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Electric motor with connector element on foil-shaped insulating substrate. 

The invention relates to an electric motor comprising a first part and a second 

part which are rotatable with respect to each other about an axis of rotation, wherein the first 

part comprises a foil-shaped insulating substrate, on which a plurality of series-connected 

spiral-shaped patterns of conductor tracks are provided and which is bent as a circular-

s cylindrical body extending, seen in a direction parallel to the axis of rotation, between a first 

and a second imaginary end surface and being mounted on a carrier near the first end surface, 

and wherein the second part comprises a permanent magnet unit for generating a magnetic 

field at the location of the conductor tracks, said first part being provided with connector 

means for coll.necting said conductor tracks to an electrical energy source. 

10 The invention further relates to a data storage unit comprising a support for at 

least one information carrier, an electric motor for rotating the support about an axis of 

rotation,. and a scanning unit for scanning the infonnation carrier. 

1 S A data storage unit and an electric motor of the kinds mentioned in the 

opening paragraphs are known from EP-B-0 764 357. The known data storage unit is a hard 

disc drive, wherein a plurality of hard discs are arranged in mutually parallel positions on the 

rotatable support. The known electric motor, which is used to rotate the support about the 

axis of rotation, comprises a circular-cylindrical stator body comprising three layers of the 

20 foil-shaped insulating substrate. The patterns of conductor tracks form a three-phase electric 

coil system, wherein each layer of the stator body comprises one of the respective phases. 

The conductor tracks constitute relatively thin copper tracks, which are provided on the 

substrate by means of an etching process. The known electric motor further comprises a 

circular-cylindrical rotor body, which is fastened to the support and comprises a circular-

25 cylindrical permanent magnet and a circular-cylindrical closing yoke, the stator body being 

. arranged in a circular-cylindrical gap which is present between the magnet and the closing 

yoke. The connector means of the known electric motor comprise two strip-like foil elements 

for each phase of the coil system, on which foil elements extensions of an initial and an end 

conductor track of the relevant phase are provided. Said strip-like foil elements ·extend in an 
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imaginary plane extending through the substrate~·. and are arranged outside the boundaries of 

the substrate formed by the first and the second end surface .. 

A disad~ge of the known data storage µmt and the known electric motor 

used therein is that, duriµg the manufa<:turing process oftlie first part of the motor and the 

5 manufacturing process of the motor, the strip-like foil ele~ents of the connector means of the 

motor can easily be bent uiider the int1 uence ofinaccurate 1i~dling forces and movements, 

10 

. ~ . . . . 

whereby the complete sub~te can be rendered·useless for'the further manufacturing 

process. Thus, to avoid 8Q. excessive percentage of rejected.parts during the manufacturing· 

process, the accuracy of th~ manufacturing process must be relatively high. 

It is an object of the invention to provide ari electric motor and a data storage 

unit of the kinds mentioned.in the opening paragraphs, in which the disadvantage of the 

kno~ electric motor and tp.e known data storage unit is prevented as much as possible. 

15 To achiev~ this object, an electric motor in accordance with the invention is 

20 

characterized in that said connector nieans comprise a first connector element, which is 

provided on the substrate between the first andthe second ·end surface near the first end 

surface:and is electrically c~nnected to the conductor tracks, and a second connector element, 

which is provided on the carrier and is electrically connected to the first connector element 

To achieve this object, a data storage unitin-accordance With the invention is 

characterized in that the electric motor used therein is an electric motor in accordance with 

the invention. 

Since the fri'st connector element is provided on the substrate between the first 

and the second end surface of the substrate, the first connector element is protected-against 

25 damage, which could result from inaccurate handling forces and movements during-the · 

manufacturing process. The first connector element can be connected to the energy source via 

the second connector element, which is also effectively protected against damage as a result 

of its presence on the. carrier. In this way, a practical and robust construction of the connector 

means is achieved. 

30 A particular embodiment of an electric motor in accordance with the invention 

is characterized in that the-first connector element comprises an additional conductdr track. 

The additional conductor track can be provided on the substrate in a similar manner as and 

simultaneously with the patterns of conductor tracks, for example by means of an etch 

process. Thus, the manufacturing process of the electric motor is further simplified. Besides, 
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said additional conductor';track is substantially not susceptible to damage caused by 

inaccurate handling forc~::itftd movements during the manufacturing process of the motor. 

A further embodiment of an electric motor in accordance with the invention is 

characterized in that the additional conductor track extends substantially parallel to the first 

5 end surface. In this further embodiment, a great freedom of design is achieved regarding the 

position of the second connector element on the carrier, because the length of the additional 

conductor track can be adapted to the desired position of the second connector element. 

Yet another embodiment of an electric motor in accordance with the invention 

is characterized in that the substrate is provided with a metal track extending near the first 

10 end surface, substantially parallel to the first end surface, and substantially over the complete 

length of the substate, wherein part of said metal track constitutes the additional conductor 

track. As a result of the presence of said metal track, a substantially uniform bending stiffness 

of the substrate is achieved over the complete length of the substrate, so that said circular­

cylindrical body of the first part of the motor, which is formed by bending said substrate, has 

15 an accurate circular-cylindrical form. 

, A particular embodiment of an electric motor in accordance with the invention 

is characterized in that the circular-cylindrical body comprises at least two substrate layers, 

wherein each layer, which is present between another layer and a connector element on the 

carrier connected to the other layer, is provided with an opening in the substrate through 

20 which said connector element extends. By virtue of said opening in each relevant layer, each 

layer can be provided with a connector element which is positioned on the substrate between 

the first and the second end surface of the substrate. Since the connector element on each 

relevant layer is provided near the first end surface, the opening can be formed as a simple 

recess in the edge of the substrate which is present near the first end surface. 

25 

Embodiments of the invention will be explained in more detail ·below with 

reference to the drawing; in which 

Fig. 1 is a diagrammatic plan view of a data storage unit in accordance with 

30 the invention provided with an electric motor in accordance with the invention, 

Fig. 2 is a side elevation of the data storage unit of Fig. 1, 

Fig. 3 is a diagrammatic cross-section of an electric motor in accordance with 

the invention used in the data storage unit of Fig. 1, 
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Fig; 4 diagrammatically shows a foil-shaped insulating substrate carrying a 

· coil system of the electric motor of Fig~ 3; 
: : 

Fig. 5 sho,w~ a connector means of the electric: motor of Fig. 3, and 
. . ' . . 

Fig. 6 shoWs a connector element of the conh~ctor means of Fig. 5. 

5 •'. 1. 

A data.storage-unit l in accordance With the irlvention shown in Figs. 1and2 
·:=· ; 

comprises a housing 3 ac~ommodating a support 5 for a mim.1'er of information carriers 7. 

The support 5 is rotatable about an axis of rotation 9. ~e information carriers 7 are magnetic 

10 hard discs which are. arranged around the support 5 in mutUally parallel· positions 

perpendicular to the axis of rotation 9. The housing 3 ·further accommodates a scanning unit 

11 comprising a number•ofmagnetic heads 13 which·are mounted on an arm 15 which is 

pivotable about a pivot axis 17 extending parallel to the axis of rotation 9. The scanning unit 
. . . . 

11 comprises a separate magnetic head 13 for each· information carrier 7, only one of the 
. ·.' 

15 magnetic heads 13 being visible in Fig; 1. The information carriers 7 are read or written by 

20 

the magnetic heads · 13 in ~t the support 5 carrying the inforination carriers 7 is rotated 

about the axis of rotation 9 in a rotational direct~on R and the magnetic heads l 3 are 
positioned relative to the rotating information carriel'S 7 by pivoting the arm 15 in pivotal 

directions P and P'. 

The support 5 of the data storage unit i ·is rotatable about the axis oftotation 9 

by means of an electric motor 19 in accordance With the invention, which is ' 

diagrammatically shown in Fig. 3. The motor 19 comprises a first part 21, which is mounted 

in a fixed position relative to the housing 3 of the data storage unit 1,-ali.d·a second part 23, 

which is rotatable With re8pect to the first part 21 about the &Xis of rotation 9·and to which the 

25 support 5 of the data storage unit 1 is mounted. The first part 21 of the motor 19 comprises a 

central shaft 25, which has a central axis coinciding With the axis of rotation 9 and which is 

mounted to the housing 3, an annular carrier 27, which is mounted to the shaft 25 and extends 

perpendicularly to the axis of rotation 9, and a circular-cylindrical stator body 29, which is 

mounted to the carrier 27 and is concentric relative tothe axis of rotation 9. The second part 

30 23 of the motor 19 comprises a sleeve 31, which is concentric relative to the axis of rotation 

9, and a circular-cylindrical rotor body 33, which is also concentric relative to the axis of 

rotation 9 .and is partially mounted on an outer wall 35 of the sleeve 31 and partially on an 

inner wall 37 of the support: S. The first part 21 and the second part 23 of the motor 19 are 

journalled relative to each other by means of two radial dynamic groove bearings 39 and 41, 
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which are arranged at a di~U1.nce from each other, seen in a direction parallel to the axis of 

rotation 9, and which are p~oVided on the central shaft 25 ali~ on the sleeve 31, and by means 

of two axial dynamic groove bearings 43 and 45, which are provided on an annular thrust 

plate 47 mounted to the central shaft 25 and on an annular recess 49 provided in the sleeve 

5 31. The groove bearings 39, 41, 43, 45 are of a kind which is generally known. 

The circular-cylindrical stator body 29 comprises a foil-shaped insulating 

substrate 51 on which a three-phase electric coil system 53 is provided. The substrate 51 is 

bent or rolled up so as to form a circular-cylindrical body 55 comprising three layers 57a, 

57b, 57c of the substrate 51 and extending, seen in a direction parallel to the axis of rotation 

10 9, between a first imaginary end surface 59 and a second imaginary end surface. 61 both 

extending perpendicularly to the axis of rotation 9, said body 55 being mounted on the carrier 

27 near said first end surface 59. The insulating substrate 51 comprising the coil system 53 is 

shown in an unrolled condition in Fig. 4. The substrate 51 comprises a first side 63 facing the 

axis of rotation 9 in a rolled-up condition and a second side 65 which is remote from the axis 

15 of rotation 9 in a rolled-up condition. On both sides 63, 65 of the substrate 51, three groups of 

series-connected spiral-shaped patterns of copper conductor tracks are provided on the 

substrate. 51 by means of an etching process. In the embodiment shQw:n, the first or inner 

layer 57a of the substrate 51 comprises a first group 67 of patterns 67a-67f on the first side 63 

and a second group 67' of patterns 67'a-67'f on the second side 65, wherein the pattern 67a is 

20 electrically connected to the pattern 67'a, the pattern 67'a is electrically connected to the 

pattern 67'b, the pattern 67'b is electrically connected to the pattern 67b, etc. Thus, the 

patterns 67a-67f and 67'a-67'f are series-connected and form a first phase of the three-phase 

coil system 53. Likewise, the second or middle layer 57b of the substrate 51 comprises a third 

group 69 of patterns 69a-69f on the first side 63 and a fourth group 69' of patterns 69'a-69'f 

25 on the second side 65, wherein the pattern 69a is electrically connected to the pattern 69'a, 

the pattern 69'a is electrically connected to the pattern 69'b, the pattern 69'b is electrically 

connected to the pattern 69b, etc. Thus, the patterns 69a-69f and 69'a-69'f are series 

connected and form a second phase of the three-phase coil system 53. Finally, the third or 

outer layer 57c of the substrate 51 comprises a fifth group 71 of patterns 71a-71f on the first 

30 side 63 and a sixth group 71' of patterns .71 •a-71 'f on the second side 65, wherein the pattern 

71a is electrically connected to the pattern 71 'a, the pattern 71 'a is electrically connected to 

the pattern 71 'b, the pattern 71 'b is electrically connected to the pattern 71 b, etc. Thus, the 

patterns 71a-71f and 71 'a-71 'fare series-connected and form a third phase of the three-phase 

coil system 53. Between the first, the third and the fifth group 67, 69, 71 and between the 
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second, the fourth, and the sixth group 67', 69', 71 ',·a distance d is present on the subStrate 

51 which is approximately ~qual to 2/3 times the pitch p ~e~een the individual patterns of 

the groups 67, 67\ 69;~9~, 71, 71 '.As shown in Fig~ 3, the Circular-cylindrical rotor body 33 

comprises a circulat-cyliJJ.Jncal magnet body 73 which is m9unted on the outer wall 35 of the 

5 sleeve 31 and which com.prises a number of maglietiC poles'.~hich successively have opposite 

radial directions of magiletization, the· number of magnetic"poles being adapted to the number 

of patterns of an individllal group 67, 67', 69, 69', 71, 71 '!The rotor body 33 further 
·;.: '. 

comprises a circular-cylindrical closing yoke 75 which is mounted Oli the inner wall 37 of the 

support 5. Between the ·magnet body 73 and the closing yok~75, a circular-cylindrical gap 77 
. . : . 

10 is present in which the stator body 29 is accommodated, so that the magnet body 73 generates 

a magnetic field at the location of the conductor tracks on the substrate 51. 

The conductor tracks of the three-phase coil system 53 are connected to an 
' ' 

electrical energy source, not shown in the Figs., by means of.~ connector means 79 of the 

first part 21 of the motor '19 shown in Fig. 5. Fig; 5 further shows the carrier 27 and the stator 

1 S body 29 with the substrate :51 in a rolled-up condition. Th~ carrier 27 comprises an: annular 

carrier plate 81 and two curved flanges 83, 85,: which are arranged in diametrically opposite 

positions ·on the carrier plate 81 and have outer sunaces 87; ID. an assembled condition of the 

first part21 of the motor 19, the stator body 29 is fixed to the carrier 27 by·ineans of an 

adhesive which is· provided between the outer surfaces 87 of the flanges 83, 85 and mounting 

· ,. 20 areas 89 on the first side 63 ofthe inner layer 57a of the stator body 29. Said mounting areas 

89 are also shown in Fig.:4. The connector means 79 comprise first connector elements 91, 

which are shown in Figs. 4 and 5 and are provided on the first side 63 of the substrate 51, and 

a second connector element 93, which is shown in Fig. 5 and is mounted on the carrier plate 

81. As shown in Fig. 4, the first connector elements 91 each ~omprise an additional· 

25 conductor track which extends near and substantially parallelto the first end surface 59. 

More specifically, the series-connected patterns of conductor:tracks of the first group 67 and 

the second group 67' comprise a first additional conductor track 95, which is electrically 

connected to the first winding of the pattern 67a, and a second additional conductor track 97, 

which is electrically connected to the lastwinding of the pattern 67f. Likewise,·the series 

30 connected patterns of conductor tracks of the third group 69 and the fourth group 69' 

comprise a third additional conductor track 99, which is electrically connected to the first 

winding of the pattern 69a, and a fourth additional conductor track 101, which is electrically 

connected to the last win'.ding of the pattern 69f. Finally, the series-conneeted·pattems of 

conductor tracks of the fifth .group 71 and the sixth group 71' ·comprise a fifth additional 

- .• 
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conductor track 103, which is electrically connected to the first winding of the pattern 71a, 

and a sixth additional con~µetor track ·105, which is electriea,Ily connected to the last winding 

of the pattern 7lf. As shown in Figs. 5 and 6, the second connector element 93 comprises an 

annular earner plate 107 which is fixed to the carrier plate 81 of the carrier 27 in an 

5 assembled condition of the first part 21 of the motor 19. On the carrier plate 107, four copper 

connector pieces 109, 111, 113, 115 are provided, the connector pieces 109, 111, 113 being 

electrically connected to the respective three phases of said energy source, and the connector 

piece 115 being electrically connected to the ground contact of said energy source in a 

manner not shown in the Figs. The connector pieces 109, 111, 113 respectively have outer 

10 contact surfaces 117, 119, 121 which are present at respectively radial distances di, d2, and d3 

from the axis of rotation 9, said distances di, di, d3 substantially corresponding to the 

distances between the axis of rotation 9 and the first side 63 of the first layer 57a, the second 

layer 57b, and the third layer 57c of the rotor body 29, respectively. The connector piece 115 

has three separate contact surfaces 123, 125, 127 which are likewise present at on the radial 

15 distances d1, di, and dJ respectively. 

As Fig. 4 shows, the additional conductor tracks 95, 97, 99, 101, 103, 105, 

which constitute said first connector elements 91 of the connector means 79, are provided on 

the substrate 51 in positions between the first imaginary end surface 59 and the second 

imaginary end surface 61. In this manner, the first connector elements 91 do no protrude 

20 ·from the substrate 51. As a result of their presence on the substrate S 1, i.e. between the first 

and the second end surfaces 59 and 61, the first connector elements 91 are protected against 

·.damage which could be caused by inaccurate handling forces on and movements of the 

substrate 51 or the stator body 29 during the manufacturing process of the electric motor 19. 

Likewise, the connector pieces 109, 111, 113, 115 of the second connector element 93 are 

25 effectively protected against such damage as a result of their presence on the carrier plate l 07 

and the carrier 27. In this way, a very robust construction of the connector means 79 is 

achieved. 

In an assembled condition of the first part 21 of the motor 19, the contact 

surface 117 of the connector piece 109 is in electrical contact with the additional conductor 

30 track 97 on the inner layer 57a of the substrate 51, and the contact surface 123 of the 

connector piece 115 is in electrical contact with the additional conductor track 95 on the 

inner layer 57a of the substrate 51. Furthennore, the contact surface 119 of the connector 

piece 111 is in electrical contact with the additional conductor track 99 on the· middle layer 

57b, and the contact surface 125 of the connector piece 115 is in electrical contact with the 
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additional conductor.trac~ l()l_onthe middle layer 57b.The inner layer 57a of the substrate 

51, which is present betw~~ the middle layer 57b and the connector pieces· 111, 115 · 
. . :·: 

connected to the middle J4yer 57b, is provided near the firsf end surface 59 with a first 

elongated opening 129, th:fough which the.contact surface-125 of the connector piece 115 

S extends,_ and with a secorui .elongated opening 131, through which the contact surface 119 of 

the connector piece 111 e~~nds, said openings 129 and 1~1, which are visible in Fig. 4, 

partially overlapping the additional conductor tracks 101~d99, respectively, in the rolled­

up condition of the substrate Sl. The contact surface 125 of~e connector piece 115 further 

extends through a first elongated opening 133 which is provided in the middle layer 57b of 

10 the substrate 51 near the first end surface 59. Finally, the contactsurface 121 of the connector 

piece 113 is in electrical contact with the additional conductor track 103 on the outer layer 

57c, and the contact sm:fa~e 127 connector piece 115 is i:t:i electrical contact with the 

additional conductor track 105 on the outer layer 57c. The n:liddle layer 57b of the substrate 

. 51, which is present between the outer layer 57c and the cQnnector pieces 113, i 1 S connected 

15 to the outer layer 57c, is provided near the first end surface .59 with a second opening 135, 

tln'.ough which the contact surface 121 of the connector piece 113 extends, and with' a third 

openi~g:J~7, through which the contact surface 127 of the of the connector piece 115 

extend~>:is;:tld openings 135, 137, which are also visible in Fig. 4, partially overlapping the 

add~tio~ conductor tracks 103 and 105, respectively, in the rolled-up condition of the 
' ' 

20 substrate 51. The contact surface 121 of the connector piece • 113 further extends through the 

second elongated opening 131 in the inner layer 57a, which is present between the outer layer 

57c and the connector piece 113 in addition to the middle layer 57b, and the contact surface 

127 of the connector piece 113 further extends through the first elongated opening 129 in the 

inner layer 57a and the first elongated opening 133 in the middle layer 57b. The connector 

25 pieces 109, 111, _ 113, 115 can be in pressure contact with. the fu'st co:nnector elements 91. 

Alternatively, the conn~ctor pieces 109, 11 l, 113, 115 can be connected to the first connector 

elements 91 by means ot: for example, soldered joints. 

Since th~ fir~t connector elements 91 each comprise an additional conductor 

track 95, 97, 99, 101, 103, io5, the manufacturing process of the electric motor 19 is 

30 simplified, because the ad(iitional conductor tracks 95, 97, 9~, 101, 103, 105 can be provided 

on the substntte 51 in a sllnilar mariner and simultaneously with the patterns 67, 67', 69, 69', 

71, 71' of the conductor tracks. Besides, the additional conductor tracks 95, 97, 99, 101, 103, 

1 OS are substantially not s~sceptible to damage resulting from inaccurate handling forces and 

movements during the manufacturing process of the electric motor 19. Since the additional 
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conductor tracks 95, 97, 99, 101, 103, 105 extend substantially parallel to the first end surface 

59, a great freedom of desj~ is achieved, because the lengtq.,:,.~f the additional conductor 

tracks 95, 97, 99, 101, 103, 105 can be adapted to the desired position of the connector pieces 

109, 111, 113, 115 on the carrier plate 107 and the carrier 27. 

As Fig. 4 shows, the additional conductor tracks 95, 97, 99, 101, 103, 105 on 

the substrate 51 each constitute a part of a metal track 139, which extends near the first end 

surface 59, substantially parallel to the first end surface 59, and substantially over the 

complete length ofthe substrate 51, the additional conductor tracks 95, 97, 99, 101, 103, 105 

being electrically disconnected from the metal track 139 by suitable interruptions in the metal 

10 track 139. As a result of the presence of said metal track 139, a substantially uniform bending 

stiffhess of the substrate 51 is achieved over the complete length of the substrate 51. As a 

result of said uniform bending stiffness, the circular-cylindrical stator body 29 of the first part 

21 of the motor 19, which is formed by bending said substrate 51, has an accurate cylindrical 

roundness relative to the axis of rotation 9. 

15 The electric motor 19 in accordance with the invention as described before is 

used in the data storage unit 1 in accordance with the invention as described before. It is 

noted that an electric motor in accordance with the invention can also be used in other 

devices wherein a part of the device has to be rotated about an axis of rotation. An electric 

motor in accordance with the invention can, for example, also be used in a data storage unit 

20 for an optical information carrier or in a scanning device comprising a rotatable multifaceted 

mirror. 

It is further noted that the invention also covers electric motors in which the 

circular-cylindrical body of the first part comprises another number oflayers of the foil­

shaped insulating substrate. Thus, for example, the circular-cylindrical body may also 

25 comprise only one or two, or more than three layers of the substrate. In such alternative 

embodiments, each layer of the substrate may comprise a single electrical phase of the coil 

system provided on the substrate. However, the invention also covers embodiments in which 

each single phase of the coil system is provided on more than one layer of the substrate, or in 

which a layer of the substrate comprises more than one phase of the coil system. In 

30 embodiments, in which the circular-cylindrical body only comprises two layers of the 

substrate, openings in the substrate as described before can be avoided if the connector pieces 

of the second connector element, which one used to make contact with the inner layer, are 

provided inside the circular-cylindrical body, as in the embodiment described before, and the 

connector pieces of the second connector element, which one used to make contact with the 
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outer layer, are provided .outside said body. However, iri embodiments having three· or more 

layers of the substrate, theponnector pieces of the second connector element may also be 

provided both inside ~ 9~tside the circular-cylihdrical body in order to reduce the 
; ' .; 

necessary number of o!>¢iilngs in the substrate. 

5 It is finaily fioted thatthe invention also oovers embodiments in which the first 

connector element and/o:r:the second connector, element are formed in an alternative manner. 

Instead of a number of additional conductor tracks, the first· connector element may, for 

example, comprise a n~ber of metal pins which are provided· on the substrate between the 

first and the second end surfaces. 

i' 
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CLAIMS: 

11111111111111111111111111 1111 
* ·c L M S * 

1. An electric motor comprising a first part and a second part which are rotatable 

with respect to each other about an axis of rotation, wherein the first part comprises a foil­

shaped insulating substrate, on which a plurality of series-connected spiral-shaped patterns of 

conductor tracks are provided and which is bent as a circular-cylindrical body extending, 

5 seen in a direction parallel to the axis of rotation, between a first and a second imaginary end 

surface and being mounted on a carrier near the first end surface, and wherein the second part 

comprises a permanent magnet unit for generating a magnetic field at the location of the 

conductor tracks, said first part being provided with connector means for connecting said 

conductor tracks to an electrical energy source, characterized in that said connector means 

10 comprise a first connector element, which is provided on the substrate between the first and 

the second end surface near the first end surface and is electrically connected to the 

conductor tracks, and a second connector element, which is provided on the carrier and is 

electrically connected to the first connector element. 

15 2. An electric motor as claimed in claim 1, characterized in that the first 

20 

25 

connector element comprises an additional conductor track. 

3. An electric motor as claimed in claim 2, characterized in that the additional 

conductor track extends substantially parallel to the first end surface. 

4. An electric motor as claimed in claim 3, characterized in that the substrate is 

provided with a metal track extending near the first end surface, substantially parallel to the 

first end surface, and substantially over the complete length of the substate, wherein part of 

said metal track constitutes the additional conductor track. 

S. An electric motor as claimed in claim l, characterized in that the circular-

cylindrical body comprises at least two substrate layers, wherein each layer, which is present 

between another layer and a connector element on the carrier connected to the other layer, is 

provided with an opening in the substrate through which said connector element extends. 
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6. A data storage unit comprising a support for at least one information carrier, 

an electric motor for rotating the support about an axis of rotation, and a scanning unit for 

scanning the information carrier, characterized in that the electric motor is an electric motor 

as claimed in claim· I, 2, 3, 4 or S. 


