WD 98/ 26410 PCT/ 1 B97/ 01512
System for recording and/or reproducing information, nediumfor use in the
system and nagnetic wite head and arrangenent for formatting the nedi um
The invention relates to a systemfor recordi ng and/ or reproducing

i nformati-on, conprising a magnetizabl e nmedi um provi ded w k pattern
conpri si ngWQ”’z‘q"g‘hri ed servotracks of alfirst type cont ai%ﬁ%’%ﬁﬁrst
signal, and 5 - buried servotracks of a second type_containing a second
si gnal , Ssteahfos aecprding and/optapecing Hafopmation, medium foriusedn thedysiem. #id ect i on
and whi gﬂaa BAC Witk hdA dAd arfAngeridnf AT BEMALAY iRGhddiimper pendi cular to the

| ongitudinal direction, alternately conprises a servotrack of the first
type followed by a servotrack of the second type, and an apparat us
conprising 10 - a magnetic head unit conprising a plurality of heads at
different positions in the transverse direction, - means for noving the
mediumrel ative to the magnetic head unit in the |longitudinal direction, -

an actuator for novi t.he tic head unit relative,to the nediumin the
transverse 15 q%?r“@c?f’ﬁ%’ﬁ?e% to.2 systefn Jéc'(’J'r¥‘F°r(’5 ing, ARY/OF IPIQANEIRE o) | i ng t he
act uat orinfordiatidn, comptrisihgunit is adapted to generate a position signal based
on the differen %%%.ween the, si.gnal s _of two heads. The invention al so

rel ates attaa%pe%ag’?% iym Reuged, With 4 Tack PAHEM; GARPRISINGn further rel ates to a
magneti G wri psricdeRfvoRacy ofsd fifit &pBeoftaithg 4 ARE sighdlDamd | Ongi t udi nal
direction in which a magneti zabl’'é nedium|s novable relative to the

nmagned i ¢ wr i bariedesgrvotracks of a segpnd, e sonjpiningy ssaomsk signtled transversely to

the | ongjgitilidMadtracks extend substantially in a longitudinal direction and which track pattern, in

a transverse direction perpendicular to the longitudinal direction, alternately comprises a

servotrack of the first type followed by a servotrack of the second type, and an apparatus
comprising _
10 - a magnetic head unit comprising a plurality of heads at different positions in the
transverse direction, _
- means for moving the medium relative to the magnetic head unit in the longitudinal
direction,
- an actuator for moving the magnetic head unit relative to the medium in the transverse
15 direction, and
- a control unit for controlling the actuator, which control unit is adapted to generate a
position signal based on the difference between the signals of two heads.
The invention also relates to a medium for such a system.
The invention further relates to a magnetic write head comprising a head
20 face with a longitudinal direction in which a magnetizable medium is movable relative to the
magnetic write head, and a transverse direction oriented transversely to the longitudinal
direction, and further comprising a structure of integrated write units, which structure
. terminates in the head face, which write units are disposed adjacent one another in the
transverse direction, extend substantially in the transverse direction and each have a write
25 gap.
The invention also relates to an arrangement comprising such a magnetic

write head and means for scanning a magnetizable medium with the head.



direction, and further conprising a structure of integrated wite units,
which structure termnates in the head face, which wite units are disposed
adj acent one another in the transverse direction, extend substantially in
t he transver ection and each have a wite 25 gap. The invention al so
relates to gﬁﬁ’&g}éngerrent conprising sugh a magnetic wri t BCHBYHOLY neans
for scanning a magneti zabl e nmedi um wi t h“t he head. WO 98/ 26410
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formatted.” For this purpose, the apparatus conprises a nmeagnetic head unit
havi ng f aPRarsesipsmingpareal-the ¢wmtqﬂg lttlh@owﬂ@ma Veiterinfasmaton gignals oves
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comprises an actuator for positioning the magnetic head unit in a transverse direction and a

control unit for controlling the actuator. The control circuit cbmprises a comparator for
generating a position signal based on the difference between the signal supplied by a first
head and the signal supplied by a second head. The magnetic head unit follows the

15 servotracks on the magnetic-tape on.the basis of the position signal. A disadvantage of the
known system, the known medium and the known magnetic write head is that after the whole
magnetic tape has been written or read the magnetic tape is to be rewound in order to return
it into its initial position. Another disadvantage of the known system is that only one half of
the number of heads supplies information about the position of the servotracks relative to the

20 magnetic head unit.

It is an object of the invention to provide a system, a medium, a
magnetic write head and an arrangement of the types defined in the opening paragraphs, by
means of which it is possible to achieve a high accuracy of positioning the magnetic head

25 unit relative to the track pattern on the medium and by means of which it is possible to read
and/or write the information from/on the track pattern in an even number of passes. To this
end, the system in accordance with the invention is characterized in that the track pattern
-comprises a group of at least two bands of a first type separated by a band of a second type,
which bands of the first type adjoin a servotrack at their sides remote from the band of the

30 second type,

- the bands of the first type comprising N1 servotracks having a first typical width W1,
- the bands of the second type comprising N2 servotracks having a second typical width
W2, which complies with '
N2= 2,4, 6¢etc. and W2=(k+%)W1



head and the signal supplied by a second head. The magnetic head unit
follows the 15 servotracks on the nagnetic tape on the basis of the
position signal. A disadvantage of the known system the known medi um and
the known nagnetic wite head is that after the whole nagnetic tape has
been mwitt@ﬁgﬁpﬁpgad the magnetic tape is to be rewound iRCUPH@Pﬁ$% return
It intoits initial position. ‘Another disSadvantage of the known systemis

that only one half of e nu r.of heads su ies information about the
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servotrack of the same one type by means of their facing parts and in that they read a
servotrack of the other type by means of their parts which are remote from one another. The
above-mentioned tolerances influence the signals read by means of these heads to the same
- extent, as a result of which these tolerances are cancelled in the actuator drive because this
15 drive is based on-the difference between the signals read by the relevant heads. If the
apparatus is required to have a write capability, the heads are adapted to read servosignals
and write information signals at the same time. '

An embodiment of the system in accordance with the invention is
characterized in that the medium has at least one servotrack having a width of at least n«W1.

20 Owing to these measures one head can be disposed wholly on the n.W1 wide servotrack
during all passes, thereby enabling this head to be used for reading a speed signal
representative of the speed of the medium with respect to the magnetic head unit in the
longitudinal direction. Owing to said measures the magnetic head unit need not be positioned
accurately in the transverse direction in order to generate the speed signal. This simplifies

25 starting of the system in accordance with the invention.

The medium in accordance with the invention is characterized in that the
track pattern ‘comprises a group of at least two bands of a first type separated by a band of a2
second type, which bands of the first type adjoin a servotrack at their sides remote from the
band of the second type,

30 - which bands of the first type comprising N1 servotracks having a first typical width

w1,
- the bands of the second type comprising N2 servotracks having a second typical width
W2, which complies with _
N2=2, 4, 6 etc. and W2=(k+}L)WI1



3 or N2= 1, 3, 5 etc. and W=2k. W, where k=1, 2 etc., and
the center-to-center distance p between the heads conplies with the

relationship p= n.W, wheren =2, 4, 6, ... etc.. 5 By
means of the measures in accordance with the invention it is achieved that
the i nfor raMAW2E4A be read fromand/or witten on the tra®CTB¥PBH in an
even nunber of passes of the nmagnetic heall unit relative to the nedi um and

the position signal is ipmne,_t ol er S 4 he servotrack width and to
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| east e servotrack havin width.of at.least n W. . 20, i ng. to these
measurjg ofiee mc%ﬂ%é'eﬁ%g%o‘?@?f 'BFﬁVtBﬁ%?ﬁ‘é'eﬁ?\ﬂfeﬁﬁo&eofst? T duri ng
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of 2+ W1 width, and a band of the first type adjoins a servotrack having a width of 1.5-W1

15 -adjacent a servotrack having a width of at least 9+ W1. By means of an apparatus having
eight heads disposed at a center-to-center distance of 8-W1 and a recording width of
approximately W1 or less it is possible to write 64 information tracks over this track pattern
in eight passes. An advantage of this embodiment is that each of the eight passes can be
identified on the basis of the servosignals read by the heads. For example, in the first pass

20 the signal of the second head is in phase with the signal of the first head and in the second,
the third etc. through the eighth pass the signal of the second, the third efc. through the
eighth head is in phase opposition to the signal of the first head. This makes it possible to |
preclude that the servosystem, for example after being subjected to an external mechanical
shock, locks to another pass, where the apparatus continues writing.

25 An embodiment of the medium in accordance with the invention is
characterized in that N2 = 2 and k = 1. For example, if N1 = 3 it is possible to write in

- four-passes twelve information tracks over this track pattern by means of an apparitus
‘comprising three heads disposed at a center-to-center distance of 4W1 and having a recording
width of approximately W1 or less.

30 Preferably, the above-mentioned embodiment is such that N1 = 11 and a
band of the first type adjoins a servotrack having a width of 1.5-W1 and adjoining a
servotrack having a width of at least 5+ W1. With this preferred embodiment said track
pattern can be inscribed with 32 information tracks in four passes by means of an apparatus

comprising eight heads disposed at a center-to-center distance of 4W1 and having a recording



accurately in the transverse direction in order to generate the speed
signal. This sinplifies 25 starting of the systemin accordance with the
i nvention. The mediumin accordance with the invention is characterized in
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tracks
the magnetic head unit. An advantage of this embodiment is that each of the four passes can

10 be identified on the basis of the servosignals read by the heads. Thus, in the first pass the
signal of the second head is in phase with the signal of the first head and in the second pass
the signal of .the second head is in phase opposition to the signal of the first head. In the
third pass the signal of the fifth head is in phase opposition to the signal of the first head and
in the fourth pass the signal of the fifth head is in phase with the:signal of the first head.

15 ‘This makes it possible to preclude that the servosystem, for example after being subjected to
an external mechanical shock, locks to another pass, where the apparatus continues writing.

An embodiment of the medium in accordance with the invention is
characterized in that the first signal and the second signal each contain the same fundamental
and the first signal and the second signal are in phase opposition to one another. By means of

20 these measures it is achieved that the signal read by a head is zero if it is centered with
respect to a boundary line between two servotracks. This is advantageous because, as a result
of this, differences in sensitivity between the heads have substantially no influence on the
generation of the position signal and because a measurement signal which varies about zero
makes it possible to implement a servosystem which is accurate and highly insensitive to

25 offsets in the control unit.

_ The invention is particularly advantageous if the medium is a tape-like
medium wound on a reel hub and accommodated in a housing of a cassette. With such a
cassette the position of the medium relative to an apparatus with which the cassette
cooperates is generally inaccurate because a tape-like medium is slack and this position is

30 also determined by the housing of the cassette. In addition, the dimensions of a tape-like
medium in the transverse direction can vary owing to expansion or contraction as a result of
the absorption of moisture or release of moisture by the medium. The measures in
accordance with the invention yet ensure an accurate position of the magnetic head unit with

respect to the medium, as a result of which high-density information storage is possible on



I n an even nunber of passes. For exanple, if NI = 1 this can be effected in
two passes. The 10 track pattern can be repeated several tinmes in the
transverse direction of the nedium as a result of which the magnetic head
unit can inscribe a following track pattern with information after a

di spl acemeYOP32%He transverse direction, In a preferred I HEMN N1 = 7,
three of such track patterns are juxt apoéed In the transverse direction and

are spaced b servotrack of 2. W. width, and a b of the.fir.s pe
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second, the third etc. Thermagphtic weitechegt tahd thecatrangement pin aceordappe withitegh t o

the signal of.the fj I's makes it possible to preclude that the
servosyst@ﬁfnqo rmgfgﬁﬁﬁ%?ggrﬂ%ei ng subjected to an external nechani cal
shock, | ocks tihe stnetirecomprises avgroueof dtdeasppeo bands of afirstriyps; which aneg. 25
An enmhadi nent of tg‘i rregi u‘ri’n %n accgrdance with the invention is

char adler i zed SFRAT#tRd by R Pand of 2, 55°QRAYPE, For example, if NL = 3 it is
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or N2= 1, 3, Setc. and W2=2k. W1,

“where k= 1, 2 etc..

20 The invention will be now be described in more detail, by way of
example, with reference to the drawings, in which
Figure 1 shows diagrammatically the system in accordance with the
invention,
Figure 2 shows a write head, a magnetic head unit, an actuator and a
25 first embodiment of the medium in accordance with the invention,
Figure 3 shows two servosignals and their phase relationship to one
another, '
'Figure 4 shows diagrammatically a second embodiment of the medium in
accordance with the invention,
30 ' Figure 5 shows diagrammatically a third embodiment of the medium in
accordance with the invention,
| Figure 6 shows diagrammatically a part of a fourth embodiment of the
medium in accordance with the invention and a part of a write head for writing the

servotracks, and



pattern can be inscribed with 32 information tracks in four passes by neans
of .an apparatus conprising eight heads di sposed at a center-to-center

di stance of 4WL and havi ng a recordi ng WO 98/ 26410
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heads coninvertione to the 5 generation of the position signal a high degree
of robustness is achieved. This enables a satisfactory tracking to be
obtained even if a part of the servotracks is unreadable. Two heads are
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basis of the servosignals read by the heads. Thus, in the first pass the
si gnal of hasthees prayjded wefiya patiarm op pereetracks in Which seryasignals areistored insthe fiera and
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f or exanpl@®withtrespedtato e magneticthest tmit 200irex 1onghadinalritleatdioncabloaf @k, | ?Ckﬁ to
' iting. An enbod] t t he
Tedi um | heREr e FRaT D, ADE AlRacRies 100 Pher Comprisds an actiator 40, Tor moving

the magnetic head unit 20 transversely to the servotracks, and a servocircuit 50, arranged

‘between the magnetic head unit 20 and ‘the actuator 40. The apparatus 100 comprises control
15 means, in the present case a microcomputer 70, for controlling the actuator 40 and the
magnetic head unit 20.

Figure 2 shows diagrammatically a magnetizable medium in the form of
the magnetic tape 10, a write head 60, the magnetic head unit 20 and the actuator 40, The
magnetic tape 10 has been provided with a pattern of servotracks ST1-ST5 which extend in a

20 longitudinal direction x and which adjoin one another in a transverse direction y which is
perpendicular to the longitudinal x. The servotracks ST1, ST2 and ST5 are of a first type
containing a servosignal Sa and the servotracks ST2 and ST4 are of a second type containing
a servosignal Sb. The servosignals Sa and Sb each contain a fundamental of the same
frequency but are in phase opposition to one another (see Fig. 3). The servosignals have

25 Dbeen recorded by means of a write head 60 having a comparatively large gap length s. As a
result of this, the servosignals are stored deep into the magnetic tape 10. The magnetic write

~head 60 has a head face 61 and a structure of integrated write units S1-S5, which structure
sterminates in the head face 61, which write units are disposed adjacent one another, extend
substantially in the transverse direction and each have a write gap. The structure comprises a

30 group of two write units S2 and S4 of a first type A, which are separated by a write unit S3
of a second type B. The write units S2 and S4 of the first type A have a first typical width
W1 and the write unit S3 of the second type B has a second typical width W2 = 2-W1. By
means of this write head 60 the track pattern ST1-STS is written onto the magnetic tape 10 in
a single pass. This writing is preferably effected in an apparatus (see Figure 7), specially



characterized in that the first signal and the second signal each contain
‘the sane fundanental and the first signal and the second signal are in
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and there is mechanical contact between
selector 51 for selecting the signals received from heads which are disposed on a boundary

line between two servotracks and a comparator 52 for generating a difference signal Vdif
“from the selected signals. The selector 51 is controlled by the microcomputer 70 shown in
15 Fig. 1. The servocircuit 50 further comprises a multiplier 53 for generating -a position signal
Vp for driving the actuator 40, which position signal is obtained by multiplying the
difference signal Vdif and a reference signal Vref obtained from the head which is disposed
on one of the servotracks. The actuator 40 is driven until the position signal Vp is
substantially equal to zero. Depending on the pass, the reference signal Vref and the
20 difference signal Vdif are formed as follows by means of the selector 51:

" pass Vref vdif '
,L] V2 V1-v3
L

V3 V2-v1

25 - The center-to-center-distance p between the magnetic write heads H1, H2
and H3 is equal to twice the typical width W1 of the servotracks ST2 and ST4. As a result,
“two passes are needed to provide the magnetic tape wholly with information tracks D1-D6.
In the first pass the magnetic head unit 20 writes the information tracks D1, D3 and D5, thé
magnetic tape 10 being moved in the direction x relative to the magnetic head unit 20. In a

30 second pass the same magnetic head unit, now referenced 20°, writes the information tracks -
D2, D4 and D6 at another position in the transverse direction y, the magnetic tape 10 being



medi um and the magnetic head unit, which may give rise to scratches. As a
result of dust, dirt or scratches a part of the servosignals may be

di sturbed or conpletely unreadable at 5 sone |ocations. The neasures in
accordance with the invention mtigate the effect of dust, dirt and

scrat ches oV #&6410,ci ng. The magnetic wijte head and the ZFCEARYOMEAt in
accordance with the invention are _charactéri zed in that - the structure

S e ByVerHon o BaRn S By ARk e 5k B ol B
adj oi n a Wtieb@vitPPasids thé Biagneticdsse I1EHBesUnied s inRiabpswtioal t he second type,
- the bands of the first tyﬁe have N1 wite gaps having a first typical
width W and - the badnepred shaws diagmmmatically a secong epbpdimegtofthe medfin ip

second typhEadapbetivith e inbention. The Waksdbic GaPEP1 1095 Webd \plied with.a fatirCef and
W=(k+1/2) WL or . . N2=1, 73, 5%etc. and W=2k. W, where k=1, 2
etc.. 2@ servotracks which extend ima longiudmplodiregtion xHEhe, nop-ghaderbspryqtrscks ¢ontavbac

detail, by Moy shileliNefvd Lo ' ' ' lQaIT €
1 shows di agr an@r‘fg]t ?%gﬁjgﬁtsﬂxeuegyst e%?‘lﬁﬁ%g@tggf%ance% t ll;l't ees':eﬁv\?e Hﬂgggaﬂd‘
Fi gure 2 sBbwachacontain @ ferslathental ofothn same frieguedcy) bustt are am pbase wapaesitionrtd one 25

(et Sroog g b5, T bl B O el ) b DHET el 0 © 2
shown, as described with reference to Figure 2. The magnetic tape 110 is adapted to
10 cooperate with an apparatus comprising a magnetic head unit 120 having eight heads H11-

H18. The center-to-center distance p between the magnetic write heads H11-H18 is equal to
eight times the typical width W1. As a result, eigilt passes are needed to provide the whole
magnetic tape 110 with information tracks in a manner comparable to that described with
reference to Fig.-2. After these eight passes the magnetic tape 110 has again reached its

15 “initial position. Depending on-the pass, the reference signal Vref and-the difference signal
Vdif are formed as follows by the selector 51:

| pass Vref Vdif =-_“
1 H11+H12 HI13-H14+H15-H16-+H17-H18
2 H11-H12 -H13+H14-H15+H16-H17+HI18
20 3 H11-H13 H12-H14+H15-H16-+H17-H18
4 H11-H14 -H12+H13-H15+H16-H17+H18
5 H11-H1S H12-H13+HI14-H16-+H17-H18
6 H11-H16 -H12+H13-H14+H15-H17+H18
7 H11-H17 H12-H13+H14-H15+H16-H18
25 | 8 H11-H18 -H12+H13-H14+H15-H16+H17

Figure 5 shows diagrammatically a third embodiment of the medium in
accordance with the invention. The magnetic tape 210 has been provided with a pattern of
servotracks ST21-ST30 which extend in a longitudinal direction x. The odd-numbered

30 servotracks contain a servosignal Sa and the even-numbered servotracks contain a servosignal



Figure 4 shows diagrammatically a second enbodi ment of the mediumin

accordance with the invention, 30 Figure 5 shows

di agrammat i caI |y a third enbodi ment of the mediumin accordance with the

i nventi on, %ure shows diagranmatically a part of a fourth enbodi nent of
the nediumiW

B2 Yance with the inventi ‘8 and a part of aPGFTBYEOEad for
writing the servotracks, and WO 98/ 264:
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servocircu u-ésulipfoualpasagm& needed to provide the whole magnetic tape 210 with information

10 tracks in a manner comparable to that described with reference to Fig. 2. After these four
passes the magnetic tape 110 has resumed its initial position.

. Figure 6 shows diagrammatically a part of a fourth embodiment of the
medium in accordance with the invention and a part of a write head for writing the
servotracks. By means of-the write head 360 the magnetic tape 310 has been provided with a

15 pattern of servotracks ST101-ST127 - which extend in a longitudinal direction x. The odd-
numbered servotracks contain a servosignal Sa and the even-numbered servotracks contain a
servosignal Sb. The servosignals Sa and Sb each contain a fundamental of the same .
frequency but are in phase opposition to one another (see Fig. 3). The servotracks ST103-
ST113 and ST116- ST126 have a typical width W1 and form a group of two bands separated

20 by a band with the servotracks ST114 and ST115 having. a typical width of W2 = 1.5-W1.
The magnetic tape 310 is adapted to cooperate with an apparatus comprising magnetic write
heads H31- H38. The center-to-center distance p between the magnetic write heads H31-H38
is equal to four times the typical width W1. As a result, four passes are needed to provide
the track pattern ST101-ST127 wholly with information tracks DT1-DT32 in 2 manner

25 comparable to that described with reference to Fig. 2. After these four passes the magnetic
tape 310 has resumed its initial position. Depending on the pass, the reference signal Vref

-and the difference signal Vdif are formed as follows by the selector 51:

pass Vref Vdif
1 H31+H32 (H33+H34+H35)-(H36+H37+H38)
30 2 H31-H32 (H33+H34+H35)-(H36+H37+H38)

3 H31-H35 (H32-+H33+H34)-(H36+H37+H38)




~between the magnetic head unit 20 and the actuator 40. The apparatus 100
.conprises control 15 neans, in the present case a m croconputer 70, for
.controlling the actuator 40 and the magnetic head unit 20. Figure 2 shows
di agrammati cal | a nagnetlzable medi umln the formof the netic tape 10,
a wite heal $e nagnetic head unit and the actuat chﬂgm

magnetic tape 10 has been pI’OVI ded vmth é pattern of servotracks STl ST5
whi ch exte ongi tud e anot her
in a trangvegrse d| |(H3@¢mgqqiﬁgu(336.t.g3vlp.g3|gpngl di nal x.
The servotjracks_ ST|l ST2 and ST5 @are of

servosi gha a and the servotracks ST2 and ST4 are of a second type

cont ai ni'ng a servosi gna The serv nal.s ont a
fundanmental of the sanei:ﬁ“?qzléﬁé’ffﬁh?oéordgm fﬁg%ra%s%ragxft‘%cgq{ﬁ t%‘hﬂ

anot heL (gﬁaenﬁ'ﬁ@. TR amiﬂgemsx&rm&:omk?s dspace i abamnl ars]anng dedsseye malamm ]gf a
write head 60 ha a copnpara ar ga ength s. . As a result o
thise the caspunll RSP Bebhatoldam: Lapn iy Restrl e 10 s g ol torne
magnet i C Viriah rﬁ@@do@%ﬂﬂi—ei cambﬁaéa al WAR HRedd 80dnd a HidtorC430 for lovir}! e hikghslic

wite units S1-S5, which structure termnates in the head face 61, ich

write unittapeat®algng gieswrtehead 6Q 50 that theapn Hhran ks xcanpeds The PHMECQICPSIIQ% t he
transver S%@ér%mxgﬂe@musﬁaecgagﬁ éﬁgj’ﬁf {x&g fhe WHE Hehd Uﬁtaw]ﬁlecrﬁﬂigf y5Es a

30 group o te units Irst type A I ch
separ at ed With ghisvairazgement a Sigoétictape thean beprovided With serviotteacksas expbiinednd S4

of theyfir flrst typical wwdth WL and the wite unit S3 of

t he se!ﬁé) ﬁ%‘@xﬁé@‘%‘@ t@‘?‘gurgcbnd typical width W2 = 2. W.. By neans of this

wite head 60 the tr ack;tﬁatdmmt&i'ﬁhanfE invention istreon liatited té the emtepdizhénts t ape

(12 e;nF?gﬁlrcﬁ,%ﬂsecP ?}'ga a;rigugvcr)t'her ergl:uod's mgntse ;r%rﬁ%gilﬁ/leﬁxzhet }:%goﬂerl)fatﬁe %Bgnat{o%E ilts
is possible, for example, to use a magnetic disc instead of a. magnetic tape. Besides, the

servosignals Sa and Sb can be signals -of different frequency, the servocircuit generating a
15 position signal for controlling the actuator in dependence on the amplitude of the servosignals
Sa and Sb as read by a number of heads.
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8 designed for this purpose, Wnenuu'ﬂ mm e is manufactured or when
‘the magnetic tape 10 is | oaded in il Iuml. The magnetic head unit
20 forns part of the apparatus 100 as shown i i Ffgure 1 and conprises three
magnetic w iYQ94s H1, H2 and H3 capabl g of reading and Q’CTﬂFn?"l’qlﬁﬁ

si mul taneously. The apparatus 100 as show? i n Fi gure 1 is adapted to wite
[ nfornatiogéi[%al s in information tracks D1-D6. For positioning the
magnetic h 't 20 during witing and/or reading of the information
tracks Dl -D6 the apparatus 100 conprises an actuator 40 and a servocircuit
50. The servocircuit 50 is arranged between the head 21 and the actuator 40
and is adapted to position the magnetic head unit 20 with respect to the 10
track pattern ST1-ST5 in response to the servosignals V1, V2 and V3 read
fromthe servotracks by the heads Hl, H2 and H3, respectively. The
servocircuit 50 conprises a selector 51 for selecting the signals received

from headsywhi ch are di 9%@&1“ | :racks
and a corrpé'r'at or 52 for ?‘ge er a?‘?n‘%“%ﬁié&?%?&ebrbék@%@gﬁﬁ%ﬁ’?%ﬁ@?ﬁ?

Sﬁ| ect ed iggmg_hsnzabken@bmeﬂ(bmrmd@‘:mbatmkI[’ek!brbybomps§lng crocorrp;J_telr_ 70 -
shown in a.. 1. r er . rd Ses_a ier
for generaiing bgnﬁég?rtq;kg?@g%ggﬁé%@dﬁ%%%ﬁg aéf;glasﬁ%nral %5’ i ch

po;si tion sL_gnalblu'ris/d@e]l:.’rlvenra’ekﬁi'b : Obﬁ s;mohﬂity&y(ﬁt x 'E‘g) tdimd 'pih%‘h_eemn_deignhggmb, Vdi f an a
ref erenge sjgna ef obtai.n r.o e, head. . which is Spes on pne. .o

e Sor Sot Phith Jervelradis ke Sibsastily t's tabeitouival cirseion (8 BT Bick e Pokagn, o
subst ant i ajn ¥ uefkverse Idiredtidi gRudt 09 t6'thd loAgiR@Sal dirbtioh SAIRITRAES cOMPHH
Vref and the 20 di fs?er encg(?seir%érﬂlal Vdif are fo%rred as rfoIOI ows b ?ngang ofs

the sel ect dseryatrackafdhe first gypeffollowed by a sarvotrack of\fhe second typeyjangaan apparatus
100 comprising
- - a ‘magnetic head -unit (20):comprising a plurality of heads (H1, H2, H3) at different
10 . positions-in the transverse direction (y),

>

- means (30) for moving the medium relative to the magnetic head vnit in the
longitudinal direction (x),
- an actuator (40) for moving the magnetic head unit relative to the medium in the
transverse direction (y), and
15 - a control unit (50) for controlling the actuator, which control unit is adapted to
generate a position signal (Vp) based on the difference between the signals (V1, V2)
of two heads (H1, H3),
characterized in that
the track pattern comprises a group of at least two bands of a first type (I) separated by a
20 band of a second type (II), which bands of the first type adjoin a servotrack (ST1, ST5) at
their sides remote from the band of the second type,
- the bands of the first type comprising N1:servotracks (ST2, ST4) having a first typical
width W1,
- the bands of the second type comprising N2 servotracks (STS) having a second typical

25 width W2, which complies with
N2= 2,4, 6etc. and W2=(k+44)WI
or  N2=1,3,5etc. and W2=2k.W1,

where k= 1, 2 etc.,



2 V3 V2-V1 25 ~ The center-to-center distance
p between the magnetic wite headj ﬂ lﬂ"mlug equal to twi ce the
typical width WL of the servotrac a result, two passes
"are needed to grow de the magnetic tape wholly® with i nformation tracks
D1-D6. In t & pass the magnetic heﬁg unit 20 wites ®EEBHOGIati on
tracks D1, D3 and D5, the nagnetic tape being noved in the direction x
relative to ad uni Q. Ln 0. secaond.

eonet o e ARG Btk hefen bt e ot RS B R R, oo
D4 and D6 mtwapeh&ern po3,i4,i6n..iéc.t he transverse direction y, the magnetlc
tape 10 bej ng WO 98/ 26410

PCT/ 1 B97/ 04512 9 noved PrSYate for reqoring ppsies repradycipg infarmation; as,clgimediin j e
to the magoRminm q, bRAscteHEel i that tHef rhétﬁuzhfu‘ﬁﬁ lePhdsaa'ﬁ%t érideserREragk (grinape 10
has resunmed its initial position. ure 4 shows diagranmatically a second
embodi n&ntSHI01) hevipgaiwi |Qfa&},eé§frfﬁé¥ e With the invention. The nmagnetic

tape 110 hgs been provi degladelifable RRELAN (10Phrovide® Wifhld @4ckSpatiBinClonfprisigd i N

a longi tudi i'nal direction x. The non-shaded servotracks contalin a

servosi gnal Sabume semeoteapksdefia 5&%@@(&&,93%@&%% & rsy gignalr8n), 8nd  The

are in phase olpaet eraREof B e (AR £ echlf SRATISH] TS Tave

been r ecorwlkidh servoteacks exténdi subistahallyeia ch, longitudiriabdinectios (xjemdrwhietd tragkt pattern,

Wt a0 o e et e bl 07 B e JoneithoPAnBisShon, Al ovaRes

H11 H18. Tbsembnrofmmmypé fellowedbgyer serivtiadie of thelecoidapsd,i ¢ Wi te heads

H11-H18 is equal to,
characterized in that the track pattern comprises a group of at least two bands of a first type

(D) separated by a band of a second type (II), which bands of the first type adjoin a
servotrack (ST1, STS) at their sides remote from. the band of the second type,
15 -  which bands of the first type:.comprising N1 servotracks (ST2, ST4) having a first
typical width W1,
- the bands of the second type comprising N2 servotracks (ST3) having a second typical
width W2, which complies with
N2= 2,4, 6etc. and W2=(k-+%)WI

20 or N2=1, 3, Setc. and W2=2k. W1,
where k= 1, 2 etc. '
4. A magnetizable medium (10) as claimed in Claim 3, characterized in that
N2 = 1 and k=1. _
5. A magnetizable medium (110) as claimed in Claim 4, characterized in

25 that N1 = 7 and three of such track patterns are juxtaposed in the transverse direction (y)
and are separated by a servotrack of 2-W1 width, and a band of the first type (ST13-ST19)
adjoins a servotrack (ST12) having a width of 1.5+-W1 and-adjoining a servotrack (ST11)
having a width of at least 9+ W1. _

6. A magnetizable medium (210) as claimed in Claim 3, characterized in

30 that N2 =2andk = 1.
7. A magnetizable medium (310) as claimed in Claim 6, characterized in

that N1 = 11 and a band of the first type (ST103-ST113) adjoins a servotrack (ST102)
having a width of 1.5- W1 and adjoining a servotrack (ST101) having a width of at least
5-Wl1.



eight tinmes the typical w dth: \/\1 result ei ght passes are needed to
provi de the whol e magnetic tap Jﬂmum:lu" mm tion tracks in a manner
~conparable to that described. w ig. 2. After these eight
passes the ma netlc tape 110 has aga| n reached its 15 initial position.

Dependi ng ass the reference signal Vref and the AGHEYMMIE signal
Vdif are forned as foI | ows by the sel ect r 51. pass Vr ef Vdi f
1 | 1+H12 H13- H +H15: H

T H13+H14- $115+H1 6- H17+HfgM3gnctizable m 8@, HQ,'%% 310) as clmm&lm any one ofthe

H12- Hl4+|‘i3&cdd1¢fg*ﬂ(hﬁn§‘ﬂ&o 4 characterizeli |1n Hﬁﬂthe first signatH{Shy i tHedl secdnliGsignhl (9638 5
H11- H15 12 13 +Hl4 HI 6+ 17 H 8 X 1- H16, . )

. - HL2+H13- f4fh cpatainthe 5ame damental angy the ﬁﬂ*& signal a“dr‘&ezsqq&%m%l Agesipph8se18 25
8 5ppositdS to one another H12+H13- HL4+H15- HI6+H17 Fi gure 5 shows

di agranmatically a third enbodi nent of the nediumin accordance with the

i nvent fon?- The magnet i & casrtteX1D) hnyingirohousisg ovhielbacopmmedateyal least Ao reel
Ser vot r acfg, (Slggi 3yomtd wiiinC{ 't ‘géﬁlﬁ@%akﬁbtﬁa&@ ﬂ%fu‘xﬂj Ihaéjb ﬁ dutl, Whicii e

odd- nunber ed servotracks ctontain a servosig a an e even- nunbered
ser vot r acigdipwris aimediumas elpitherhin any ong®f 9igy mqqldng Claims 3 to 8.
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of the samn€ frequency bu
longitudinal direction (x) in which a magnetizable medium (10) is movable relative to the

10 magnetic write head, and a transverse direction (y) oriented transversely to the longitudinal
direction (x), and further comprising a structure of integrated write units (S1-S5), which
structure terminates in the head face, which write units are disposed adjacent one another in
the transverse direction (y), extend substantially in the transverse direction and each have a
write gap, characterized in that

15 - ‘the-structure comprises a group of at least two bands of a first type (A), which.are

separated by a band of a second type (B),
- . the bands of the first type adjoin a write gap (S1, S5) at their sides remote from the
band of the second type,
- the bands of the first type have N1 write gaps having a first typical width W1 and
20 - the band of the second type has N2 write gaps having a second typical width W2,
which complies with
N2= 2, 4, 6 etc. and W2=(k+%)WI
or N2=1, 3, 5etc. and W2=2k. W1,
where k= 1, 2 etc..
11. An arrangement comprising a magnetic write head (60) and means (30)
for scanning a magnetizable medium (10) with the head, the write head (60) comj)rising a
head face (61) with a longitudinal direction (x) in ‘which the magnetizable medium (10) is
movable relative to the write head, and a transverse: direction (y) oriented transversely to the
longitudinal direction (x), the write head (60) further comprising a structure of integrated
write units (S1-S5), which structure terminates in the head face, which write units are
disposed adjacent one another in the transverse direction (y), extend substantially in the
transverse direction and each have a write gap, characterized in that
- the structure comprises a group of at least two bands of a first type (A), which are

separated by a band of a second type (B),



phase opposition to one another (see Fig. 3). The servosignals have been
recorded by neans of a wite heaﬂ Inﬁmﬂmuulﬂ described with reference
to Figure 2. The servotracks ST2 Il ) ST27, ST28, ST29 have a
typical width WL and form a group*of®two Banfs 5 separated

nd with
the servot "4RRE264H5 and ST26 having a tpepi cal width of V\Z"g%?@l.?lg\l. The
magnetic tape 210 is adapted to cooperat® with an apparatus conprising

magnetic wite heads 1, 2..an 3. .Th t @&y i st

between the. i s op e sk gRE o a ik T, Y 4 BAE IR el AR
the typical wbdhdoMthe séond tysul t, four passes are needed to provide the
whol e magnetic, tape 2 ith infor ion 10 tracks in nanne rabl e
to that d'éscriﬂPfeBgW P%g’fe\é&’étrmga‘fegeiziw e Epsmgﬁﬂﬁééﬁpf%‘r“"%‘ag@gg‘% t he

magnetic fape gylelghndast m@%éﬁi&ﬂ?pbihas' M2twiite gapshdvingna sécogd typical Sidinav2,
diagranmmatically a part of a fourth enbodinent of the mediumin accordance
with the invernhighcampliea Wil ¢+ of a wite head for witing the servotracks.
By means of the wite hgads3G0sidhe AROWEEELRYW1310 has been provided with
a 15 pattern of servotrackd 5T01-ST127 which extend in a |ongitudinal
directionox. The odd- MN2mds 3d5stevand HEs2kIbain a servosignal Sa and the
even-nunbehgrg Ser v?tert@cks contain a servosignal Sb. The servosignals Sa and
Sbh each cBntain a’'fundanental of the same frequency but are in phase
opposition to one another (see Fig. 3). The servotracks ST103- ST113 and
ST1 16- ST126 have a typical wdth WL and form a group of two bands
separated 20 by a band with the servotracks ST114 and ST115 having a
typical width of W = 1.5.WL.. The nmagnetic tape 310 is adapted to cooperate
Wi th an apparatus conprising magnetic wite heads H31- H38. The
center-to-center distance p between the magnetic wite heads H31-H38 is
equal to four tinmes the typical width WL. As a result, four passes are
needed to provide the track pattern ST101-ST127 wholly with information
tracks DT1-DT32 in a manner 25 conparable to that described with reference
to Fig. 2. After these four passes the nagnetic



tape 310 has resuned its initial position. Dependi ng on the pass, the
reference signal Vref and the difference signal Vdif are formed as foll ows

by the sel ector 51: pass Vr ef _ vdif 1 H31+H32
(H33 +H34+H35) - (H36+H37+H38) 30 2 H31- H32

( H33+34+H35WOORREI37+H38) 3 H31- H35 PCT/IB97/01512
(H32+H33+H34) - ( H36+H37+H38) WD 98/ 26410 _

PCT/1B97/ 01512 11 4 H31+H35 LA (H32+H33+H34) - ( H36+H37+H38)
Flgure 7 shows an enbodi nent of the arr S%nent according to the invention.

The arrangenent 400 conprises a space for accommodating a cassette 11. The
5 cassette 11 has two reel heels 12 and 13 on which a nmagnetic tape 10 is
wound. The arrangenent 400 further conprises a wite head 60 and a notor
430 for noving the nagnetic tape 10 along the wite head 60 so that the
tape 10 can be scan1ec. be-—arrangenpot 100t oy Ehe R Sgs control

el ectroni cs 440 for {dr|i WAg f‘tor 430. Wth this
arrangement a magnet}i d t ape tfacks as
explained 10 wth rlef bd| t hat t he
invention is not limt 511;1¥arious ot her
enbodi nents are posgi [ {1 'S possible,
for exanple, to usefa . ‘ t ppe. Besi des,
the servosignal s Sajand S can be sigpn i gt freqpency, the
servocircuit generat|in

o the
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15 position signal for controlling the actuator in dependence on the

anplitude of the servosignals Sa and Sb as read by a nunber of heads. WO
98/26410 PCT/ 1 B97/ 01512 12

* CLAI MS: 1. A system for recording and/or reproducin
i nf or mat i OWO98/6#8¢ i si ng a” magnet i zabl e medi um (10) provi dg‘a”m’f’ﬂsg track
pattern conprising - buried servotracks of a first type (ST2, ST4)

containing a first signal (Sa), and - buri ed servotracks of a second
type (ST3) containing a second signal Zléﬁ) 5 which servotracks extend
substantially in a | gngitudinal directi Xx) and which track pattern, in a
transverse directi orsoperpendi cear (y)ygo the longitudinal direction,
alternately conpri _% ser votLack of ,the first type followdd by a
servotrack of t egand tﬂﬂ)e, and #8-appdtihat¥s 100 conpri sijng - a

magneti ¢ head ] ) Cconpriir sing_a Qi urfa Tty of tegds(H, 2, H3) at
different 10 Lﬁi sitiog&' Ve Y iyans E%ﬁ y), - nmeans
(30) for aniAr_j}f Ené i Urald :i’ dAHE NgL% e’ d| intt.yi.n t he '

| ongi t udi nal recti tD\d‘{ b \\\ g,htrf fl(l g 4-n tﬂ magneti c
head unit relati € BEPR Hy-ensyofa reegi o )] and 15 -
a control unigt (§€] br coh2T 4&{{/%gﬂymgﬁ gon % t is
adapted to generat ¢ SIS YW based on ‘t he dif gerenge between
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of two heads (Hl, H3), characterized in that the track pattern conprises a
group of at least two bands of a first type (1) separated by a 20 band of
a second type (I1), which bands of the first type adjoin a servotrack (ST1,
+ ST5) at their sides renote fromthe band of the second type, - t he bands
of the fir WO®83$810conpri sing N1 servotracks (ST2, ST4) ha\ﬂqﬂn%i”“ﬁl?st '

typical wwdth W, - t he bands of the second type conprising N2
servotracks (ST3) having a second typigy 25 wi dth W2, which
conplies with N2= 2, 4, 6 etc. and W= 4@/ 2) W or N2= 1, 3,
5 etc. and W=2W—where k=71 —2"¢€tT, Wo—9©

PCT/ 1 B97/ 01512 (13 andg the |center-to-center distance p|between the heads
conplies with {4 relationship p= n. W, eren=2 4, 6, ... etc. 2.

A system for recordi ndl@gnd/ or reproducing|information/~w,.clained in daim
1, characterized in ghat tfhe nedium(110; X has at Ieas‘t one servotrack

A

WL. 3.
[ G5Wr i si ng -

(ST11, 5 .ST101) having a jwi dth of __1I east n
magnet i zabl e meﬂkggn/j 10) ¢ iST¢2 Rk
of iy

S R T A AR 1 AR

buried servotra aj+ i ST ) ) B ahning a first signal
(Sa) , and B R T L SA R S e S b e DX .
ST18 E=
ST19




- buried servotracks of a second type (ST3) containing a second signal
(Sb), which servotracks extend substantially in a |ongitudinal direction
(x): and which track pattern, 10 in a transverse direction perpendicul ar

* (y) to the longitudinal direction, alternately conprises a servotrack of
the first tW84681% oned by a servotrack of the second typECTORH% M eri zed
in that the track pattern conprises a group of at |east two bands of a
first type (a) separated by a band ofT%yﬂgcond type (I1), which bands of
the first type adjoin a servotrack (S T5) at their sides renpte from
t he band of the second type, 15 - whi ch bands of the first type
conprising N1 servotracks (ST2, ST4) having a first typical width W, -

t he bands of the second type conprisYng N2 servotracks (ST3) having a
second typical width W2, which conpl#es with N2= 2, 4, 6 etc. and
W=(k+1/2)W 20 or N2F 1, 3, 5 etc. and W2=2k. W, where k=
1, 2 etc. 4. A magneti gwediunl(lo) as clainmed in Caim
3, characterizgqoin that N2 = 1 and k=1. 5. A magneti zabl e
medi um (110) as,clained in aim4, characterized in 25 that N1 = 7 and
t hree of such tzack patterns are juxtaposed in the transverse direction (y)
and are separated by servqtrack of 2. W wi dth, and band of the first
type (ST13-ST19) adjolts b’gﬁﬂvotrack (ST12) having-'% dth of 1.5. Wand

adj oi ning a servot dack(STLI) having a wdih of at legst 9
A magneti zabl e nedi urr55211]0) as cll_aiﬂeu in Caim3, cgéﬂ2ac \é\?’hze in 30
that N2 = 2 and k 3 17~ & A nagnetlzaogf ne iwv1( 10) as
clained in Clmlpfilcﬁaracterize in F‘H 27 23 1 I
Sp Wy STy W )
*__S_a__ r Hp2 I W,
L.H’ oI
. 22 ' ” w2
p—| b iz ST26 )
Sq ! H'9— Sl W
H g W }
4 S r 23 28 1 >I
' U}
Sq Ikst STe M




that N1 = 11 and a band of the first type (ST103-ST113) adjoins a
servotrack (ST102) having a wwdth of 1.5.W. and adj oi ning a servotrack
(ST101) having a width of at |east 5. W. WO 98/ 26410

" PCT/1B97/01512 14 8. A magneti zabl e medium (10; 110; 210;
310) as cl WNBMSHHP any one of the preceding Jains 3 to 7, B8, | zed in
that the first signal (Sa) and the second signal (Sb) each contain the same
fundanmental and the first signal and t5e/6econd signal are in phase
opposition to one another. 5 9. A cassette (11) having a

housi ng whi ch ac_g_cprE R ates at | east—ere-reel hub (12, og{to whi C-B a _
tape- i ke magnet #1a3f}N¢ nedi um (12) |h Y-V WRVV-VT-V2 SRR Y 2YIV2Y W7 =Y [ T2 WS medi um
as claimed in an .cEr off tyae preced S ;"’I”,h’,. o/ om A
magnetic wit adJ|NpO;] 340) pr a head face (61) wgh/h
| ongi t udi nal 2§W|1 lIgh (x) T ahi a"miignet i zabl e nedi By} s fovabl e
relative to the 1P} ag etihc }Nrite ead and a transver se—tffe iﬁ (y)
oriented transvelsdj|Mit ¢ _t he | ongétiudi N 5eeboprsrrandt4ar t her
COITpri Si ng a st rucid b B J 1 I;Z’/A#ZMKMA stifucture
term nat es im,5wtl13 h : 4§ units are disposed V,ace1t one
another in the t¥ardNET (y extend-substantl A1y N the
transverse direct E vvlr e _gap har act e edin t hat (15) -
the structure conprilfy st AT AAreryers ot —7arAA type (A,
whi ch are separ a{nég Ny 'Wlﬁ,(//el* 7 g
E- H33- - /A
360— BN '////7/ P
Ml 7
i\ |
"IN H34 =
Ny - , 7
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- the bands of the first type adjoin a wite gap (S1, S5) at their sides
renote fromthe band of the second type, - the bands of the first type
have N1 wite gaps having a first typical width W and 20 - t he band of
- the second type has N2 wite gaps having a second typical mndth VQ whi ch
conplies WwW;9aREB4102 4 6 etc. and W= (k+)\/\1 or ha i 3, 5
etc. and W=2k. W, mhere k=1, 2 etc. An arrangenent
conprising a magnetic wite head (60) @r means (30) for scanning a

magneti zabl e medi um (10) with the head) e wite head (60) conprising a
head face (61) with a longitudinal direction (x) in which the nmagnetizable
medi um (10) is novable relative to the wite head, and a transverse
direction (y) oriented transversely to the |longitudinal direction (x), the
wite head (60) further conprising a structure of integrated wite units (S
1-S5), which struct ite units are
di sposed adj acent omejafofher in the transverse d|rec()- (y), extend
substantially in th¢ §ransv ction and each wWite gap,
characterized in that P pf at | east two
bands of a first type (A) 3f_§1fecond type
(B), WD 98/ 26410
PCT/ 1 B97/ 01512 15 - t e ban

whi ch are

of th awwwite gap (S1,

1400

p
w 1
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band of the second type, - t heshangds, af fipgt type have NL wrjf
gaps having a first typical w dt% cﬁ}(ﬁ#iﬁf he Dand of the sgcondlpap%
has* N2 wite gaps having a second typical width W2, which conplies WIthaBM
N2=2, 4, 6 etc. and W2=(k+)W or N2= 1, 3, 5 egfRand

W=2k. W, where k= 1, 2 etc.
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(57) Abstract

The invention relates to a system comprising a magnetic tape (310)
formatted by means of a write head (360), and an apparatus comprising a
magnetic head unit (320) which is movable on a transverse direction (y) by
means of an actuator, By means of the write head (360) the magnetic tape
(310) has been provided with a pattern of servotracks ST101-ST127 which
extend in a longitndinal direction (x). The odd-numbered servotracks
contain a first servosignal and the even—numbered servotracks contain a
second servosignal Sb which is phase opposition to the first servosignal.
The servotracks ST103-ST113 and ST116-ST126 have a typical width W1
and form a group of two bands of N1 servotracks which are separated by
a band of N2 servotracks ST114, ST115 having a typical width W2, The
magnetic tape (310) is adapted to cooperate with an apparatus comprising
eight magnetic write heads (H31-H38). The actuator is controlled in
response to the servosignals read by the heads. The center-to-center
distance (p) between the magnetic write heads (H31-H38) is equal to four
times the typical width W1 and, moreover, it holds that: N2 = 2, 4, 6 etc.
and W2=(k+1/2)W1 or N2 = 1, 3, 5 etc. and W2=2k. W1, where k=1, 2
etc,
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