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A device for positioning a Wducing head by means of a dri~e fittd a microactuator. 

The irivention relates to a device for positioning it transducing· head ovei a ' . 
selected track of a rotatable informati~n disc, the device including a slider supporting the · 1 ;.l 

transducing head, a carrier supporting the slider, ~drive for moving the earner to etfe~ coars_e 
. .. . . . . .. .. -- .. 

radial positioning of the transducing head with respect to said selected track and a 

S · microactuator to effect fine radial positioning of the transducing head with respect to said 

selected track, the slider being 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 ann 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 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 ~4 
. ~"·"'" 

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

positioning is relatively small, offering the possibility of a relatively large bandwidth of a track 

5 following control system. Due to the internal tongue-shaped portion which is virtually a fully 

integrated part of the slider, the slider is very compact. In the device according to the invention 

microactuating occurs in a region which is vezy near to the region of measurement of the 

position error signal, which last mentioned region is located close to the transd.ucing head. 

This effect yields an accurate positioning of the transducing head. The amount of 

10 microactuation required at the location of a selected track is in the region of a few 

micrometers, corresponding to the magnitude of the non-repeatable run-out of bearings 

normally used to bear infonnation discs. 

It is to be noted that a device for positioning a transducing head over a selected 

track is also known from WO-A 98/27547. This document discloses a head flexure assembly 

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 ann 

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 ann 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. 
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A practical embodiment of the device according to the invention is 

characterized in that the carrier supporting the slider includes a pivotable arm. 

The object afore-mentioned is also achieved by anotl,1er variant of the device 

according to the invention which is characterized in that the swinging element is a swingable 

5 tongue-shaped portion of the slider, the transducing head being secured to a free end part of 

said tongue-shaped portion, the tongue-shaped portion bounding a recess of the slider in which 

recess the microactuator is provided. Also in this device the mru.is.of objects moving during 

fme positioning is relatively small. Preferably the microactuato~ is ~piezoelectric actuator. 

In the device according to the invention the micr~actuator perfonns during 

I 0 operation forces which are perpendicular to the body of the tongue~shaped element in order to 

divert this element in a dire~tion perpendicular to a selected tra.Ck. 

The invention further relates to an apparatus for writing information into and/or 

reading infonnation from a ·rotatable disc having a plurality of tracks, which apparatus is 

provided with a device for positioning a transducing head over a selected track of a rotatable 

15 information disc. 

The apparatus according to the inv~tion 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 Vafious 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 ofnon-limitative example, with refer~nce 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 I 

is an apparatus for writing information in and reading information from a hard disc I having 
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concentric or nearly concentric information tracks. The apparatus has a frame 3 and is 

provided with the hard disci 1 ~hich is rotatably mounted in the·ftime 3 and is drivable by an 

electromotor 5 around a rotation axis 7. Alternatively, the hard disc can be put onto a turntable 

rotatably mounted in the :frame and drivable by an electromotor. The apparatus is further 

5 provided with an embodiment 10 of the device according to the invention, which device serves 

for positioning a transducing head over a selected track of the hard disc. 

With reference to the Figures I and 2 the embodiment 10 is provided with a 

slider 12 having an air-bearing surface 12a. The device 10 is further provided with a carrier 

being an arm 15 supporting the slider 12. A drive 17 of the device I 0 serves to tum the arm 15 

10 around a pivot 20 to effect coarse radial positioning - in accordance with arrow C - a 

transducing head 14 with respect to a selected track of the hard disc 1. The slider 12 includes 

an internal tongue-shaped portion 12b being a swingable integrated part of the slider 12. The 

transducing 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 

1 S the form of a slot, a microactuator 18 is present. The microactuator 18 is a piezoelectric 

actuator having in this example two actuator units I Sa and l 8b, each positioned at one side of 

the tongue-shaped portion 12b such that the portion 12b extends between both wiits 18a and 

l 8b. By energizing the microactuator I 8 the end part 12ba of the tongue-shaped portion 12b 

swings in a selected direction of arrow Fin 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 12baofthe 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 I and 2 in that the swinging element 12b of the slider 12 bounds 

the recess 16. Furthennore the microactuator 18 has only one actuator unit l8a. 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 I 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. 
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CLAIMS: 

1. A device for positioning a transducing head over ~ selected track of a rotatable 

information disc, the device including a slider supporting the trahsducing head, a carrier 

supportmg the slider, a drive for moving the carrier to effect coarse radial positioning of the 

transducing head with respect to said selected track and a microactuator to effect fine radial 

5 positioning of the 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 th~ swinging element is an 

internal tongue-shaped portion of the slider, the transducing head be~ng secured to a free end 

part of said tongue-shaped portion, the tongue-shaped portion extending in a recess of the 

10 slider in which recess the tongue-shaped portion is swingable and in which recess the 

microactuator 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. 

s. A device for positioning a transduciilg head over a selected track of a rotatable 

information disc, the device including a slider supporting the transd.ucing 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 a microactuator to effect fine radial 

positioning of the 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 
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end part of said tongue-shaped portion, the tongue-shaped portion bounding a recess of the 

slider in which recess the miGt-0actuator is provided. 

6. An apparatus for writing information in and/or reading information from a 

5 rotatable disc having a plurality of tracks, which apparatus has a frame and is provided with an 

infonnation 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 1he disc and with the device as claimed in anyone of the preceding Claims, the 

device being mounted in the frame. 
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