1 27 April 2004 A device for positioning a transducing head by means of a drive and a microactuator.
The invention relates to a device for positioning a transducing head over a selected track of a
rotatable information disc, the device including a slider supporting the transducing head, a carrier
supporting the slider, a drive for moving the carrier to effect coarse radial positionirzyofphié 2004
transducin 5(; head with respect to said selected track and a 5 mlcroactuator to effect fine radial

positioning SEHESHARRORIEMY e HNRA L BerTP¥ AN 2B RIA i ARIR N ST88F BRIRG provided with a

swinging element carrying the transducing head, the microactuator being arranged to move the
swinging element. Such a device is known from US-A 5,943,184. The known device is provided with
an actuator arm carrying a slider. The slider includes a main portion having an air-bearing 10 surface,
and a distal portion to which a transducing head is fixed. The main portion and the distal portion are
separated by a slot and interconnected by means of a hinge. A microactuator is disposed on the
hinge, which microactuator is responsive to electrical control signals to selectively bend the hinge to
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and in whiehtreaessutiterriarcantyiatos idipeavithedlidbeitkdndelcingih@action having an air-bearing
10  surface, and a distal portion to which a transducing head is fixed. The main portion and the
distal portion are separated by a slot and interconnected by means of a hinge. A microactuator
is disposed on the hinge, which microactuator is responsive to electrical control signals to
selectively bend the hinge to alter the position of the head with respect to the main portion in
order to make minor adjustments in the radial position of the head over a disc. The known
15  slider composed of the main portion and the protruding distal portion is rather bulky.
The trend in optical and magnetic storage is towards high track densities since
increases in linear density are becoming more difficult to realize. A high track density storage
requires track following servo systems which have high bandwidths. In this context a
disadvantage of the known device is that the distal portion of the slider, i.e. that portion of the
20  slider that is actuated during operation, has a relatively high mass.
It is an object of the invention to provide a device of the kind defined in the
opening paragraph in which the mass of the swinging element is relatively small.
This object is achieved by a variant of the device according to the invention
which is characterized in that the swinging element is an internal tongue-shaped portion of the
25  slider, the transducing head being secured to a free end part of said tongue-shaped portion, the
tongue-shaped portion extending in a recess of the slider, in which recess the tongue-shaped
portion is swingable and in which recess the microactuator is provided. The transducing head

may be a write and/or read head, particularly a thin film magnetic head.



may be a write and/or read head, particularly a thin film magnetic head. 2 27 April 2004 In the device
according to the invention the microactuator needs only to move the tongue-shaped portion carrying
the transducing head and being part of the slider in order to obtain a fine radial position of the head.
Therefore, the mass of the objects moving during fine2 positioning is relatively small2 Dgniii@ dloé
possibility of a relativel)iﬁarge bandwidth of a track 5 following control system. Due tqQ the internal
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15  for positioning a transducing head over a track of a rotatable disc in a disc drive system. The
assembly has an arm, a voice coil motor to rotate the arm and a flexure connected to the arm
by means of a microactuator arranged between the arm and the flexure. A slider carrying a
transducing head is attached to the flexure. In operation the voice coil motor is operated to
move the arm around an axis, thereby moving the slider and the transducing head between

20  tracks of the disc in order to realize a coarse radial position of the transducing head with
respect to the track. In order to obtain a fine radial position of the head the microactuator is
operated causing a radial movement of the flexure and the slider, thereby changing the
position of the magnetic head with respect to the track.

A disadvantage of the known head flexure assembly is that the portion of the

25  assembly that is actuated during operation has a relatively high mass. A further disadvantage
that is there is a considerable distance between the place of microactuating and the point of
measurement of the position error signal, because the distance between the microactuator and
the transducing head, i.e. roughly the length of the flexure used, is relatively large. Due to this
distance errors in the position of the transducing head occur during operation.

30 An embodiment of the device according to the invention is characterized in that
the microactuator is a piezoelectric actuator. A piezoelectric actuator is very suitable to cause
small movements. In a practical embodiment the piezoelectric actuator has two actuator units,

the tongue-shaped portion extending between these units.



the transducing head, i.e. roughly the length of the flexure used, is relatively large. Due to this
distance errors in the position of the transducing head occur during operation. 30 An embodiment of
the device according to the invention is characterized in that the microactuator is a piezoelectric
actuator. A piezoelectric actuator is very suitable to cduse small movements. In a @ractipal 2004

embodiment the piezoelectric a%%%ti%r has two actuator units, the tongue-shaped portion extending
between these units. 3 2PRKSHF %Wﬁeﬁeaf%ﬁﬁwmﬁ?@r%% RVEBEBRdhg to the invention
is charactefigadtéifoatthacandensinnopngtihe sliderdndudeses phietablteariin. The object
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with a turnfable mounted in.the frame for supporting a rotatable information disc, which apparatus is
further pré{}?](fétdtg/\]ﬁtﬁ ) |\9iH]gaLf1‘\|rF %?I}é’%ﬁﬁ%%ﬂﬁgﬁ%?& %\ﬁ%%fﬁgj #&8evice according to the invention,
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provided with a device for positioning a transducing head over a selected track of a rotatable
15  information disc.

The apparatus according to the invention has a frame and is provided with an
information disc rotatably mounted in the frame or with a turntable mounted in the frame for
supporting a rotatable information disc, which apparatus is further provided with a driving unit
for rotating the disc and with the device according to the invention, the device being mounted

20 in the frame.

With reference to the Claims, it is to be noted that various characteristic
features as defined in the Claims may occur in combination.

The above-mentioned and other aspects of the invention are apparent from and
will be elucidated, by way of non-limitative example, with reference to the embodiments

25  described hereinafter.

In the drawings:

Figure 1 shows diagrammatically in a top view an embodiment of the apparatus
according to the invention,

Figure 2 shows diagrammatically in a perspective view a portion of a first

30  embodiment of the device according to the invention and

Figure 3 shows diagrammatically in a perspective view a portion of a second
embodiment of the device according to the invention.

The embodiment of the apparatus according to the invention shown in Figure 1

is an apparatus for writing information in and reading information from a hard disc 1 having



The above-mentioned and other aspects of the invention are apparent from and will be elucidated, by
way of non-limitative example, with reference to the embodiments 25 described hereinafter. In the
drawings: Figure 1 shows diagrammatically in a top view an embodiment of the apparatus according
to the invention, Figure 2 shows diagrammatically in atperspective view a portion of2d fixptil3D04
embodiment of the device according.to the invention and Figure 3 shows diagrammatically in a
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embodimens-atitdesdppmkabdsdaticondingidh 1 eotav@iab hewini thEighie: B da@R agpabasws tar writing
informatior\ in and reading information from a hard disc 1 having 4 .27 April 2004 concentric or nearly
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Alternatively, the hard disc can pe put ontg a turntable rotgtably mounted.in the frame and drivable by
an eléctroﬂe(/&‘qu?‘%j%t BBSFB@SJJ@%P Pgtﬁ?gmga With'aie BB%%WTG@@E@?SWBS GCLBiding to
the inventfonpusiiehaigviceanedves gfaepbsitonivg attansducinghbhaci ever. a selected track of the hard

disc. With ref to the Fi 1 and 2 th diment 10 | ided with a_slider 12 havi
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18 is a piezoileeit taghinstdnpaVingtiont Hidbekanypdes tiwogable atcrounitd pHa ahtlcl8hieedeh Tiasitioned
atone Sidtera(r)lfsducing head 14 is secured to a free end part 12ba of the tongue-shaped portion 12b. The
tongue-shaped portion extends in a recess 16 of the slider 12, in which recess 16, which has
15  the form of a slot, a microactuator 18 is present. The microactuator 18 is a piezoelectric
actuator having in this example two actuator units 18a and 18b, each positioned at one side of
the tongue-shaped portion 12b such that the portion 12b extends between both units 18a and
18b. By energizing the microactuator 18 the end part 12ba of the tongue-shaped portion 12b
swings in a selected direction of arrow F in order to effect fine radial positioning of the
20  transducing head 14 with respect to a selected track of the hard disc 1. During energizing the
microactuator 18 causes driving forces on the tongue-shaped portion 12b which forces are
parallel to one of the directions according to arrow F and thus in a moving direction of the end
part 12ba of the tongue-shaped portion 12b in order to move the transducing head 14 in said
direction.
25 The device according to the invention shown in Figure 3 deviates from the
device shown in the Figures 1 and 2 in that the swinging element 12b of the slider 12 bounds
the recess 16. Furthermore the microactuator 18 has only one actuator unit 18a. For the rest the
construction and functioning of the device shown in Figure 3 may be the same as the
construction of the device shown in the Figures 1 and 2. For this reason the reference signs in
30  Figure 3 have the same meaning as the corresponding reference signs in Figure 2.
The apparatus shown is a data apparatus, but may be, for example, an audio
and/or video apparatus. Variants of the devices shown may also be possible within the scope

of the invention.



the tongue-shaped portion 12b such that the portion 12b extends between both units 18a and 18b. By
energizing the microactuator 18 the end part I12ba of the tongue-shaped portion 12b swings in a
selected direction of arrow F in order to effect fine radial positioning of the 20 transdtingriieddL4 with
respect to a selected track of the hard disc 1. During energizing the microactuator 18 causes driving
forces on the tongue-shaped portion 12b which forces are parallel to one of the directions according
to arrow F and thus in a moving direction of the eldd part I2ba of the tongue-shaped portion 12b in
order to move the transducing head 14 in said direction. 25 The device according to the invention
shown in Figute. &k States from the device shown in the Figures 1 and 2 in that the swinging element
12b of the slider 12 bounds the recess 16. Furthermore the microactuator 18 has only one actuator
unit 18a. For the rest the construction and functioning of the device shown in Figure 3 may be the
same as the construction of the device shown in the Figures 1 and 2. For this reason the reference
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apparatus shown is a data apparatus, but may be, for example, an audio and/or video apparatus.
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information disc, which device includes a slider, a transducing head, a carrier supporting the slider, a

drive for moViffthateagrscid erridtselssted ragkadpbaimbring Grats tearSeriding riabinrsitieas)sect to
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respect to said selected track, the slider including a swinging element being an integrated

tongue-shapedPeriBRIRS Acirgsr et PRErRgRAG PREINSHRIAY st add e Beactuator, which
is arranged t&dﬂ%iﬁ?&‘ﬁ’&”ﬁﬂ@h‘%l%ﬁl@@tacﬁlhﬁdf,a@ﬁ?dﬂ:i&%ﬁﬁﬁé’e@%&%ﬁ@%ﬁ@iﬁ?&&ﬁ&ﬁa” of
the t.ongue-shaped portion, a recess extending between the tongue-shaped portion and a facing other
portion of théfgqlgép’sﬂﬁlcmg head being secured to a free end part of the tongue-shaped portion, a recess
extending between the tongue-shaped portion and a facing other portion of the slider, in
10 which recess the tongue-shaped portion is swingable and in which recess the micro actuator

is provided.

2. A device as claimed in Claim 1, characterized in that the microactuator is a
piezoelectric actuator.

15
3. A device as claimed in Claim 2, characterized in that the piezoelectric actuator

has two actuator units, the tongue-shaped portion extending between these units.

4. A device as claimed in Claim 1, characterized in that the carrier supporting the

20 slider includes a pivotable arm.

5. A device for positioning a transducing head over a selected track of a rotatable
information disc, the device including a slider supporting the transducing head, a carrier
supporting the slider, a drive for moving the carrier to effect coarse radial positioning of the
25 transducing head with respect to said selected track and microactuator to effect fine radial
positioning of transducing head with respect to said selected track, the slider being provided
with a swinging element carrying the transducing head and the microactuator being
arranged to move the swinging element, characterized in that the swinging element is a

swingable tongue-shaped portion of the slider, the transducing head being secured to a free



10 which recess the tongue-shaped portion is swingable and in which recess the micro actuator is
provided. 2. A device as claimed in Claim 1, characterized in that the microactuator is a piezoelectric
actuator. 15 3. A device as claimed in Claim 2, characterized in that the piezoelectric actuator has two
actuator units, the tongue-shaped portion extending b&tween these units. 4. A devi& agpeibdo@dl in
Claim 1, characterlzed |n that the carrier supparting the 20 slider includes a pivotable arm. 5. A device
for positioPA A AR SRG S RRAEPY Wl 16 (RBRK HHAR S RABING DRRSIHIRFESSE OfHE Hevice
including aiRliglen suRpRBghRctaRssMsiRgoReapkoxigamier supporting the slider, a drive for moving
the carrier to effect coarse radial positioning of the 25 transducing head with respect to said selected
track and microactuator to effect fine radial positioning of transducing head with respect to said
selected track, the slidembemg@f@yi@edzmiﬁg ahﬁwiﬁgjmg alemeot e@mm@gﬁhﬁrtmmdﬁ@hmgmead and
the mjcroactua eln arrang e t‘%ﬁswm element, ch racterlz d in that the swinging
element |§%{a ﬁ éﬁSI Rtejic i i‘H&% 5 Fa%s Astitieiy! é%HrB‘é’] “ggI f8d to a
free 6 27 Aol eid mﬁta@ﬂﬁmddﬁm@uﬁ-ﬁia&mﬂmmm dhertnfguensharadporianhednding a
recess of the slider in whi Zrec ss the mjcroactu rowded 6 An a atu for, ertln\%ﬂ.
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apparatusthes adianieatist isnaravitlebkwithi enadnfatmed onadisentotdihblyavediied inithe fiame or with
a turntable mounted in the fr me{lg porting a rotatable information disc, which apparatus is further
provided \%ﬁw(ff(?ﬁmﬁgﬂ?ﬁﬂ é %“%e disc and with the device as claimed in anyone of the
preceding Claims, the device being mounted in the frame.





