is arranged on
the magnetic head chip retention section supporting base 51d so
that its distal end 5le is positioned on the magnetic head chip
T while its proximal end 51f is pivotally mounted as shown. The
distal end 5le is bent in an L-shape towards the magnetic head
chip T and is reduced in diameter for retaining the magnetic head
chip T.

The magnetic head chip.retention member driving unit is
comprised of a disk 51g performing an offset rotation and is
mounted so that the lateral side of the disk 51g is in contact
with a lower portion 51h of the magnetic head chip retention

member 51a. As the disk 51g performs offset rotation, the



retention unit and a nmagnetic head chip holding unit of the magnetic head

chi p bonding . device according to the present invention. Fig. 11 is a side
vi ew showi ng a typical construction of a nagnetic head chip retention unit
of the magnetic head chip device according 1®-the present invention. Fig.

12 is a side view showing a typical construction of a magnetic head chip

hol di ng unmagdfettive hugdetchd pherett et poxemenbeac Garadi iy hovetie verdsierslly.
invention. Fig. 13. is a perspective view showing a typical construction of
a magnet i c Thedd Thi pwpesi tthen mirgretionhaadt chfipt Iretenjiiam cnemberchilp is
bondi ng device according to the present invention. = - 12 - Fig. 14 is a
si de vi ew ﬁ@ﬂﬂﬁﬁf%ﬂt@ﬁﬁ%aﬁr%%n§g?u@@ﬂéﬁtép dead chip T, the disk 51g is

rotated so that, for raising the magnetic head retention member
51a, the disk 5ig is rotated for increasing the distance between
ﬁhe center of rotation of the disk 51g and the contact point

between the disk 51g and the lower portion 51h of the magnetic

head chip retention member 51la. When the magnetic head chip T

is to be retained by the magnetic head chip retention member 51a,

the disk 5lg is rotatéd so that, for lowering the magnetic head
retention member 5la, the disk 51g is rotated fqr decreasing the-
distancé between the center of rotation of the disk 51g and the

contact point between the disk 51g and the lower portion 51h of

the magnetic head chip retention member 51a.

The pressure control section 51c is comprised of an elastic
member 51i, such as a spring, mounted above and below the
magnetic head chip retention member 5la, and controls the
pressure exerted by the magnetic head chip retention member 51a
on the magnetic head chip T by extension and contraction of the
elastic member 51i. If the elastic member 51i is not provided,
the pressure of the magnetic head chip retention member 5l1a on
the magnetic head chip T is by the weight of the magnetic head
chip retention member 51ia. If thé pressure is to be increased
or decreased, it suffices to pull the elastic member 51i

downwards or to lower the force of pulling the elastic member



nagnetic_héad chip shifting unit of the magnetic head chip bondi ng device

according to-the present invention. Fig. 15 illustrates the process flow
for bonding of the nagnetic head chip by the nagnetic head chip bondi ng
devi ce according to the present invention- 26 g. 16 illustrates the process

flow, consecutive to Fig.15, for bonding the nagnetic head chip by the
magneti c head cownwarddi.ng Ieviche predsitireg isd tdebpr dsertredvibnttiloer, it

Fig.17 illustrates the process flow, consecutive to Fig.16, for bonding the
magnet i ¢ headfdkies by phélnbkyeceilestidadmehnbprbédadi mgwdedsce according to
the present invention. Fig.18 illustrates the process flow, consecutive to

Fig. 17, for boAdendagmeticgmasd ¢l thtenbjonhsepidnnt 52 Hawilwdey two
bondi ng devi ce according to the present invention. DETAI LED DESCRI PTI ON COF
THE | NVENTR@RnR&fS, PPA§ €BiPhEUBPARLEABE, MaMBREFePRad 2APoEPFHeRt2BP1REethe

resent invention will be explained in detail. Al .t hou t )
P magnetQC head chippr in-between, a magnetic ﬁegg cggp supporting

member driving unit for opening and closing the magnetic head
chip supporting members 52a, 52b, and a magﬁetic head chip
holding unit supporting base 524 for supporting these components,
as shown in Fig.12.

The two magnetic head chip supporting members 52a, 52b are
bent in a L-shape at the distal ends thereof towards the magnetic
head chip T, and are tapered for supporting the magnetic head
chip T in-between. The magnetic head chip'suﬁporting members

’ 52a, 52b are arranged so that the distal ends thereof are
" abutted against each other. The distal ends of the magnetic head
chip supporting members 52a, 52b, thus abutted against each
other, are opened or closed for respectively releasing or
supporting the magnetic head chip T.

O0f the two magnetic head chip supporting members 52a, 52D,
the first magnetic head chip supporting member 52a is secured to
the magnetic head chip holding section supporting base 52d. The
second magnetic head chip supporting member 52b, having the
magnetic head chip supporting member driving unit, is arranged
so that its distal end faces the first magnetic head chip

supporting member 52a, and includes a bearing 52e at its rear end



followi ng description is made with reference to a magnetic head chip
bondi ng devi ce adapted for bonding two magnetic head chi ps on a base
menber, this.is not limtative and the magnetic head chi p bondi ng device
may al so be configured to bond three or ner2l magnetic head chips. The
magneti ¢ head chi p bondi ng device of the present enbodi nent includes a
furni shi ng anfita eunting Somiicn Bfe at itsidid paxtvien fod mayhéing keathe
chips and a bonding unit 5 for bonding the base nenber and the nmagnetic
head chi ps Bagpetéd HeathechipnibMdipgnisectreneunRentdng gpaset fed. The
furnishing unit includes a base nenher furnishing section_1 for

sequent i al | §eFQPHI é‘?ﬁgﬂf"p}‘hrHPaBa@1%M@§1%§bH§@b%nﬁgp SifppbPtahgPly

section 2 for s ortin :
: .moun%gg at é%e mounting portion 52f on the magnetic head chip

holding section support base 52d.

The magnetic head chip supporting member driving unit is
arranged on the magnetic head chip holding section supporting
base 52d and includes a cam 52h rotated by an actuator 52g and
aﬁ elastic member 52j, such as a spring, the tensile state of
which can be changed by another actuator 52i. The cam 52h is
kept in contact with the beéring 52e of the second magnetic head
chip sugporting member 52b. By rotation of the cam 52h, the
second magnetic head chip supporting member 52b is rotated about
the mounting portion 52f as the center of rotation for opening
and closing the distal ends of the two magnetic head chip
supporting members 52&, 52b. The elastic member 52j is mounted
for pulling the second ﬁagnetic head chip supporting member 52b
for closing the distal ends of the two magnetic head chip
supporting members 52a, 52b to each other. Thus, by changing the
tensile state of the elastic member 523, the two magnetic'head
chip supporting members 52a, 52b can be closed with a varying
strength to each othef.

The magnetic heaq chip position detection section 53
includes monitors 53a, 53b for displaying microscopically

enlarged data of the base member B and the magnetic head chip T



the base nenbers B at the tine of bonding of the magnetic head chips, a
magneti c head: chip furnishing section 3 for furnishing first magnetic head
chips T and anot her magnetic head chip furnishing section 4 for furnishing
second magnetic head chips T. The base menrt®2r -f ur ni shi ng section 1 has a
base nmenmber housi ng nmagazine 11 for housing the base nenbers B, a_base

member fur (R RPShickaring Xhe bafie memerh &s enfeirber nagtet 4§ %@%z?hép 1%,

for housing the base, nenbers B prior to_ bondin of the ma netlc head
chi ps t her éth T} otk 8 gt a TihiBARECRFE |%’?3e' SR IFSREY & %l%‘?‘?f"ﬁ‘ées

magnet ¢ nedtl e ResD THRPeh o ﬁé”&%ﬂ%ﬁ%ﬁ%f R Fon S1ides.
4

moneb e ot hbed#ahETREE B RRGDERE, TRHRR. SR elont ol AR, hohbey

a base mﬁ%raﬁatfﬁ@%égﬁéu@ghgg LcAgpl # °Fe ef¥pbeifedy Wi th the base

menber housi ng nagazi nes as transter e transferrlng
A magnetic head chip shlftlng section 54 is configured to

effect minute positioning movement of the magnetic head chips T.
Thus the magnetic head chip shifting section 54 includes an X-
axis stage 54a, a Y-axis stage 54b and a Z-axis stage 54c for
shifting the magnetic head chip holding section 52 along the X-
axis, along the Y-axis stage 54a and along the Z-axis,
respectively, and a 8-axis stage 54d for rotating the holding
section 52 along the B8-axis, as shown 1in Fig.14. The rotation
along the 6-axis is adaptéd fo occur about the distal end of the
magnetic head chip T as the center of rotation for diminishing
the shifting of the holding section along the X- and y-axes
brought about by the rotation along the 6-axis.

‘For achieving fine positioning of the magnetic head chip T,
there are provided, in the vicinity of the monitors 53a, 53b of
the magnetic head chip position detection section 53, three
handles 54e, 54f and 54g in association with the X-axis stage
54a, Y-axis stage 54b and the 6-axis stage 54d, respectively, for
effectiﬁg fine movement or rotation of the fespective stages, as
shown in Fig.13. That is, by rotating the handle 54e associated

with the X-axis stage 54a, pulse sigﬁals are transmitted to the



t he base nenbers B after bonding the magnetic head chips thereto fromthe

base nmenber entrance/exiting unit to the finished - 14 - article stocker

13 with the base nenber housi ng magazi nes as transfer units. A nmagazi ne

entrance-exiting unit 15 takes out the base2drenbers B prior to bonding of

t he magnetic head chi ps one-by-one fromthe base nmenber hqusi ng magazi ne 11

transport ed-tnlikdésesbaby She Hewaadmietimshindg moyement &4 dhd X+raxmspostagehe

-base nmenbers to a base menber supporting unit as later explained, while

housi ng t hé4baderandingsoB bheizmpune aredjridie diresd iom pf bohadbdonhefethe

and transported fromthe base nmenber supporting unit one-by-one in_the base

menber houbPR§lRaB4i n€here AspRrevidaBenot handper iRngSeeF 121 EOR ruhkRetBe

t he base nenbers prior to bonding of the nagnetic head chips thereto, as

t aken out gyagﬁé stage 54c because flqe adjustment of the magnetic head
chip T along the Z-axis is achieved by the magﬁetic head chip
retention unit 51 retaining the magnetic head chip.

The adhesive furnishing section 55 furnishes the adhesive
to a contact point between the magnetic head chip T and the base
member B after positioning the magnetic head chip T, and is
arranged in the vicinity of the magnetic head chip bonding site
A, as shown in Fig.9. The adhesive is furnished to the contact
point between the magnetic head and the base member B and mainly
to the vicinity of the rear end of the magnetic head chip T.

The process of bonding the magnetic head chip to the base
member using the above-—-described magnetic head chip bonding
device is now explained by referring to the process flow shown
in Figs.15 to 18. |

First, the base members B are furnished, as shown in Fig.15
{base member furnishing step 100). During the base member
furnishing step, the base member housing magazine is taken out
from the base member furnishing stocker and transported to the

'base member entrance/exiting unit by  the magazine transporting
unit (magazine transporting step 101). The base members B are

taken out one-by-one by the base member entrance/exiting unit out

of the base member housing magazine (base member take-out step



base nenber entrance/exiting unit 15, by vacuum suction to the base nenber
supporting section 2, while transferring the base nenbers B having the
magneti ¢ head chi ps bonded thereto fromthe base nenber supporting
section 2, to the base nenber entrance/axi-ting unit 15. The base
menbers B prior to bonding of the nmagnetic head chips thereto are adjusted
by the baspogpnberhendisaandnétrs ngranihvdbtea imathéive peghetdrs headtiat p
bondi ng surfaces thereof are directed upwards before being fed to the base
menber suppbet magneddei dreddl dhipbdoadisghesusigppes t thgreoft iagre 2diwscthed
rotary table unit for setting the base nmenbers B transported by the base
menber trawppardsngbaset mepbeleioyeriinga shepe 1dbe Thee asergremgs 2be

securing the base nenbers B arranged on the rotary table unit.
then transported by the base member transporting unit to the base

member securement unit on the rotary table unit (base member
transporting step 104). Each base member B is secured by the
base member securement unit at pre-set positions (base member
securement step 105). The table of the rotary table unit is then
rotated for moving the base member to the magnetic head chip
bonding site (table rotating step 106). After completion of the
table rotating step 106, the magnetic head chip retention member
is uplifted in order to prohibit the magnetic head chip retention
member from being contacted with the magnetic head chip or the
magnetic head chip supporting member during the chip transporting
step as later explained (chip retention member uplifting step
107). . |

By a parallel operation to the base member furnishing
process, the first magnetic head chip is.furnished, as shown in
Fig.15 (first magnetic chip furnishing step 200). During the
first chip furnishing step 200, magnetic head chips are taken out
of the magnetic head chip ﬁousing tray of the magnetic head chip
furnishing stocker and transported by the magnetic head chip
transporting section to a'temporary positioning section (chip
transporting step 201). The magnetic head chip position is

adjusted on the magnetic head chip supporting base of the



- 15 - The base nenber securenment unit has three pins 22a arranged on the
rear surface -and- one |ateral surface of the base nmenber B, an actuator 22b
novable in a direction indicated by arrow P1 for thrusting the base nenber
B agai nst these pins 22a, an upper base memmer surface supporting menber
22c arranged over the upper surface of the rear end of the base nenber and
a | ower basempmrzery spokaceoRdpROr §&8YioR M@ empbttr axty anggetict NfeddWedhip
base nenber surface. The | ower base nenber surface supporting nenber 22d
has a vert posilbiomireh|sd egec i20)or , Thet tehponar Fby pexitioned agrestl ordrezat
B by the base securenent unit, the base nenber B is thrust against the pins:
22a by t he cidipsatagre 2oouted, patongoniby the magvetdnbbead ghdrt IFaHpeRiring
base nmenber surface supporting nenber 22d is hoisted along with the base
menber B bpasee @t tae oL empprarympiasd tdiedr i (F9%gi athe baise magpetig head

bet ween the_| ower base nenber surface supporti ng menber 22d and the upper
base nenbePh§&¥f§EEPQEﬁbBStiﬁﬁcﬁéﬂﬁeﬁcfﬁ?. transporting step 203). The

magnetic head chips are supported by the magnetic head chip
supporting members of -the magnetic head chip holding unit
(strpng—pressure chip supporting step 204). For reliably
suppdrting the magnetic head chips, the magnetic head chip
supporting members are closea under a strong pressure by the
magnetic head chip supporting member driving unit. Each magnetic
head chip, supported by the magnetic head chip holding unit, is
shifted.to the magnetic head chip bonding site on the base member
(chip shifting step 205). |

Then, as shown in Fig.16, the first magnetic head chip is
bonded to the base member (first magnetic head chip bonding step
300).

During the first chip bonding step 300, the magnetic head
chip shifted during the above-described chip shifting step 205
is provisionally set on the base member (transient chip setting
step 301). For provisionally retaining the magnetic head chip
on the base member, the magnetic head chip retention member of
the magnetic head chip retention section is lowered and a weak
pressure is applied to the magnetic heéd chip for pressing the

magnetic head chip against the base member (provisional chip



The rotary table unit is constituted by a rotary table 21 on which there is
arranged 't he -above-descri bed base nenber securenent unit. The base rmenber
B prior to bonding of the nmagnetic head chip, transferred by the base .
transporting unit 16 to the base nenber suppofting section 2, is secured to
t he base nenber securenent unit on the table 21 and subsequently shifted by
rotation ofrettldnizg et2p 8023 .prEtictlze magne pbsiltdash chvipt e Pawdiisd omailily
that is a site of bonding of the magnetic head chip A where the magnetic
head chip Teteipediendpurpeiese g  base_megber Thg bhgeMasassicphead

havi ng the nagnetic head chip T bonded theretqrgg t he bondin% ynit, is
agai n nove&BIR TeSLRtiion sectdenmyafihe STPPOFting PEessurfg aPkd 154 &&ReMsdr

Lransporti 09 S LedSei TR GEIOE) TS HSHeLiE R ShbY WIBeA¥ine

member is released (weak-pressure chip supporting step 303).

As the operator views the monitors of the magnetic head chip
position detection section, he or she operates on thg handles
associated with the Y—stage; X-stage and the 6-stage for
actuating the respective stages for positioning the magnetic head
chips (chip positioning step 304). After the end of positioning,
the pressure applied against the magnetic head chip by the
magnetié head chip retention unit is increased for prohibiting
further movement of the magnetic head chip (chip retention step
305). The magnetic head chip supporting members of the magnetic
head chip supporting section-are opened apart for releasing the
magnetic head chip (chip supporting member opening step 3086) for
shifting the ﬁagnetic head chip supporting members upwards (chip
supporting member uplifting step 307). The magnetic head chip
position is confirmed by the monitor of the magnetic head chip
position detection section (position confirming step 308). If
the positioning is found to be insufficient; the magnetic head
chip is again supported by the magnetic head chip supporting unit
for re-positioning the magnetic head chip.

If sufficient positioning is achieved, the instantaneous

adhesive is supplied to a contact point between the magnetic head



16 out of the base nmenber supporting section 2. For inproving productivity,
two securenent units may be provided on the table 21 so that the nagnetic
head chip T will be bonded to the base nmenber in one of these base nenber
secur'enent _units and the base nembers B wid k7be furnished and di scharged by
the base nenber transporting unit 16 in the other of the base nenber

secur enent admig sandhiehé | basemagmbeirc biye athec bidheklivel shippd yseatiton 3thesive

i ncludes a nmagnetic head chip housing tray 31 for housing the magnetic head
chi p units cpatichg StRPaIR) hedthechidhelsime shabgngt sthte B9 ¢heakad oY Here
magnetic head chip housing tray 31 having the magnetic head chips T housed
t herei n i s manitomeofndmsa i Bagpatiehhead arinrPeaitieni detreédson: Hection
magneti ¢ head chips T one-by- one under vacuum suction _fromthe nagnetjc

head chip f(AMaTITY ShEOKINE25EE8Pa 1%hsi erit pbBet iBHIGT i £S3£UPPHed

{ranstent POSLULPILIGEIL 30 RS LGRS TRONELLE sad B Dosstiveny
bonded to the base member, the adhesive is égain applied. If it
has been confirmed that the magnetic head chip has been
positively bonded to the base member, the magnetic head chip
retention member is uplifted for prohibiting the magnetic head
chip retention member from being contacted with the magnetic head
chip and the magnetic head chip supporting member during the
subsequént step of bonding the second magnetic head chip (chip
retention member uplifting step 311). The above steps complete
the bonding of the first magnetic head chip.

In parallel with the bonding of the first magnetic head chip
to the base member, the éecond magnetic head chip is furnished
in the same way as the first magnetic head chip, as shown in
Fig.16 (second chip furnishing step 400). The second chip
furnishing step 400 is initiated after the end of the first
magnetic head chip, that is after the end of the position
confirming step 308, so that the second magnetic head chip is
furnished onto the base member after the end of bonding of the
first magnetic head chip, that is after the end of the chip

retention member uplifting step 311.

The second magnetic head chip is bonded to the base member

ettt



magneti c head chip transporting unit 35 shifts the magnetic head chips T on
the transient. positioning unit 34 to a pre-set position of the bonding unit
5 as | ater explained. The purpose of shifting the nmagnetic head chip T by
the magnetic head chip - 17 - shifting-ggit 35 to the pre-set position
of thé bonding unit- 5 after transient positioning by the transient

posi tioni nginnthei Same a&sur &s Pehet e sIURRMEHe tDic theadBgheb q swhdhéRig

by a magnetic head chip holding unit as |ater explained. Simlarly to the

first magnebowdimgdstdp Bdy.ni It ig metieidohhdt,t Ae sheostagaguttcambbatiion

chip furnishing section 4 has a nmagnetic head chip housing tray 41, a

magneti ¢ hexfl 3 Fenm yiagnedfticcheardi2hip bagdéngcshend thepnagnebporbéead

unit 43, a transient positioning unit 44 and a magnetic head chip shifting
chip retention member retaining the second magnetic head chip is
kebt in the state of retaining the magnetic head chip, that is,
the chip retention member uplifting step is not performed.

On completion of bonding of the two magnetic head chips, the
basé member, to which the two magnetic head chips have now been
bonded, 1is discharged, as shown in Fig.18 (base member
discharging step 600). During the base member discharging step
600, the magnetic head‘chip retention member retaining the first
magnetié head chip is lowered for retaining the first magnetic
head chip (chip member retention member lowering step 601). With
the magnetic head chips retained by the two magnetic head chip
retention members, the table of the rotary table unit is rotated
for shifting +the base member towards the base member
entrance/exiting unit (table rotating step 602). The retention
of the magnetic head chips by the magnetic head chip retention
members and the support of the base member by the base member
supporting section are released (base member opening step 603).
The base member is routed by the base member transporting unit
towards the base member entrance/exiting unit (base member
transporting step 604). After the base member is inverted in its

position by the base member entrance/exiting unit to a direction

suited to housing (base member inverting step 605), the base



unit 45, and handl es the furnishing of the nmagnetic head chips T. The
bonding unit 5 is arranged in the vicinity of the magnetic head chip
bonding site A as shown in Fig.9.. The bonding unit includes a magnetic head
chip retention section 51 for thrusting the2gmagnetic head chip T agai nst

t he base nmenber B, as shown in Figs. 10 and 11, a nmagnetic head chip

hol di ng segidnfier53 of Odieli REL Hlh MBI dd e htabethhpuadnghawgazind (bakd
and 12, and a magnetic head chip position detection section 53 for
detecti ng areohbsdrsMaysinmg tdeewposds) on of the magnetic head chip T as shown
kn Fig.13. A magnetic head chip shifting section 54 is responsive to an
out put of the netheebovieepdockisg posplebas ddte diongringeof i bine IR ane i heade
magnetic head chip T and the nmagnetic head chip hol ding section 52 as shown
in Fig.6. chipsadiesihe bappl femperect iAftss ¢empletimedof nbeRG1pEciodi thheof
t he magnetic head chip bonding site A for sgpplyin% t he adhesive to
magnetic head chips to the totality of the base members housed
within the base member housing magazine, the magazine is
transported from the base member entrance/exiting unit to a
completed article stocker into which the base members and the
base member housing magazine are housed (magazine housing step
607).

Meanwhile, the magnetic head chip bonding device of the
present embodiment is a semi-automatic device which performs the
chip positioning step by a manual operation with the aid of the
handle of the magnetic head chip shifting section and which
automatically performs the remaining operation. However, the
present invention is not limited thereto and may comprise a full-
automatic type device in which the chip positioning step is
carried out automatically based upon the information from the
magnetic head chip position detecting section.

In addition, the magnetic head chip supporting unit of the
present embodiment may be configured to clamp the upper and lower
surfaces of the magnetic head chip unit instead of clamping both
lateral sides of the magnetic head chip. Although the magnetic

head chip position detecting unit of the present embodiment makes

use of a microscope with an objective lens fitted thereto for



- 18 - the magnetic head chip bonding site, as shown in Fig.9. The nagnetic
head chip retention section 51 has.a magnetic-head chip retention menber
51a for retaining the magnetic head chip T, a magnetic head chip retention
menber driving unit for vertically shiftingsghe magnetic head chip
retention nmenber, a pressure control section 51c for changing the pressure
applied by th etig.h Lp.retentio nbe _ e. i ad
chip T andoés%gﬁggi c{ﬁ%aﬁgﬁﬁ%{-‘?& en??‘gn és}é§i ona[sﬁ%gooﬁﬁ% B%S:%'}%gf\eng%
shown in FLgs : ty 4%?%? yp retention sections 51 are
arranged iEQPEétéfgrﬁF?% @%giﬁggﬂgéﬁgtl é%%ighip bonding site Ain
registration with two nagnetic head chips T to be bonded to the base
menber, as shown in Fig.10. The magnetic head chip retention nenber 5la is
arranged on



the magnetic h d chip retention section supporting base 51d so that its

di stal end 51 M’Hsml“m n.the nmagnetic head chip T"’rehl ts-. pr.oxi mal
end 51f is pl EE"HS shown. The distal end [p1t°§ kbeﬂr“imﬁan
L-shape tqwards the ‘madheti c*head Chlp T and is reduc i nPftgesoer faqr
retaining “the magnetic head chip T. The magnetic head chi p rerem+en-tdenber
driving unigatsrsappiises p&. a di sk 51g performing an offset rotation and
is mounted so that the lateral side of the disk 51g is in contact with a

| ower portion 4 Mmadndtiec MegnetcRiposchEnd det b i fur BthEInd 1. maghstide
di sk 51g perforns offset rotation, the - 19 - magnetic head chip
retenti on headechbd ato sa noaeel mwembecatdbyprIvdhgi s, when the magnetic head

chip retention nenber 5la is
a magnetic head chip retention unit for applying the

pressure to the magnetic head chip for applying the magnetic head
cﬁip against the base member,

a magnetic head chip holding unit for holding the magnetic
head chip, a magnetic chip head detection unit for detecting the
position of the magnetic head chip,'and

a magnetic head chip shifting unit for shifting the magnetic
head chip and the magnetic head chip holding unit responsive to
an outpﬁt of the magnetic head chip position detection unit.

2. The magnetic head chip bonding device as claimed in claim
1, wherein the force of pressuré of the magnetic head chip
retention unit onto the magnetic head c¢hip is variable.

3. The magnetic head chip bonding device as claimed in claim
1,'wherein the magnetic head chip holding unit comprises a pair
of supporting members for clamping the magnetic head chip in-
between.

4, The magnetic head chip bonding device.as claimed in claim
1, wherein the movement of the magnetic head chip and the
magnetic head chip holding unit by the magnetic head chip
shifting uﬁit is movement along three axes perpendicular to one
another and rotation about a selected one of said three axes as

the center of rotation.

This Sheet Has Been Replaced
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sepératéd away FfﬁﬂTTﬁE’ﬁﬁﬁﬁéTTE head chip T, the disk

that, for raising Eﬂﬂd retention nenber 513
rotated for incremﬂmmm&“m e: between the center

di sk 51g and the centacttpd nt® bé&tween the g sk '51g and ke apagy
51h of the magneti ¢ head chlp retenti on nmenber 5la. \Wen the nagnetlc head

chip T is (8. De Kehatngd by B apa0 {a'ﬁa?ﬁé‘&&hwa&eéﬂﬁ ZC5PSE Rdfiver

the disk 51g is rotate I'ng the magnetic head réetention
menber 51a,c5ﬂ§rgg§5 51g is rotated for decreasing the distance between the
center of rotation o the disk 51g and the contact point between the disk

51g and the |ovwes paMdONseip Obrt hppBenat | @ heask clregstirent agaimetbethe
51la. The pressure control section 51c is conprised of an el astic nenber

51i, such agsagnepitnbheadpuhtied farope eandnizgelthe mamegnetheadadtdiphagainst
retention nmenber 5l1a, and controls the pressure exerted by the magnetic
head chi p rthenbasa member,5la on the magnetic head chip T by extension and
contraction of the
a second step of supporting and shifting the magnetic head
chip for positioning, and
a third step of retaining said magnetic head chip against
the base member after the end of said second step, and
a fourth step of coating an adhesive to an area between the
base member and the magnetic head chip.
6. The method for bonding a magnetic head chip to a base member
as claimed in claim 5, wherein said second step has a step of
shifting the magnetic head chip along two mutually perpendicular
axes and a step of rotating the magnetic head chip about a third
axis perpendicular to said two-axes.
7. The method for bonding a magnetic head chip to a base member

as claimed in claim 5, wherein said third step has a step of

setting a'height—wise position of said magnetic head chip.
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el astic nenber 51i. If the elastic ' nmenber 51i is not prn
of the magnetic head chip retention nenber 5la on the
is by the weight of the nagnetic head chip retention
pressuyre is to be increased or decreased, dg3suffices to pult Tieetrastic
menber 51i downwards or to | ower the force of pulling the elastic nenber
- 20 - 51i downwards. If the pressure is to be |owered further, it
suffices to pull the el astj The netic head chip
retention-section 52 |nclu Iﬂﬁnp §$dﬂ%t 1%6&%“%%?% @%%b6ﬁt|ng nenber s
52a, 52b for clanping the magnetic head chip T in-between, a magnetic head
chip suppokgg%%A@ﬁnber driving unit for opening and closing the magnetic
head chi p supporting nmenbers 52a, 52b, and a magnetic head chip

A magnetic head chip bonding device for bonding plural

magnetic head chip to a base member to produce a composite type
magnetic head is disclosed. The device includes a magnetic head
chip retention unit for applying the pressure to the magnetic
head chip for applying the magnetic head chip against the base
member, and a magnetic head chip holding unit for holding the
magnetic head chip. The device also includes a magnetic head
chip detection unit for detecting the position of the magnetic
head chip and a magnetic head chip shifting unit for shifting.the
magnetic head chip and the magnetic head chip holding unit
responsivé to an output of the magnetic head chip position
detection unit. The pressure exerted by the magnetic head chip
retention unit on the magnetic head chip is ‘preferably variable,
and the magnetic head chip holding unhit preferably is made up of
a pair of supporting members clamping the magnetic head chip in-
between. The device renders it possible to bond the magnetic
head chips to the base member in position_withoﬁt reduiring

operation skill.
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hol di'ng unit supporting base 52d for supporting these conponents, as shown
in Fig.12. ThHe two magnetic head chip supporting nenbers 52a, 52b are bent
in‘a.l-shape at the distal ends thereof towards the magnetic head chip T,
and are tapered for supporting the magnetic head chip T in-between. The
magneti c head chip supporting nmenbers 52a, 52b are arranged  so that the
di stal ends thereof are abutted agai nst eagib other. The distal ends of the
magneti c head chip supporting nmenbers 52a, 52b, thus abutted agai nst each
ot her, are opened or closed for respectively releasing or supporting the
magnetic head chip T. Of the 4w nmagnetic head chip supporting menbers 52a
52b, the first magnetic he hi p/supporting menber 52a is secured to the
(@n suppofthyg base 54, The second magnetic
haw : [ ead chip supporting
€nd faces the first

member driving unit, is!art
magneti c head chip I

FIG.1




supporting ienber 52a, and includes a bearing 52e at its rear end - 21 -
and a nounting portion 52f at its md portion for nounting to the magnetic
head .chi p hol di ng section supporting base 52d. The second magnetic head

chi p supparting nmenber 52b is rotatably nmounted at the nmounting portion 52f
on the magnetic head chip hol ding section support base 52d. The magnetic
head chi p supporting nenber ‘driving unit 2/85arranged on the nagneti c head
chi p hol-di ng section supporting base 52d and i ncludes a cam 52h rotated by
an actuator 52g and an el astic nmenber 52j, such as a spring, the tensile
state of "which can be changed by another actuator 52i. The cam 52h is kept
in contact with the bearing 52e of the second nmagnetic head chip supporting
menber 52b. By rotation of the cam 52h, the




second magnetic head chip supporting nmenber 52b is rotated about the
nmounting portion 52f as the center of rotation for opening and closing the
di stal ends of the two magnetic head chip supporting nenbers 52a, 52b. The
el astic nepber 52j is mounted for pulling the second magnetic head chip
supporting menmber 52b for closing the distal ends of the two magnetic head
chi p supporting nmenbers 52a, 52b to each g r. Thus, by changing the
tensile state of the elastic nmenber -52j, the two magnetic head chip
supporti.ng nmenbers 52a, 52b can be closed with a varying strength to each
other. The nagnetic head chip position detection section 53 includes
monitors 53a, 53b for displaying m.croscopically enlarged data of the base
menber B and the magnetic ‘head chip T - - @2 - @ :
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when positioning the base nenber B and the nmagnetic head chip T, as shown
in Fig.13. The nonitors 53a, 53b display the surfaces of the base nenber
and the magnetic head chip T on which slides the recording nmedium and the
upper, surfaces of the base nmenber B and the nmagnetic head chip T,
respectively. A magnetic head chip shifting section 54 is-configured to
effect mnute positioning novenent of the4ymgnetic head chips T. Thus the
magneti ¢ head chip shifting section 54 includes an X- axis stage 54a, a
Y-axis stage 54b and a Z-axis stage 54c for shifting the magnetic head chip
hol di ng section 52 along the X- axis, along the Y-axis stage 54a and al ong
the Z-axis, respectively, and a [err]-axis stage 54d for rotating the
hol di ng section 52 al ong thedﬁ7axis, as shown in Fig.14. The rotation al ong
the e-axis is adapted to occun about the distg/end of the magnetic head

chip T as the center of rot for dininishi? the shifting of the
hol di ng section al ong the X- —y—aes—brought—about—byqt he rotation al ong

the [err]-axis. .
62

FIG.6




For -achi eving fine positioning of the magnetic head chip T, there are
provided, in the vicinity of the nonitors 53a, 53b of the nagnetic head
chi p position detection section 53, three handl es 54e, 54f and 54g in
association with the X-axis stage 54a, Y-axis stage 54b and the [err]-axis
stage 54d, respectively, for effecting fine novenent or rotation of the
respective stages, as shown-in Fig.13. Th#al5is, by rotating the handl e 54e
associated with the X-axis stage 54a, pulse signals are transmtted to the
- 23 - X-axis stage 54a for achieving fine novenent of the X-axis stage 54a
dependi ng on the anpbunt and the direction of rotation of-the handl e 54e.
There is provi-ded no handle in association with the Z-axis stage 54c
because fine adjustnent of the nagneticc head chip T along the Z-axis is
achi eved by the nmagnetic head chip

FIG.8



retention unit 51 retaining the magnetic head chip. The adhesive furnishing
section 55 furni shes the adhesive to a contact point between the magnetic
head -chip T and the base nenber B after positioning the nmagnetic head chip
T, and is arranged in the vicinity of the magnetic head chip bonding site
A, as shown in Fig.9. The adhesive is furﬁﬁ&{ed to the contact point
bet ween the magnetic head and the base ne B and mainly to the vicinity
of the rear end of the magnetic head chip T. The process. of bonding the
magneti c head chip to the base menber using the above-described magnetic
head chlp bondi ng device is now explained by referring to the process flow
shown in Figs.15 to 18. First, the base nenbers B are furnished, as shown
in Fig.15 (base nenber furnishing step-100). Buring the base menber
furni shing step, the base nenber housing nmagazine is taken out fromthe
base nember furnishing stocker and transported to the Base menber
entrance/exiting unit by the nagazine transporting ///
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unit (magazi ne transporting step 101). The base nenbers B are taken out
one- by-one by the base nenber entrance/exiting unit out of the base nenber
housi ng magazi ne (base nenber take-out step - 24 - 102). The base
menbers are inverted in their positions so that the magnetic head chip
bondi ng surfaces thereof are directed upwards (base nenber-inverting step
103). The base nenbers are then transporteggisy the base nenber transporting
unit to the base nmenber securenent unit on the rotary table unit (base
menber transporting step 104). Each base nenber B is secured by the base
menber séecurenent unit at pre-set positions (base nmenber securenent step
105). The table of the rotary table unit is then rotated for noving the
base nenber to the magnetic head chip bonding site (table rotating step
106). After conpletion of the :

- FIG.10



tabl e rotating step 106, the magnetic head chip retention nenber is
uplifted in order to prohibit the magnetic head chip retention nember from
bei'ng: contacted with the nmagnetic head chip or the magnetic head chip
supporting, menber during the chip transporting step as |ater explained
(chip retention nenber uplifting step 107). By a parallel operation to the
base nmenber furnishing process, the first ggpgnetic head chip is furnished,
as shown in Fig.15 (first magnetic chip furnishing step 200). During the
first chip furnishing step 200, magnetic head chips are taken out of the
magneti c head chip housing tray of the magnetic head chip furnishing

st ocker .and transported by the magnetic head chip transporting section to a
t enporary positioning section (chip transporting step 201). The magnetic

head chip position is adjusted on the magnetic head chip supporting base of
t he

517

5/a

e

5/d

FIG.11



- 25 - tenporary positioning section (tenporary nmagnetic head chip
positioning step 202). The tenporarily positioned magnetic head chips are
routed, along with the magnetic head chip supporting base of the tenporary
positioning section, to a magnetic head chip supporting section (chip

transporting step 203). The magnetic head chips are supported by the
magneti c head chip supporting menbers of ©H& magnetic head chip hol di ng
unit (strong-pressure chip supporting step 204). For reliably

supporting the magnetic head chips, the magnetic head chip supporting
menbers are cl osed under a strong pressure by the magnetic head chip
supporting nmenber driving unit. Each nmagnetic head chip, supported by the
magneti c head chip holding unit, is shifted to the magnetic head chip
bonding site on the base nenber (chip shifting step 205). Then, as shown in
Fig.16, the first magnetic head chip is

52

52d S2e :
\ [ T— 52/
( )
52g —t
@) — 52/
52h
52f — %
-52b T™~52a

e

FIG.12



bonded to, t he, base nmenber (fi.rst magnetic head chip bonding step 300).
During the first chip bonding step 300, the magnetic head chip shifted
during the above-described chip shifting step 205 is provisionally set on
the base ngnber (transient chip setting step 301). For provisionally
retaining the magnetic head chip on the base nenber, the magnetic head chip
retention menber of the magnétic head chi g0/ ention section is | owered and
a weak pressure is applied to the nagnetic head chip for pressing the
magneti c head chi p agai nst the base nenber (provisional chip - 26 -
retaining step 302). If the magnetic head chip is provisionally retained
and supported on the base nenber by the magnetic head chip retention
section, the supporting pressure applied against

~
’l//

54e

A

54F
54g
U

FIG.13



the magnetic head chip by the magnetic head chip supporting nenber is

rel eased (weak-pressure chip supporting step 303). As the operator views
the nmonitors of the magnetic head chip position detection section, he or
she operates on the handl es associated wth the Y-stage, X-stage and
t he Ferr]-stage for actuating the respective stages for positioning the
magneti c head chips (chip positioning stepl@®4). After the end of
positioning, the pressure applied against the magnetic head chip by the
magnetic head chip retention unit is increased for prohibiting further
nmoverent of the magnetic head chip (chip retention step 305). The nmagnetic
head chip supporting nmenbers ‘of the magnetic head chip supporting section
are opened apart for releasing the magnetic head chip (chip supporting
menber opening step 306) for shifting the nmagnetic head chip supporting
menbers upwards (chip supporting nenber uplifting step 307). The magnetic
head chip position is confirmed by the nonitor of the nagnetic head chip
position detection section (position confirmng step 308). If

54

FIG.14



t he posftioning.is found to be insufficient,

agai n. supported by the

re-positioning the magnetic head chip.
Jlhe instantaneous adhesive is supplied to a contact point between

achi eved,
t he magneti c head -
unit (adhesive coating

t he magnetic head chip is
magneti ¢ head chip supporting unit for
If sufficient positioning is

27 - chip and the base nenber by the adhesive supply’
step 309). The adh&&ide coating state is checked by

the nonitor of the nagnetic head chip position detection section (adhesive

checki ng step.310).
the magnetic head chip
adhesive is again appli

I f the adhesive is supplied insufficiently such that

i's not positively bonded to the base nmenber, the

e been confirnmed that the nagnetlc head
chip has been positively boﬁﬂ@@Tto he base menber, the nagne%kﬁjhead chip
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retention menber, is uplifted for prohibiting t he magneti c head chip
retention menber from being contacted with the magnetic head chip and the
magneti ¢ head chip supporting nmenber during the subsequent step of bonding
t he second, magnetic head chip (chip. retention nmenber uplifting step 311).
The above steps conpl ete the bonding of the first nmagnetic head chip. In
parallel with the bonding of the first magdasi c head chip to the base
menber, the second magnetic he chip is furnished in.the same way as the
first magnetic head chip, as dﬁg)n in Fig.1l6 (second chip furnishing step

400) . The second chip furnishfhg step 400 is initiated after the end of
the first magnetje-head-chip, that is after the end of the position
confirmng step 308, so t hat thE wd gnetic head chip-is furnished
onto the base menber af ae—pf—bpidirg IPOt he first magnetic head
chip, . that is affter theLqﬂag ,ﬁ%ﬁ fgi?p etention menber uplifting step
311. The second jmagnet i e~head—ep-p——s—bBoMded to t he base nenber
. Yy (302
TRANSIENT CHIP
HOLDING STEP
y (303
WEAK CHIP
PRESSING AND
SUPPORTING STEP
y 304
CHIP
POSITIONING STEP
Y 305
: . CHIP
RSy HOLDING STEP
BONDING
STEP 1306
e
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| 307
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- 28 - in the same way as the first magnetic head chip (second chip bonding

step 500). It is noted that, at the stage of conpletion of the second

. magnetic head chip bonding step, the magnetic head chip retention nmenber
retaining the second magnetic head chip is kept in the state of retai ni ng
the rfagnetic head chip, that is, the chip retention nmenber uplifting step
is not perfornmed. On conpletion of bondingtaet the two magnetic head chi ps,

t he base nenber, to which the two nagnetic head chi ps have now been bonded,
i s discharged, as shown in-Fig.18 (base nenber discharging step 600).

During the base nenber discharging step 62f:kthe ﬁ?tlc head chip
retention nenber retaining the first nagng@ t hea Ipis |lowered for

retaining the first magnetic .head chip (chil]p_nmenber) ret-enti on menber
| owering step 601). Wth (50/ :

TRANSIENT CHIP
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TRANSIENT CHIP
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t he magnetic head chips retained by the two magnetic head chip retention -
menbers,. the table of the rotary table unit is rotated for shifting the
base nenber towards the base nmenber entrance/exiting unit (table rotating
step 602).. The retention of the magnetic head chips by the magnetic head
chip retention nenbers and the support of the base nenber by the base
menber supporting section are rel eased (base nenber opening step 603). The
base menber is routed by the base nenber &¥&fsporting unit towards the base
menber entrance/exiting unit (base menber transporting step 604). After the
base nenber is inverted in its position by the base nenber entrance/exiting
unit to:a direction suited to housing (base nenber inverting step 605), the
base - 29 - menber is housed within the base nenber -housi ng nmagazi ne

b
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menber housing step 606). The above process conpletes th

magneti c-head chips to the base nenber. After conpletion
magneti c head chips to the totality of the_base rrenbers h
base menber housing magazi ne, the magazihé3i3 transported|fy om@we
menber entrance/exiting unit to a conpleted article stock z
base nenbers and the base nenber housi ng magazi ne are housied

housi ng step 607). MeanwhagretibeHgagnehiip Boadiali pdyand ng device of the
present enbodinent is a sem -automatic device which perforns the chip
positioning step by a manual operationgMth the aid of the handle of the
magnet i c ABSTRAOTp shifting section and which automatically perforns the
remai ni ng operation. However, the present invention is not |imted
thereto and nag ocegmetde ahéatil chbm obanddngy stetias cEorn RPREHNE h@ 1P

positioning step is carried out automatically based upon the infaqrmation
fromt he magnetic head chip to a base member to produce a composite type

magnetic head is disclosed. The device includes a magnetic head
chip retention unit for applying the pressure to the magnetic
head chip for applying the magnetic head chip against the base
member, and a magnetic head chip holding unit for holding the
magnetic head chip. The device also includes a magnetic head
chip detection unit for detecting the position of the magnetic
head chip and a magnetic head chip shifting unit for shiftiné the
ﬁagnetié head chip. and the magpetic head chip holding unit
résponsive to an output of the magnetic head chip position.
detection unit. The pressure exerted by the magnetic head chip
retention unit on the magnetic head chip is preferably variable;
and the magnetic head chip holding unit preferably is made up of
a pair of supporting members clamping the magnetic head chip in-
between. The device renders it possible to bond the magnetic
head chips to the base member in positién without” requifing

operation skill.

Figure 9



nagnetlc head chi p position detecting section. In additi
head chi p Supporting unit of the present enbodi nent nmay

ReFLAGEMBNEHEET g

cl anp the upper and |ower surfaces of the nagnetic head | P JAH ead
of clanping both lateral sides of the naq?etlc head chi p. ﬁgp

magneti c head chip position detecting unit of the present dbnent kes
use of a mcroscope-with an objective lens fitted theret & Re? 76450,

observing the magnetic head chip, a two-beam interference. objectlve'
| ens may al so be enpl oyed. - 31-

The third bonding method consists in temporarily® retaining the
magnetic head chips Tl set on the base member Bl by magnetic head
chip retention units 65 and finely adjﬁsting the positions of ﬁhe
magnetic head chips T1 by an operator. The magnetic head chips
are bonded in the thus adjusted positions, as shown in Fig 7.

First, the operator sets the magnetic head chips T1 as'with
pincers on the base member Bl and presses the magnetic head chip
retention units 65 against the upper surfaces of the magnetic
head chips Tl for provisionally holding the magnetic head chips
Tl. The operator then holds metal rodé 66 having pointed ends
with both hands and, holding both sides of the magnetic head
chips T1 there&ith, shifts the magnetic head tips Tl to a pre-set
position. After completion_of positioning of the magnetic head
chips T1, the operator applies the instantaneous adhesive to and
around the magnetic head chips T1 for securing the magnetic head
chips. After curing the instantaneous adhesive, the operator
releases the magnetic head chip retention units 65 from the
magnetic head chips T1 to complete the bonding of the magnetic
head chips T1.

This method regquires skill on the parf of the operator since
the magnetic head chips Tl need to be moved manually a distance
of the order of several microns.

With the conventional method for bonding the magnetic head

chips, it 1is difficult to achieve correct positioning and

adjustment, thus producing defects in track height or azimuth,

while the skill on the part of the operator is occasionally

required.



VWhat is clained is: 1. A magnetic head chi p bondi ng éNT§HEEﬁ%g a
magneti ¢ head chip to a base nenber conprising a magnefll 210 VN
retention unit for applying pressure to-the magnetic he d_gEig NOﬁmgpﬁlying
the magnetic head chi p against the base mgnper, a nagnétii c He % chi'p
holding unit for holding the magnetic head chip, a nmagfgetic _chip.-head
detection unit for detecting the position of the magnetjic head chip, and a
magneti c_h chj [ fti ni ifiing the magneticHead chip '
hol di ng ST B b NG%N 6ﬁnagneprc head chi p responsive
to an out put | : 5B 05t 5P JPLERL | OPMBhE - idvent i b€
magneti c headfgh%%e%%%ggﬁgfgegﬁgglggigfgiﬁe%.in §?§?§11€ ahereiﬁIYEQt#§pce
of pressyge gl ik @g%ﬁﬁ]&{f@dhﬁahp él@%ﬁnbbﬁ@i‘ﬁ@ taovi e TRGRALYY heady
3 chip bonding device as clained in

chip is variable. 3. e magneti c hea

claiml, hubgeeiB theadBdeip C mRgadbehi st dot i@y Unids CoimiéGeand PBbhdek
supporting nenbers for clanping the magnetic head chip in-between. 4.

The magngt ikeoh@adefuiil ikehBpurdevonel askelhained in claim 1, wherein the

nmovenent of the nagnetic head chip and the nmagnetic-head chip hol ding unit

by the magnet thehgatk£dhPe exerted by the magnetic head chip retention
unit on the magnetic head chip is preferably variable, and the
magnetic head chip holding unit preferably is made up of a pair
of supporting members clamping the magnetic head chip in-between.

The magnetic head dhip shifting unit preferably shifts the
magnetic head chip and the magnetic head chip holding unit by
linear movement along three axes perpendicular to one another and
by rotation about a selected one of the three axes.

Siﬁce the magnetic head chip is thrust against the base
member by the magnetic head chip retention unit, the magnetic
head qhip and the base member are satisfactorily bonded to each
other to prevent azimuth defects. Sincé the magnetic head chip
shifting unit is provided for shifting the'magnetic head chip and
the magnetic head chip holding unit responsive to the ouﬁput of
the magnetic head chip position detecting unit, the magnetic'head
unit can be positioned without requiring operational skill.

Also the magnetic head chip can be provisionally retained
or secured by the variable pressure exerted by the magnetic head
retention unit on the magnetic head chip. Thus, by retaining the
magnetic head chip with a weaker pressure for positioning, the
magnetic head chip can be provisionally retained and subsequently

positioned. After the end of positioning, the magnetic head chip



o T

shifting uni t—T5 movement al ong three axes perpendicul ar tREPACEMENTES AT

rot ati on~about f said three axes as the cent[é?"‘dT"rO"f'ﬁf’T"B’r";].
5. A net hodnmnﬂ“ﬁmnmlﬂgﬁ gnetic head chip to a base m.nbe% JINTEEST ng
a first step of*appl yi nd a®pré&ssure agaipst the magnetic head chip for '
pressing the magneti.c head chip agai nst~ $he base menber, spitd—pressure

bei ng suf Rl S0 la¥mMERK t O facilitate repositioning of theimgnetic head
chip with respect to the base nenber. a second step of supporting and

shifting the nmaArmmagnetibdead chippbdndingpdevidei fonibogding mdmagriekic riitad ichip ®f a base
retaining said magnetic head chip against the base nenber after the end of
sai d secoMFIBELGOMPHSING f ourth step of applying an adhesive.to an area

around the mag | ks ) ; | ' E
menbor. 6. panaghelic 8ad O b GuiiiNui RSt dUARE pgiED Y abiRri 1ead oA
as cl ai nefor applying thedmagieticdicad shipchgaimsothe basemeinber,a st ep of shifti.ng the
magneti c head chi p al ong .tw Jal | rpendicul ar axes and a step of |
fotating the. nAgMERcHS hed ehahalding vl o6 Holding the magnete Readiohin; Rapasots ship
LWO aX€S. pead detection unit for detecting the position of the magnetic head chip, and |

a magnetic head chip shifting unit for shifting the magnetic head chip holding unit,

and consequently shifting the magnetic head chip responsive to an output of the magnetic
head chip position detection unit. |
2. The magnetic head chip bonding device as cléimed in claim 1, wherein the, force of
pressure of the magnetic head chip retention unit onto magnetic head chip is variable.
3. The magnetic head chip bonding device as claimed in claim 1, wherein the magnetic
head chip holding unit comprises a pair of supporting members for clamping the magnetic
head chip in-between. |
4. The magnetic head chip bonding device as claimed in claim 1, wherein the movement
of the magnetic head chip and the magnetic head chip holding unit by the magnetic head chip
shifting imit is movement along three axes perpendicular to one another and rotation about
a selected one of said three axes as the center of rotation.
5. A method for bonding a magnetic head chip to a base member comprising
 a first step of applying a pressure against the magnetic head chip for pressing the
magnetic head chip against the base member, said pressure being sufficiently weak to
facilitate repositioning of the magnetic head chip with respect to the base member.
a second step of supporting and shifting the magnetic head chip for positioning, and
a third step of retaining said magnetic head chip against the base member after the
end of said second step, and |
" a fourth step of applying an adhesive to an area around the-magnetic head chip to
bond the magnetic heéd chip to the base member.
6. The method of bonding a magnetic head chip to a base member as claimed in claim
5, wherein said second step has a step of shifting the magnetic head chip along two mutually
perpendicular axes and a step of rotating the magnetic head chip about a third axis

perpendicular to said two axes.
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-32- 7. T |ng a magnetic head chip to q;émganEﬂber ‘as -
claimed‘incnm aid third step has a step of sertimga o
hei ght-w se o magneti c head chip. 4 -5 JAN 1354 _

i
i

-32-
7. The méthod for bonding a magnetic head chip to a base member as claimed in claim
5, wherein said third step has a step of setting a height-wise position of said magnetic head
chip.



