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The present invention relates to a di sk-type storage device which 32/10
i ncludes a rotatable disk serving as a nenory nedi um and which
constitutes one of 5 peripheral units of a conputer. Mre particularly
t he invention is concerned with a disk-type storage device :
equi pped with a display elenent. Wth the phrases "di sk-type storage",
or "di sk nmediumdrive apparatus"”, "disk drive" and the |ike used
herein, it is contem 10 plated to conceptually enconpass a magnetic di sk
drive al so known as the hard disk drive, a magneto-optical’ di sk
drive, an optical disk drive and the |iKke. There prevails an
i ncreasing trend of i npl enenting conmputers in nore and nore snal

size, e.g. 15 froma desk-top conputer to a |lap-top conputer, a

DISK MEDIUM DRIVE APPARATUS EQUIPPED WITH

DISPLAY FUNCTION AND DISPLAY METHOD FOR THE SAME
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net éb&ok 'si ze conput er and hence to a pocket book size conputer. In

acconpanyi ng the trend nenti oned above, the magnetic di sk drives on
the market tend to be nore and nore mniaturized,_ge.q. from3.5-inch
size to 20 2.5-inch size, to 1.8-inch stzk -and thencen"g EET! B

si ze. The optical drive is also attenpted to be EEN 31
smal l er structure as wth the case of the magneti @ A'°k L In fhe
foll owi ng description, the magnetic disk drive, the magneto-optica

disk drive, 25 the optical disk drive and the |like are generally
BACKGROUND OF THE | NVENTI ON The present invention relates to
a di sk-type st orage device which includes a rotatable disk serving

BACKGROUND OF THE INVENTION
The present invention relates tb a disk-type

storage device which includes a rotatable disk serving
as a memory medium and which constitutes one of

5 peripheral units of a computer. More particularly, the
invention is concerned with a disk-type storage device
equipped with a-display element. With the phrases
"disk-type storage", or "disk medium drive apparatus",
"disk drive" and the like used herein, it is contem-

10 plated to conceptually encompass a magnetic disk drive
also known as the hard disk drive, a magneto-optical
disk drive, an optical disk drive and the like.

There prevails an increasing trénd of
implementing computers in more and more small size, e.g.

15 from a desk-top computer to a lap-top computer, a
notebook size computer and hence to a pocketbook size
computer. 1In accompanying the trend mentioned above,
the magnetic disk drives on the market tend to be more
and more miniaturized, e.g. from 3.5-inch size to

20 2.5-inch size, to 1l.8-inch size and thence to 1.3-inch
size. The optical disk drive is also attempted to be
implemented in a smaller structure as with the case of
the magnetic disk drive. In the following description,
.the magnetic disk drive, the magneto-optical disk drive,

25 the optical disk dfive and the like are generally
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as a frenbry medi um and whi ch constitutes one of 5 peripheral units of a

conputer. Mre particularly, the I nvention is concerned with a
di sk-type storage devi ce eqU|pped with a display element. Wth the
phrases "di sk-type storage", or "di sk2medi umdrive apparatus

"di sk drive" and the |ike used herein , 1t is contem

gonﬁegtually ehebapned §°n§§n§bﬁcd&P§ktUPPv§t°ragea9§81ﬁﬁo%ﬁ 5&”?&3 R&r d
i sk drive, a net o- opt i, cal di sk drive, an optical disk drive and

the |ike. thd"disk T#NEre prevails an increasing trend of

I npl ementi ng conputers |§Ba¥§§ %%%pg?;ﬁlﬁngturizé%Egﬁogﬁ tha dlikgm a

desk-top conputer to a | Size conputer and

hence to a pocketbagk hite nas BAER!UBVe1bBeACAOTRABYABISLRGDE GGk

nment.i oned above€] gnetic es on mar ket d to be

nor e o 1ad_§dl nC?}_@enhﬂh.éhUE_gzﬁﬁag%ea th' e@ ﬁoﬁn‘t@ﬁh J.%' éembﬁlorgo cazds- i nch

si ze, size and thenc 3-inch size. The optical disk
drive is also a&beﬁahadwhgchels thubReeeRiead toag thel kardstypet diskas

with the case of t he magnetic disk drive. In the follow ng

description, drivehe tegeernind thediremovable moynttingopeichanidmsland ive,
packaging techniques for the card-type disk drive,
reference may be made to, for example, U.S. Patent

10 No. 5,062,016 filed May 5, 1986, JP-A-5-181565 and JP-A-
4-356785.

Further, as the typical standards for
standardizing the card-type disk drives inclusive of
electrical connection (interfaces), there may be

15 mentioned standardized specifications or standards for
computer-dedicated IC memory cards established through
cooperation of the JEIDA (Japan Electronic Industry
Development Association) and the PCMCIA (Personal
Computer Memory Card International Association).

20 Initially, in establishing fhe standards mentioned
above, side the disk drive is put aside from the
consideration. At preSent, however, the standards are
so expanded as to cover the disk drive and the like in
accompanying the increasing trend to miniaturization of

25 the disk drive.

On the other hand, as the transportable data
storage media for storing documents, programs and the

like and used in information processing systems, there



25 t'hé optical disk drive and the Iike are generally

-2- referred to as the disk-type storage device or sinply as t he
di sk drive. On the way to mniaturization of the disk
drives, there has been devel oped a renmovabl®-type disk 5 drive which is
adapted to be nounted in a nenory card . slot and which is thus referred
to as the cardmahgenegally bementiangd &loppy thiskenmagetonrpkieat
mechani sm and . ackagi nq techniques for. the card-type disk drive,
reference may BH-Sktre X ,owqﬂ?leeéﬁdﬁ%,aqg{ dheokikf. Fheye aredOmwie filed

May 5, 1986, JP-A-5-181565 d Furt her,

as the typical T ﬁvcﬁaj'nlab‘]l% :ft]aﬂ% cﬁllﬁ%gfg?%?e?‘ c%?’d“f}ypsel%‘? s"@?ﬁ‘? ves
e oo ot and S B SR, (U YR b I, M 25
5 0.64 MB (megabytes), 0.75 MB, 1.2 MB, 1.44 MB, 2.8 MB
and 20 MB. By contrast, the magneto-optical disks on
the market have larQe storage capacities of 125 MB,
256 MB and 512 MB. The removable disk is a sort of
magnetic disk which is so implemented as to be removable
10 from the disk drive. The capacities of the removable
disks are generally of 40 MB, 80 MB, 120 MB; 250 MB and
500 MB.
Since the transportable data storage media
such the magneto-optical disk and the removable disk
15 drive have_the storage capacities far greater than that
of the floppy diék and allow the data stored therein to
" be accessed with a high speed, the amount of information
(number of records) such as documents, programs, images,
pictures, etc. stored in the transpdrtable data storage
20 media except for the floppy disk is apt to increase.
Under the circumstances, it is desirable to provide such
facility which allows the operator to recognize easily
or conveniently the contents of information stored in
the transportable data storage media of large storage
25 capacities.
In conjunction with the transportable data
storage devices as well as the data storing disk media,

there have also been developed techniques or facilities



cenﬁuferfdedicated | C menory cards established through cooperation of
the JEI DA (Japan El ectronic Industry Devel opnent. Associ ati on) and the
PCMCI A (Per sonal Comput er Menory Card International Association). 20
Initially, in establishing the standards -mént oned above, side the
disk drive is gyt aside fromthe consi deration. At present, however,

the standards &O¥ storing %m gsqn?ml%é:%té@ HETRCEARY the | i ke

in acconpanyi ng the increasi t.r.end n1 |atur|zat| 25 t he
di sk drive. 1ht ﬁ%atlon q349a %%ﬁi&l §§Eﬁ % data .
storage medi b S AR g OY %1%@(1 té*%uch eddelipihpiied 10

I nformati on processing s

- 3- may g@Re! a's%ﬁ%n;%l @pk%%lu?%@o&nd TP - REAY O
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di sks, rennvable sks a re are com dér0|gﬁ3
avai | abl e f§ oppy 1@i0Sk FrQfa-3-2112897 ,S 2 AMAOTB 85, JIRINURGBLARACI ties

differ over a wi de range, e.g. ca.
JP-A-6~-43970, JP-A-6-119752, JP-A-62-137786 and JP-A-63-
266680. '

However, the transportable data storage media

disclosed in the publications enumerated above are

10 directed to the floppy disks, optical disk cartridges
and the magnetic disk cartridges which are not imparted
with any drive function such as implemented by a disk
rotating unit, a data write/read head, a head posi-
tioning unit, a.data write/read circuit and an

15 input/output unit for the data to be written or read
out.

Under the circumstances, the transportable
data storage media have to be additionally provided with
an input/output unit dedicated to the data to be

20 displayed in 6rder to realize the facility for storing
the data corresponding to the directory information
and/or the display function. As a consequence of this,
the transportable data storage media become very
expensive, which is, of course, undesirable from the

25 economical viewpoint.

Parenthetically, the technique disclosed in
JP-A-6-119752 is directed to the floppy disks and the

like. Although it is mentioned that the teachings as



5,0.64 MB (negabytes), 0.75 MB, 1.2 MB, 1.44 MB, 2.8 MB and 20 MB. By
contrast, the nmagneto-optical disks on t he market have | arge storage
capacities of 125 M, 256 MB and 512 MB. The renovable disk is a sort
of magnetic disk which is so inplenent®d-as to be renovable 10 from
the disk drive.  The capacities of the renopvable di sks are generally
of 40 MB, 80 nBlisolesed imothe abeve pubLigation can be appliedctecthene
transportabl e data stprage nmedia such, t he _nmpgnet o- optj cal disk_and the
removabl e disk:mQSPeEH?vglﬁﬁvgr%ﬁ% &?%F§g€1%5¢%£+??bsa¥ r the e9PEICRhan t hat
of the floppy disk and. allow the data stored thereip t be accessed
with a high spé%h%ktéé}%ﬁbu ed?u?ihﬁﬁﬁb??dﬂelgher(ﬁ%ﬁ%@?sd?ofeﬁggggféguch
as documents, r ' S ' e t [ e
transportabl e ﬁ%@g s%or%%g gof°$ﬁ§ﬁ%F%§%e té?%$ %%%§§€%%%§'g?é€ Fg %% to
increase. 5 4Py O8I CATBIENE ohtéS desirable to provide such
facility which allows the operator to tecogni ze easily or conveniently

the contents of infornatiegreherféré) from the GtEEEPPrdpPEerénta storage
medi a of | arge storage

viewpoint, i.e., from the standpoint of maintenance of
the disk drive, it is desirable or necessary to allow
the operator (operator in charge of maintenance) to know
10 the information of the disk drives which were put into
use, by connecting them to an hierarchically high rank

information processing system.

SUMMARY OF THE INVENTION
In the light of the state of the art described
15 above, it is an object 6f the present invention to
provide a novel and improved disk drive (i.e., disk
medium drive apparatus) which allows the operator to
display and confirm the contents of recorded data of a
disk medium of a large capacity, information concerning
20 the history of usage thereof and/or operators’ memoranda
in a convenient manner without aid of an external infor-
mation processing system of a higher rank (hereinafter
referred to as the hierarchically higher rank system) to
which the disk drive is to be connected while evading
25 the necessity of providing additionally an input/output
unit dedicated.for inputting/outputting the data which

are inherently destined for display.



25. ‘tapacities. In conjunction with the transportable data

storage devices as well as the data storing disk nedia, t here have
al so been devel oped techniques or facilities

-4- for storing the data correspondi rgbte the directory

information and/or facility for displaying the data ment i oned above.

Typi cal exanpl es of such ARGkBBErehgeet of thgt presenkgédn¥eBtdPBCcissse in
JP- A-62-57167, JP—f;3- 5 46130, P—A—3-212§77 JP- A 4- 6685,

JP- A-4- 254976, Tealizp thg digphay;punckiengof,thepdisk driyesyithqa

JP- A- 63- the transportabl e data

storage nedi a Zééﬁgg?gﬁ}gséaw?ﬁ Pﬁgeﬁ:g%ﬁ§§@P5ﬁgéenunerated above are 10
directed to the floppy d|§5§,aﬁg&ggggagﬁégtc§ﬁt%hg%§§8?998 ?ngp?ioﬁagget'c

di sk cartridges which are not 1np unction such as

1 erent e Y gothak sz the! ALkBIaYoncti Rl B EbLEREAUnEREY, 2 heat
protecting the ordinary operation (or throughput) of the
disk drive against degradation.

In view of the above and other objects which
will become more apparent as the description proceeds,
10 there is provided adcording to an aspect of the present
invention a disk medium drive apparatus which is com-
prised of a semiconductor memory for storing a part or
all of data recorded in a predetermined data recording
area on a relevant disk medium, a functional module for
15 updating the data stored in the semiconductor memory in
linkage with the updating (renewal) of the data on the
disk medium, a display element for displaying the data
of the semiconductor memory, a control switch for
controlling start of display of the data, move of a data
20 displaying area and ending of the display, and a display
power source for accommodating the data display
function.
With the arrangement described above, there
arises no necessity of additionally providing an
25 input/output unit dedicated for inputting/outputting the
data to be displayed. Besides, the information as
stored can be displayed by.the disk drive by itself

without need for connection of the disk drive to a



tioning unit, a data wite/read circuit and an 15 I nput/out put unit for

the data to be witten or read out . Under the

ci rcunst ances, the transportable data storage nedia have to be
additionally provided with an input/eu¥fpdt unit dedicated to the data
to be 20 displayed in order to realize the facility for storing t he

dat a correspondti@raschieallychighori ranknaysteam, whighdisy eheCansEray
function. As a q@nsequence ogrthis transportabl e data séorage

. the S
medi a becone veRdvantageous Erom the; vheypoint maintenans@esi FuEEBerrom t he
25 econom cal vi ewpoi nt. ent heti cal t he techni

di'sol osed 1n W8P dace the Aeta prorediihotincorrabbyrarard HRROtR:
ke A UHOUOn dhoh Sol™0hl B8 Thnk e BROLRO5c8Sepnetantyy, ppantes
5 together with a part or all of the data recorded in the
predetermined data recording area on the disk medium,
the display of the data or'other manipulation thereof
can be realized solely by reading the data from the
predetermined memory area of the semiconductor memory,

10 which in turn means that the display of the data or
other manipulation thereof can be realized with a power
source of a relatively small capacity.

In a preferred mode for carrying out the
invention, a connector conforming to the PCMCIA or other

15 standards may be provided for the disk drive of the
structure described above. In that case, the disk drive
transported in the removed state is imparted with the
display function, which is, of course, convenient for
the operator.

20 In a disk drive of the structure described
above, the data recorded in the predetermined data
recording area on the disk medium may preferably include
information concerning the contents of the data recorded
on the disk medium, history of records of the disk or

25 memoranda of the operator. 1In that case, history of the
file managements.performed in the past for a large
amount of recorded data on the disk medium is made

available, whereby useless or wasteful work such as



magrfet¥i ¢ “di sk drive (hard disk.drive) and the optical di sk drive, the
publication neither teaches nor suggests any techniques for realizing
such approaches, not to say 5 of any technical devel opnents.

Furthernore, fromthe utterly different = 8 wiewpoint, i.e., fromthe

st andpoi nt of nai ntenahce_ of the disk drive, it is_desirable or
necessary to al§ef¥ch of iflesalrendy Brased ror felrked ¢an R nt enance) to

know 10 the infoy ion of the disk drjves which were put ipto use,
by connecting téﬁ‘ﬁfﬂr‘f%ian Noreoyeh SHFY R afion Whl‘i’}gf’o‘i‘ gates a
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capacity, information concerning 20 I story of usage there and/ or
operators' memMpexitiical mdlftaied) GPiteddtierthinéd inténhamée an ext ernal

ntor information of the hierarchically higher rank system or

the disk drive can be displayed as the history informa-
tion, which is, of course, convenient to the operator.

10 In the disk drive of the structure described
hereinbefore, the display element for displaying the
data stored in the predetermined memory area may
preferably be constituted by a liquid crystal panel
while the power source dedicated for the display may

15 preferably be constituted by a solar cell. 1In that
case, the function of reading out the data from the
predetermined memory area of the semiconductor memory,
which data are constantly updated in linkage with
updating of a part or all of the.data recorded in the

20 predetermined data recording area on the disk medium,
and displaying the data as read out on the liquid
crystal panel can be ensured stably. By using the solar
cell, maintenance for the display-dedicated power source
can be made unnecessary, to another advantage.

25 In the disk medium drive apparatus according
to the invention mentioned previously, it is preferred
to mount the display element above a major electronic

circuit substrate mounted in facing a head/disk assembly



met i bn® processing system of a higher rank (hereinafter referred to as

the hierarchically higher rank system to which the disk drive is to
be connected while evading 25 the necessity of providing additionally an -
I nput / out put unit dedicated for inputtBng/ outputting the data which
are inherently destlned for display.

- 6- thaodhsk drjivet obf at RurfacscArcasedninopppesigion to
realize the disghay fu t|o of the_ disk drive with a rel atively | ower
power consunpt i head/disk assembly' andy ﬁ@?’eGbFBSt ﬂ°Fh€1|'5Fé‘§~é?nt

i nvention is Ilze he di s g a functlon concer
e84

protecting the Spé ﬁﬁ?g oBé tPoRr? PBuﬁﬂﬁﬁF) VlPﬁe glngng drive
O st 0] Sdokiflior tormed ac.a pobBCYbRIcRE-LIBlIBNS BAT Lo eoRhe"!
there is prayi dgflspeag’ diBfieh® . a"'witReshchl akPEngERERR, it is possible
to mount a display element of a relatively large size
favorable for visual recognition with a simplified
structure.
In another preferred mode for carrying out the
10 invention, a part or all of the data recorded in the
predetermined recording area on the disk medium are read
out in the.state connected to the hierarchically higher
rank system to thereby stbre the data in the predeter-
mined memory area of the semiconductor memory or update
15 the data stored.in the predetermined area upon ending of
drive operation of the disk drive, whereupon the disk
drive is removed from the hierarchically higher rank
system. In that case, the information concerning the
data stored in the disk medium can be presented to the
20 operator by correspondingly manipulating the switch. By
virtue of the arrangement described above, a part or all
of the data recorded in the predetermined data recording
area on the disk medium and updated in the state
connected to the hierarchically higher rank system can
25 be stored in the predetermined memory area of the
semiconductor memory. Thus, the display function can be
accomplished with a display dedicated power source of a

relatively small capacity because it is sufficient to



i nvention a di sk nmedi um drive apparatus which is com prised of a

sem conductor nenory for storing a part or . all of data recorded in a
predet erm ned data recording area on a relevant disk nmedium a '
functional nodule for 15 wupdating the dat¥stored in the semn conduct or

menory in | i nkage with the up datlng (renewal L of the data on the
di sk medium a H?%ﬁlﬁ?tep§ﬁ¥thﬁo¢aBFs§ Qyﬁﬁglph§ gapxedetergingede
sem conduct or nenorxyﬁﬁycontrol SWtc controlling start of
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wi t hout need for connection of t lve
the disk medium is rotated by an electric power supplied

from a battery or other type cell fitted on the disk
drive by manipulating the switch to thereby rotate only
temporarily the disk medium for allowing a part or ali

10 of the data recorded in the predetermined data recording
area of the disk medium to be read out to thereby .
present the information concerning the data stored in

- the disk medium to the operator. Thﬁs, in the case

where the disk drive has a room for accommodating the

15 power source, it is possible to renewedly rotate the
disk medium under the power supply from the battery or
cell mounted on the disk drive by manipulating corre-
épondingly the switch in the removed state of the disk
drive. 1In that case, the data updating operation to be

20 cafried out in the state connected to the hierarchically
higher rank apparatus can be spared. 1In this manner,
the circuit configuration for éreventing the throughput
from being lowered can easily be realized. |

Besides, because of availability of the

25 electric power of the cell, it is possible to drive the
disk medium and/or the data write/read head, which makes
it easy to realize the content display function.

The above and other objects, features and



-7-* * “hierarchically higher rank system which is, of course,

advant ageous fromthe vi ewpoi nt nmai ntenance. Further- nore, since the
data stored in the predetermni ned nenory area on the sem conduct or
menory are constantly updated 5 together Mi+=h a part or all of the data
recorded in the predeterm ned data recording area on the disk nedium .
the display of 3Heergant RdwmrtagesPhuthe i presert cbiventionawibd mexei zed
solely by readin e data fromthe predet ermi ned. nepory area_ of the
seni conduct or dﬁ%%%g %0“%$ﬁ¥ﬁ$??ﬁth¥nrﬂ%%H%gtﬁ%? ?%%1%V%%Ea9e%Fr%ﬂe dat a
or ot her man on thepeof can be real W th a our ce
of a relatively ti E&%ﬁ?? sterred embodlmen{ d%.ﬁ?%#e? nnB%1¥o$
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structure descri bed above. In that case, the disk drive transported in
the renoved state is inparted with the di splay function, which is, of

course, conwenigiiEl WESCRIPTIEN Ohe e PRAWINGS

In the course of the description which
follows, reference is made to the drawings, in which:

Fig. 1 is ah isometric view showing a card-
type disk drive according to a first embodiment of the

10 present invention, as viewed obliquely from the bottom
side thereof;

Fig. 2 is an isometric view showing a card-
type disk drive according to a second embodiment of the
present invention, as viewed from the bottom side

15 thereof; |

Fig. 3 is a top plan view showing a hitherto
known card-type disk drive;

Fig. 4 is a bottom plan view.showing the
hitherto known card-type disk drive;

20 Fig. 5 is a block diagram showing a structure
6f a conventional or hitherto known card-type disk _
drive; _

Fig. 6 is a block diagram showing a structure
of a card-type disk drive according to a first

25 embodiment of the present invention;

Fig. 7 is a block diagram showing a structure

of a card-type disk drive according to a second
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20 ° In a disk drive of the structure described above, the
data recorded in the predeterm ned data recordi ng area on the disk
medi um may preferably include - information concerning the contents of
the data recorded on the disk medium U2 story of records of the disk
or 25 menoranda of the operator. In that case, history of the file
managenent s perpogiment (¢f thetpresent | tpyention; anpunt of recorded data

on the disk nediumis made, avai |l apl e, whereby usel ess or wasteful work
such as Fig. 8 is a view for _xllustrating.a progedure

al ready erased por_del eted can pe voj ded. Moreover, such information
whi ch i ndi cat esf)%r disp 9 r_%fh%?’érd??%rﬂ'% \hn E%yﬂ%a#h%t‘grb’(ﬁer one
as perforrgﬁ? Of 3 ' e | | 5 very
conveni ent for t e&%%%r t%?e{}%dﬁ;?%ﬁa%%%g%ﬁy (gf %ﬁ% |%%F

mai nt enanceg prgedSE{emed mai nt enance information of the

hi erarchi cal'l y 'hi gher rahk system or the disk drive can be displayed

as the history informa- Fig. 9 is a view for illustrating a procedure
for displaying index data in the card-type disk drive
according to the second embodiment of the present
invention;

10 Fig. 10 is a vieﬁ for illustrating index
display (i.e., display of index data) in the card-type
disk drive according to the first (or second) embodiment
of the present invention; and

Fig. 11 is an exploded perspective view for

15 illustrating a circuit substrate packaging in the card-

type disk drive according to the first embodiment of the

present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Now, the present invention will be described
20 in detail in conjunction with what is presently
considered as preferred or typical embodiments thereof
by reference to the drawings.
Figure 1 shows a card-type disk drive 101
according to a first embodiment of the invenfion as
25 viewed obliquely from the bottom side thereof. The
card-type disk drive 101 now under consideration is

implemented in conformance with the provision "Type 3"



tioon, Which is, of course, convenient to the operator. 10 . In

the disk drive of the structure described her ei nbefore, the display
el enent for displaying the data stored in the predeternm ned nmenory
area nmay preferably be constituted by B 14 quid crystal panel

whil e the power source dedicated for the display may 15 preferably be
constituted by &tippiated| in thg PRMECIA (Pepsonali Rempuker ¥smeryr €asdng
out the data fromthe . Eredete[nined menory area of the sem conductor
nmenory, whitheygakigpa c6ﬁ§PSﬁ?F9°B@d§FéﬂdPﬁdPFnkESEeMPFh the
updating of a part o t he data,rec re eterghned

.all . of grgeg in tge 20, R
ata recording p S
d 2 di : h?gﬁngﬁ°PhésdPSKeﬁeﬁFﬁﬁflc ed LRy SHFR,PREFAE 1N EYRS:
A . B .
2 o1, O {PechheLlly, apprFRAEiBh BBnEksE0:EeR 0N SFeR' Al YpaC ki "

t he sol ar cell nance power “source

can. be made §InnggcERBEY of OcRBONSLIARKAR1 3°and?8. 5-inch sizel Bokfe di sk

nediyn1drive.apparatus accordi e |nyent|on ment| one .
previously, it &sh8h8iRG’ €He maintE@nHREB! qhlTidySehayegkenent above a ngj or

el ectronic circuit " substrate mounted”in facing a head/di sk assenbly

Figures 3 and 4 are perspective views showing
a hitherto known card-type disk drive 301 conforming to
"Type 3" stipulated in the PCMCIA Standards as viewed

10 obliquely from the top and bottom sides thereof,
respectively.

Each of the card-type disk drives mentioned
above is adapted to be electrically and mechanically
connected or coupled to an external information

15 processing apparatus serving as a hierarchically higher
rank system by way of interface connectors 107, 207,
307, respectively, for transferring electric power as
well as data signals and control signals with the
external information processing apparatus. Reference

20 characters 106, 206, 306 designate head disk assemblies,
respectively, each of which includes a disk medium, a
read/write head for effecting information read/write
operation on the disk medium through magnetic-electric
(or electric-magnetic) cohversion, a positioning

25 mechanism of the read/write head and a read/write
amplifier circﬁif.

As can be seen from the comparison of the

isometric bottom view of Fig. 1 with that of Fig. 4, the



-9-* * ‘of the disk drive on a surface |located in opposition to t he
head/ di sk assenbly and cover the major circuit substrate with a
protection cover having a display w ndow formed at a position
corresponding to that of the 5 display-=elldrent. Wth such arrangenent, it

I's possible to nount a display elenment of a relatively |arge size
favorabl e for vFaEArtyReodheki drivet 0% arsprdingdto thesfixsture.

L?d?ﬂ? iatar Eg%%iﬁ%’? -of tR8" LBde 6h hAS severalrtoatized tire 3 on
' ' he hi hical
e 7€ "Paouter SHbohPahdS ShILE FREVEShIERLOAT, daghoteBe d1uk

mned nenory arga:; oLk §H¢ $gBkgonductor nenmory or update 15 the data stored
in the predetermned area upon endi ng of drive operation of the disk

ﬂ{gx:} rgﬁLQPpon the di skmore sgétyfitalig)O¥RIthEOBakaeLPpar ALER! ARl vE
101 according to the instant embodiment of the inven-
tion, there are additionally provided a liquid crystal
. display panel 102 for displaying information or indexes
(directory information and file information) of the disk

10 drive and a history of storages of information to the
disk medium, an on/off switch 103 for determining
whether or not the display is to be activated, a scroll
switch 104 for scrolling contents as displayed, and a
solar cell array 105.

15 At this juncture, it should be mentioned that
the memory card conforming to the provision "Type 3"
stipulated in the PCMCIA Standards has outer dimensions
of 85.6 mm in length, 54.0 mm width and 10.5 mm in
thickness.

20 In the case of the card-type disk drive 101
according to the first embodiment of the invention,
display of the indexes on the liquid crystal display 102
is started or terminated (ended) by manipulating
correspondingly the on/off switch 103. Location of the

25 index generated on the liquid crystal display 102 can be
moved ﬁith the aid of the scroll switch 104. Further,
the electric power required for the index data display

function is supplied from the solar cell array 105. 1In



syst'em I'n that case, the information concerning the data stored in
the di sk nmedium can be presented to the 20 operator by correspondingly
mani pul ating the switch. By virtue of the arrangenent descri bed
above, a part or all of the data recordded in the predeternined data
recordi ng area on the di sk nediumand updated in the state
connected to th@hh$e¢gﬁlh$€5}¢§:hiﬁh%hoﬁbﬁkbgyﬁ?%ﬁieéﬂd bhabewheBrad in t he
predeterm ned nenory area of th sen conduct or mem)ré‘é Thus, the

d

di spl ay funct|dﬁr%%.eBeamountaﬁéoﬁb??Eﬁkﬁ RPYRT 18 demanded 4fe%t ed power

f | | b

00 7 ¢ caimplmRtt pad SRR adSR LBEIAY  FRER LBy oo nbAEHSEY (oo
f th h

ar r angerent iﬁ;’?‘f&@f"ﬁi‘%ﬁ%ﬂ BEESE e eht%%‘f'-’f%@ hikReB? bl b Ciroved

5 fromthe K erpigdy ok Vbl GRF1oy8aKi Y481 80CEEUE8Tely. In that

case, the battery may be charged when the disk drive is

connected to the hierarchically higher rank system. Of
course, terminals will have to be additionally provided
for allowing the battery to be charged externally.

10 ' Figure 11 is an exploded perspective view for
illustrating a circuit substrate packaging in the card-
type disk drivé according to the first embodiment of the
present invention. A circuit substrate 1121 is disposed
to face the head/disk assembly 106 and secured thereto

15 by means of screws 1126, while circuits carried by the
circuit substrate 1121 are connected to the circuits
provided internally of the head/disk assembly 106 via a
connector 1122. The circuit substrate 1121 incorporates
therein all the circuits of the card-type disk drive 101

20 except for those provided internally of the head/disk
assembly 106. In particular, the 1iquid crystal display
panel 102, the solar cell array 105, the on/off switch
103 and the scroll switch 104 are mounted on the surface
of the head/disk assembly 106 which is located at the

25 side opposite to the circuit substrate 1121.

The circuit substraté 1121 is covered with a
protection cover 1123 which is provided with a data

display window 1124, a solar cell window 1125 and switch



the ‘di'sk ‘mediumis rotated by an electric power supplied froma
battery or other type cell fitted on the disk dri.ve by mani pul ati ng
the switch to thereby rotate only tenporarily the di sk nediumfor
allowing a part or all 10 of the data recot@led in the predeternined data

recordi ng area of the disk nmediumto be read out to there%&
present the inf YAREAPHEnatoROELYIRYS: FRrFRsRoRddng  to, those ofs thesk nedi um

to th tor, . Thys, in th where the di sk dri f
accommodat | ng t RASHE’ GENaEad,BiapLey; paBaT, 107 s, SoRRIERLl AR ( he
di sk medi um undgp.t h Ly o f h - cel | { ed
the di sk dri ve BYSraAPRuERl Ry Bekreh® T03" Salch® hcony. swifim, 164" BE" "
bl Ofch%h‘éi%ﬁkt subts(li.[c'a\(:‘é' 11%1! h%s@%%"tiv%g%.da w499

operation to be 0 carrled out in thé stdté connected*to the
hierarchicaldy cjrcultdBabst#te2RRNapYoviaRsbRoS B%"s%g.c 1N th’ Lt?le”g'&!%%r ,

the circuit configuration for preventing the throughput rom bel ng
| owered can eanE#pQﬁgneaﬁghﬁdreception and theBewiteh maadpulatifon.

avai lability of the 5 electric power of the cell, it is possible to drive
t he di sk medi um and/ Bigute @atiz @n tisomexdikesdewrshokriiakas card- '
type disk drive 201 according to a second embodiment of
the present invention in the state as viewed from the
10 bottom side. One of the features of the card-type disk
| drive 201 in respect to the outer appearance is seen in
that a cell 205 is provided, replacing the solar cell
array 105. The electric power required for the index
data display operation is supplied from the cell 205.

15 Of course, a battery may be employed in place of the
cell 205. In that case, the battery will have to be
electrically charged when the disk drive is connected to
the hierarchically higher rank system.

Operations involved in the index data display

20 can be effected by means of the display on/off switch
203 and the scroll switch 204 as in the case of the
card-type disk drive 101 according to the first
embodiment of the invention.

Figure 5 is a block diagram showing a

25 structure of a conventional catd-type disk drive known
heretofore. At first, it should be mentioned that the
functional blocks which are common to those of the card-

type disk drive 101 according to the first embodiment of



it €asy to realize the content display function. The above

and ot her objects, features and att endant advant ages of the
present invention will nore . easily be understood by reading the
foll ow ng descrip- tion of the prefetrldd -enbodi ments thereof taken,
only by way of exanmple, in conjunction with the dramﬁngs. 5 BRI EF
DESCRI PTI.ON OF ¥hiEg Dryemtibsn are omitted from the detaitedfdemerdptienption
whi ch follows, reference is made to the draw ngs, in which:

Fig. 1 is an i s¥hd€hj odlewBshowi ng a card- type disk drive according
to a first enbodi nent of the 10 grese t anention .as yiewed obliquely"
fromthe bottom si delfhthgoFase of the convenﬁ}gpa¥ far ﬁtVESnaP?¥c

view showing a gaife 501, hyRS SEsked X288k hag:ER 8185620 nERRLL MM

5 out by connecting an external information processing
apparatus 520 (hierarchically higher rank system) to the
card-type disk drive 501 and controlling the latter from
the external information'processing apparatus 520 by way
of a data/command bus 522, to be thereby displayed on a

10 display screen 525 of the external information
processing apparatus 520 or printed out by a printer.

To say in another way, the conventional card-
type disk drive is not in the position to display the
information by itself independently from the

15 hierarchically higher rank system.

Figure.s shows in a block diagram structures
of the card-type disk drive 101 according to the first
embodiment of the invention, a card-type disk drive 601
according to the second embodiment and an external

20 information processing unit 620 to which the card-type
disk drive 101 or the card-type disk drive 601 are
adapted to be connected.

A head/disk assembly 606 of the card-type disk
drive 601 is comprised of a disk medium 610, a spindle

25 motor 611 for rotating the.disk medium 610, a read/write
head 608 for reading/writing data from/to the disk
medium 610 through electromagnetic conversion of data

signals and the like and a rotary actuator 609 for



preserit i'nvention, as viewed fromthe bottomside 15 thereof;

Fig. 3 1s atop plan view showng a hitherto " known card-type disk
drive; Fig. 4 is a bottomplan view show ng the

hitherto known card-type disk drive; 20 -~ 18 = Fig. 5is a block

di agram showi ng a structure of a_conventional or hitherto known
card-type disk mOVlHSrFPG read/wrlte head 60§ te Aspxededermdnggr am showi ng
a structure a card-type di sk drive accordlng tg a first, .25

embodi nent of tR@sﬁFéQEnPnl ngﬂéi medium 610 (i .5,50r7rﬁgL&zﬁpgb¢he

dlagran1shomnngha atruct of a card-type disk drive according to a

p081¥10ning).

second - 12 - enbodi nent of the
present invention; [ n
procedur e for dlsplayfﬁénﬁﬁ é gp% cgr%h¥b§%§gﬁfwhgﬁﬁi&?%%$13@9

5 electrically and mechanically connected or coupled to
the external information processing apparatus 620 via
interface connectors 607 and 621 so that the card-type
disk drive 601 can be supplied with an electric power
from the external information processing apparatus 620

10 wvia a power source line 623 while transferring to
read/write data and the control commands with the
external information processing apparatus 620 via a
data/command bus 622.

In the case of the card-type disk drive 601,

15 an interface circuit 612 is in charge of transferring
the read/write data and the control commands with the
external information processing apparatus 620 under the
control of a microprocessor 614.

More specifically, in order to perform the

20 read/write operation in cooperation'with the head/disk
assembly 606 in accordance with the read/write command
supplied from the external information processing
apparatus 620, the microprocessor 614 controls a driving
current supplied to the spindle motor 611 from the

25 spindle motor drive circuit 616 by way of the head
positioning actuator servo circﬁit 615, to thereby
rotate a disk medium 610 at a predetermined speed.

Furthermore, the microprocessor 614 controls a driving



accdrdind to the first enbodi ment of the present 5 invention;

Fig. 9is aviewfor illustrating a procedure for displaying index
data in the card-type disk drive according.to t he second enbodi nent of
the present invention 10 g 10 is a view for

il lustrating index play (i.e., display of index data) in the
card-type &P§F9&F|@@daGebﬁdNﬁécﬁocpﬂé ﬂPﬁ@F dacorpezadrde dfo diheent

of the present |n¥ent|on §Gﬂitls an ex | oded
perspective vi eRPrFErY ?5*1“?1%& Isglgl FFom & P’&EHCP § ng in the
card- - type disk.dri accor tq the.fi,rst,_enbodi nt of the

present |nventlgﬁr%ul% 6ﬁ9D§§ERI I%ﬁa%Fp?ﬁ tﬁ REAERRES

Now the present;iRkeR! 699 el knBeelts Gibana20dan A2 hefsl&%;yoé*ge%mts

with what is preSent ﬁ as pre ypi ca
t her eof 5bbeﬁiﬁigﬂ§ﬁ Qttaﬁt@rQWE@Q§vant track. Additionally, the

microprocessor 614 controls data transfer between the |
read/write circuit 613 and the read/write head 608 by
controlling correspondingly the read/write circuit 613
and the read/write head 608, to thereby allow the data

10 read/write-operation to be effectuated at a predeter-
mined sector position on the track.

On the other hand, the read/write circuit 613
supplies servo information read out from servo data
fields of the individual sectors on the track to the

15 head positioning actuator servo circuit 615.

Parenthetically, a portion of control program
executed by the microprocessor 614 is stored as data in
a nonvolatile semiconductor memory 618. Under the
circumstances, in the case where modification or

20 alteration of the control program is required, the
external information processing apparatus executes a
corresponding data updating processing on the
nonvolatile semiconductor memory 618 of the card-type
disk drive.

25 | At this juncture, it is to be noted that in
the case of the éard-type disk drive 601 according to
the first embodiment of the present invention, an

additional memory area for the display function is



Fi-gur e 1 ‘shows a card-type disk drive 101 according to a first

enbodi nent of the invention as 25 viewed obliquely fromthe bottom side

t hereof. The card-type di sk drive 101 now under consideration is

i npl emented in conformance with the provisi 88 *Type 3"

- 13 - . stipulated in the PCMCI A (Personal Conputer Menory Card

| nternati onal ASSSHLRG dn the Aenvedatidesemicanductor memexy &k iandever

restricted to such specific type bug, can find application tq other
types of disk df fg'@cr?ards‘%?etﬁdéé&rﬂt% 6915 15, gauipped, With 4 j e

i f ' h ' th I nt | i.ty .thereof .
Figures 3 and 4 4RRisorayaial, SRedey Grivme) Cireuit it @ Xmtis
d-t di sk | 0l f ) t A " st '
E’?:lr\/[:l Aygteanldair dgfgsé%\?ﬁ'e\%\ie]%mf%r ?t?qul%c%ue 0y2 f raor%-gly#gla&oﬁ a(r??ﬁogs{vﬁ%rﬁh{s]lé ey’
t her eof 5 I @SReYd1MCloitch 604 and a sd13) 11 BV Wik WS itwhko

drives nentioned
realizing the display function independently from the

external information processing apparatus 620. The
nonvolatile semiconductor memory 618 used for storing a
portion of the control program stores therein the data

10 equivalent to the index data which are stored in a
specific logical address area on the disk medium 610.

Figuré 10 shows, only by way of example, index

data. In the case of this example, it is gssumed that
the index data include serial numbers of patent

15 documents, individual document names or identifiers,
paper sizes, numbers of paper sheets, remarks or
reserves and others are stored in the card-type disk
drive. However, it goes without saying that the
invention is never limited to the display of the index

20 data mentioned above. The index data to be displayed
may, of course, include file information, directory
information, history information thereof as well as
information concerning the inspection of the hierar-
chically higher rank system and/or the disk drive,

25 information for maintenance, memorandums of the operator
and/or the like.

When the microprocessor 614 of the card-type

disk drive 601 accepts from the external information



above 'i's ‘adapted to be electrically and mechanically connected or
coupled to an external information 15 processing apparatus serving as a

hi erarchi cal I y hi gher rank system by way of interface connectors 107,
207, 307, respectively, for transfer+i 3 electric power as wel |
as data signals and control signals with the external information
processi ng appaPXogessiaig appagratis @20 & taommangb fa0apdddnedihmat e head
di sk assenblies,, respectively, each of which includes a disk nmedium a
read/ write headingeXeRdd ist@nad dmmdheodiskaedivm 610 atogesneaifish t he
di sk nmedi um thr u%£1nagnetic-electric écw el ectric-magneti c)
conversion, a p G Agdressaesthersof, dhe M croRregresrm it

read/ wite ifier circuit n fraomthe

conpari son of t Hi:ﬁ%'tes (TSRS ) N0k OB ithE J‘F‘df—q’gédal%\?\ds&re?rts%t“bftqﬁ g. 4,
the 5 disk medium 610 but also the'index data stored in the
nonvolatile semiconductor memory 618 to thereby secure
equivalence between the index data on the disk medium
610 and those stored in the nonvolatile semiconductor
nemory 618.

10 In the state where the card-type disk drive
601 is not connected to the external information
processing apparatus 620, the solar cell 605 receives a
light quantity greater than a predetermined level to
supply the electric power to the nonvolatile semi-

15 conductor memory 618, the liquid crystal display 619 and
the liquid crystal display panel 602 which is required
for effectuating the display operation. In that case,
the liquid crystal display control circuit 619 responds
to the closing of the display on/off switch 603 to

20 thereby read out initial part of the index data and
character generating data from the nonvolatile
semiconductor memory 618, whereby the signal indicating
the character font to be displayed is sent to the liquid
crystal display panel 602. Thus, the initial part of

25 the index data is displayed on the liquid crystal
display panel 602. Upon recepfion of the signal
indicating that the scroll switch 604 is turned on, the

liquid crystal display control circuit 619 reads out the



car d-t'ype disk drive 101 according to the first enbodi nent of the

I nvention has several features in out er appearance which the
conventional card-type disk drive 301 | acks. 5 Mor e
specifically, in the card-type disk drive- 22 -101 according to the instant
enbodi nent of the inven- tion, there are additionally provided a

liquid crystal indexdfagpafrpmnshelponvelagidgl semigopdusited: memozy ibddexes
(directory informatjon and file information) of the disk 10 drive and a
history of stork8etherebyr disrincs ther pddress hysp predgrermingq) of f

itch 103 f t ermini th t the display is.to b
2otivated. a sciopEance."nus, $B8' A5reS;paRn helngnilaplayed;loy thpey,

d | ar . cel 0%+ AL this.Lungt ' houl d
0t onedt skl BEkR¥al g ooty panet 607, 6 HEpbabBE, Mo peterto!L
tipulated iq thg,P di ' : f i
Tength. 54. 0 mrordenPEedoaeathes, QA (i aspaRTing tndl fonidsl | 0
case of the cardrtyaexwhzd HEr¥21i84 opera®ief ByNsahdphhathingscoFaadi ment

of the invention,

spondingly the scroll switch 604, the location at which
the index data is displayed can be moved as desired.
Upon reception of the signal indicating the turn-off

10 manipulation of the display on/off switch 603 after the
display operation was started, the liquid crystal
display control circuit 619 stops or ends the display
operation.

Figure 8 illustrates briefly a procedure for

15 updating the index data stored in the nonvolatile
semiconductor memory 618 as well as a procedure for
displaying the index data elucidated above.

Figure 10 shows an example of an initial

display frame 001 for displaying the index data and

20 examples of the display frames 002 and 003 generated by
moving the frame 001 through manipulation of the scroll
switch. Here, it should be mentioned in conjunction
with the card-type disk drive according to the first
embodiment of the invention that in the index display

25 operation, neither.the spindle motor for rotating the
disk medium nor the voice-coil motor associated with the
rotary actuator is not driven, as can be seen from the

explanation of the index display procedure. Accord-



di-spl dy of the indexes on the liquid crystal display 102 Is started or

term nated (ended) by mani pul ati ng correspondingly the on/off switch
103. Location of the 25 index generated on the liquid crystal display 102
can be moved with the aid of the screl B3switch 104. Further, t he
el ectric. power required for the index data display function is
suppl i ed from t H@EF aevEn |2 powgr APRrqe, of a small capacity such as

- 15 - thi g . conjuynction, it should be nentioned that when

great er anount (53"I1‘eelEJ 1 E n by AReHAP e poverx rﬁﬂ"e"r%tﬁa% t he

I ndex di splay fu il Qn,. .a battery..(e..d. . N ckel -hydrogen battery,

lithiumion bat teg’fi?cgzlﬂattl‘}élg té"ﬁ ?q&(?)pl%yy e l&ftﬂ’%dea&:%/r?rﬁ%ﬂq %r solely.

I n that ca & - be charged when the disk drive is
?hérargﬁ§%§%¥§ E.g

connected to the her rank system O cour se,

terminal's wisl have to be saadid.4Rald Y tHWaRl type didk A NY the
y.

battery to be charged externa
according to the first embodiment of the invention is

advantageous from the manufacturing and economical
viewpoints in the respect that there is no need for
providing additionally a semiconductor memory IC

10 dedicated for the display function because the displéy
function dedicated memory is secured in the nonvolatile
semiconductor memory'618 which is inherently destined
for storing some control program(s).

Next, deséription will be directed to a

15 structure and operation of a card-tjpe disk drive
according to a second embodiment of the invention with
emphasis being put on the features which differ from
those of.the card-type disk drive according to the third
embodiment of the invention. Figure 7 shows in a block

20 diagram a structure of the card-type disk drive
according to the second embodiment of the invention.

As can be seen in Fig. 7, a cell 705 is
employed in the card-type disk drive 701 in place of the
solar cell for supplying electric power to all the

25 circuits incorporated in the card-type.disk‘drive 701.
The cell 705 may be replaced by a battery.

At first, it should be pointed out in

conjunction with the card-type disk drive according to



1 - Figure 11 is an expl oded perspective view for

illustrating a circuit substrate packaging in the card- type disk
drive according to the first enbodi ment of the present invention. A
circuit substrate 1121 is di sposed to 24ce the head/di sk assenbly 106

and secured thereto 15 by neans of screws 1126, while circuits carried by
t he ci r cui theuFecrRde embodiment: of, &b dnvention:ithat the index oy ded
e Lt R st Y e g come R e T
hoad/di ok - HotSptessin TiERRne Hia R YRR A B s
Carol | swi toh 107 ol i hel Bk MiauclBaf Onetlele, e, micrbibAMbddE 11y
1pr %5 T e o PR P £, et e ety

protection covehinli¥@spshiseh ticS the0\W1d8dny OF anddld@splay GnyRIFE siitdmwv
1124, a solar cell wi ndow 1125 and swtch
703, as can be seen from Fig. 9 which illustrates an
index data display procedure in the card-type disk drive
according td the Second embodiment of the invention, for

10 thereby reading out the index data from the disk medium
710 onto the nonvolatile semiconductor memory 718.

Further, it is also to be mentioned that in
the case of the instant card-type disk drive, no index
data processing is peiformed on the nonvolatile semi-

15 conductor memory in linkage with the index data updating
performed by the hierarchically higher rank system,
differing from the card-type disk drive according to the
first embodiment. Thus, the instant card-type disk -
drive can enjoy an advantage that the throughput is

20 improved over the card-type disk drive of the first
embodiment. |

Parenthetically, it is also to be noted that
the motor driving for the display operation is only
témporary, whereby the electric power consumption can

25 considerably suppfessed. Thus, the power required by
the instant card-type disk drive can be accommodated for
by the cell or battery.

The invention has been described in



-.16 & w ndows at positions corresponding to those of the l'iquid
crystal display panel 102, the solar cell array 105, the on/off switch
103 and the scroll switch 104 on the circuit substrate 1121,
respectively. Thus, the 5 circuit subst+ &% <1121 provi des no obstacle to
the data di splay, light reception and the switch mani pul ati on.

Figure 2 is an ¢@@ﬁ%ﬁ¢té°niUﬁ#bhéﬁﬁn@aﬁdcﬁrﬁe disk dypwedhaxingi @e 201
according to a second enbodi nrent of | the present invention_in the state
as viewed from ¥RiCkness e <P M incconriprBang; tpether PER¥LIEAPR- t ype

T
Cuppl i ed rom thEEaFFencgh AgBeb{Titred 4 Ay EPRLTE) S0 R, Bl Ry

I f th ; ; | h .
ol actrical 17 ot RS BREReReoap SO PR CrehOZaRth Figfe it o "B RO LR®
hierarchical ly fbgégs1lank system

In the foregoing description, the display in
terms of characters is of concern. Howevér, it should
be appreciated that the teachings of the invention can

10 equally be applied to disk drives designed for generat-
ing pictures or images or messages in voice. In that
case, when the display of pictures or images is to be
realized, a display element of higher definition than
the display element dedicated for the character display

15 should preferably be employed. Besides, image control
facility, e.g. an LSI dedicated for the image control
will have to be provided additionally. On the other
hand, in case the message in voice is to be generated, a
sound generating element equipped with a vibratory plate

20 (e.g. speaker cone) producing no dusts will have to be
hermetically mounted at a location corresponding to the
display window. Such sound generating element may be
implemented by using, for example, a piezoelectric
element. Besides, it will be necessary to provide

25 additionally or newly a sound signal control facility
such as a sound éontrol LSI.

As will ﬂow be apparent from the foregoing

description, in the card-type disk drive according to



Operat’ions involved in the index data display 20 can be effected by neans

of the display on/off switch 203 and the scroll switch 204 as in the
case of the card-type disk drive 101 according to the first
enbodi ment of the invention. - 26igure 5 is a block diagram

showi ng a 25 structure of a conventional card-type disk drive known
heretofore. At thesinveatippul dthédsnPreFdRde tRadispday ands geafigmyin

bl ocks which are co n.to LEQse of the card- type diik drive 101
according to th@ ppgg?Séwgaa ﬁgﬁtagp acilitated manner a large amount }
17 - -the i8¥emtion are omtt rom he detail ed d n whi ch

df e cri%tio
foll ows. InfoTmakioRoOF, 8t SHAE B8nOREPBRAr BAPEOLYELd: sk
drive 501, datacsigrad QRagodl SkalRdbll BI0cEANARE 380 rBCAUEN data

i
connecting an externa rimtion processin

g Eheggafpgfﬁ Léotﬁi}ghlagtsgcgﬁaﬁ?rigﬁqﬂ fillihg hNfarge stBrdgbyRapdcitydevién 19!
such situation where there is available no hierar-
chically higher rank system to which the disk drive is
to be connected substantially without any need for
additionally providing an input/output unit dedicated to

10 the input/output of display-relevant data to the disk
drive.

Moreover, according to the teachings of the
invention; the display function of the disk drive can be
realized with a relatively low power consumption or

15 economically without degrading the throughput of the
disk drive in the ordinary operation.

Having described a preferred embodiment of the
invention with reference to the accompanying drawings,
it is to be understood that the invention is never

20 limited to the illustrated embodiments and that various
'changes and modifications may occur to those skilled in
the art without departing from the spirit and scope of

the invention as defined in the appended claims.



t he’ external informati-on processi ng apparatus 520 by way of a
dat a/ command bus 522, to be thereby displayed on a 10 display screen 525

of the external information . processing apparatus 53 ms -r by .
a printer. To say in another2lay, the conv | rd-
type disk drive is not in the position to display the infor on_hy

itsel f i ndepend®HRTyIf 6HPLIMED I8:hjerarchical |y higher rank system
Figure 6 shows jn a bl ock_diagram structures of the card-type. disk
drive 101 accordtng to th® 9Fg£tmealumeﬁﬁbHFnEHPaEPtPﬁeeHH$BRFpoﬁ}tg a
card-type disk riﬁg 60% . accor%ing.to the second enbodi nent and an
external 20 infoPRe? o “BFB&%Esiﬁa Bht£189 to which the card-type

di sk drive 101 or the carg- | rive 601 are adapted to be
connect ed. gAgﬁggdﬂ%aEEﬂéssenbly 606 of the card-type disk

drive 601 is conprised of gasdia4188HbEBY6E8r RotRtiALCsa?d GRER" m8&tuhQ"
head™“608 for

rotating the disk medium 610, a read/wite .
reading/writing data fronatRehlef8iSkriting/fehdingl8athr €89from said

el ectromagneti ¢ conversi on of data
disk medium;

an actuator for moving said head to a
predetermined position on said disk medium;

| a control circuit for said actuator;

a semiconductor memory for storing all or a
part of data recorded in a predetermined data recording
area on said disk medium;

a display element for displaying data of a
predetermined memory area on said semiconductor memory;

switch means for controlling start or ending
of data display operation; and

a display power source for supplying an
electric power at least to said display element for
displaying the data.

2. A disk medium drive apparatus according to
claim 1, further comprising:

means for an update control function for
updating the data stored in said predetermined memory
area of said semiconductor memory in linkage with
updating of data recorded in a predetermined data
recording area on said disk medium.

3. A disk medium drive apparatus according to

This Sheet Has Been Replac:
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signals‘and the like and a rotary actuator 609 for
- 18 - noving the read/ wite head 608 to a predete

on the di sk nedium 610 (i.e., for realizing the he ghgﬁé“EEBHAﬁ&FEN
Odinarily, the card-type disk drive 601-i ¢8 =5 el ectri fal | y RER

nmechani cal 'y connected or coupled to t he external |nfornat|on
pLocesshng app&@ﬁ%ﬂ;%no Vi a I nterface connectors 607 and 621 so that
t he card-type di sk dr.ive 60 Ca “be. s plled th an eIecI wer
fromthe external infor et '%%g W%Eb a R éﬁﬁ%g r

source |ine- 623 o roelfln%nsn(og’élgpéoda a d{{«?ﬂe&' te data and t he con_trol

commands with t9 erna hfor sing apparatus 620 via a

dat a/ command bys 622. A disk medlﬁﬂfhfiVé fgtﬁgmé?@gﬂ édp@lghsg

drive 601, 15 an |nterface circurt 2'1S | arge of sferring

the read/ wite fiadd AN 0edhie L FTmE8Eygls Wi th the

a disk medium,

a spindle motor for rotating said disk medium;

a head for writing/reading data to/from said
disk medium;

an actuator for moving said head to a
predetermined position on said disk medium;

a control circuit for said actuator;

a semiqonductor memory for storing all or a
part of data recorded in a'predetermined data recording
area on said disk medium; |

a display element for displaying data of a
predetermined memory area on said semiconductor memory;

switch means for controlling start or ending
of data display operation; and

a power source for supplying‘aﬁ electric power
at least to said display element for displaying said
data and rotating said spindle motor.

5. A disk medium drive apparatus according to
claim 1,

wherein the data recorded in a predetermined
data recording area on said disk medium includes
information concerning at least one of history of

recording and operator’s memoranda concerning the

This Sheet Has Been Re
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ext érhal i nformation processi ng apparatus 620 under the control of a
m cr opr ocessor 614. More specifically, in_order to perform
the 20 read/wite operation in cooperation with the he dﬂﬂS%*EETHA EEN
assenbly 606 in accordance with the read/~w3% e command @g ?r om

the external information proce55|ng apparatus 620,
614 control s a BPFOFdgd atacﬁ?rﬁﬂ%dsﬁbﬁklﬁﬁ L18M¢ he splndle mot or 611 from

the 25 spindle_notor driye.ciycui X of the posi tioni ng
actuator servo ®trcuit 618 digk(He éﬁ? %z Ver%?ﬁ?ﬁaﬁuﬁl EcﬂﬁﬂFﬁﬁlg?O at a
pr edet er m ned 58f§9m 1, FurthernDre, the m croprocessor 614 controls a
driving - 19 - current fed to a

O = voror orton | "B hEMolq bARA ppankORE ARG ShqoURe! aaToKe)
circuit 615 to é@ﬁ&ere&@E@rﬁfﬁe&eﬂQﬁ$E§tSrgﬁagf6Q§i&°§em1conductor

memory is constituted by a liquid crystal display; and

wherein said display power source is
constituted by a solar cell.
7. A disk medium drive apparatus according to
claim 1,

wherein said display element is disposed above
an electronic circuit substrate mounted in facing a
supporting member for supporting said actuator and
mounted on a surface of said disk medium drive apparatus
at a side opposite to said supporting member,

further comprising a cover having a window
formed at a position corresponding to said display
element.
8. A display method for a disk medium drive
apparatus equipped with a display function, comprising
the steps of:

rotating a disk medium;

moving a head for reading/writing data from/to
said disk medium to a predetermined position on said
disk medium; |

storing a part or all of data recorded in a
predetermined.data recording area on said disk medium;

disconnecting said disk drive apparatus

—_
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5.pdsitioning it onto a relevant track. Additionally, the
m cr oprocessor 614 controls data transfer between the
circuit 613 and the read/wite head 608 by controll
the read/wite circuit 613 and the read3®wite head 6
allow the data 10 read/wite operation to be effectuated

g COrR ngly

ot AV

g ) .
o, LU T1Ied Sy

at a _predeter-

m ned sector poSAuippednwith @y ddileplay function fropnha hd iieaddy t he
read/wite circuit_ 613 supplies servo information read out from servo
dat a fi el d8ighephFank APPAFatuSsc@®ds on the track to the 15 head

posi tioning actuator servq,.circui,t 615.,

Parenthetically, a

portion of control progra sPlay&?@h&F&& ﬁdeﬁ@_ﬁ95P0&Pb5@§§ﬂnqﬁ.‘%s

stored as data

ci rcunst ances,

contr ol r ogr amgis i : o i I i j
progr anyli §p18§4ingCdpedtion, noveORrleH qus?lfgyganw Urfefis ?’ﬁe

appar at us executes a correspondi ng data updatin

cessing O

. | atjs ' . . h
HReprsieel 8 E, Bk BT BRI ekl e Wi, L0

nonvol ati | e semgaaaddssplal ya®idnQf the card-type
At this juncture, it is%?oggggﬁbted that in

di sk drive. 25

9. A display method for a disk medium drive

apparatus equipped with a display function according to

claim 8, further comprising a step of:

updating said stored data in linkage with

updating of thé data recorded in a predetermined data

recording area on said disk medium;

said updating step being executed in

succession to said storing step.

10. A display method for a disk medium drive

apparatus equipped with a display function according to

claim 8, further comprising after said disconnecting

step, the steps of:

rotating said disk medium;

moving a head for writing/reading data to/from

said disk medium to a predetermined position on said

disk medium; and

storing a part or all of the data stored in a

predetermined data recording area on said disk medium.

* c L M s * .
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the casé of the card-type disk drive 601 according tb the first

enbodi nent of the present invention, an addi ti onal Freresy—area for the
di splay function is THISZBHEET HAS BEEN |
secured in the nonvolatile sem conduct or -n8&pry 618 and RERBACEDhe
card-type disk drive 601 is equi pé)ed wth a |.i qui d CrysStat—ursptay
control circui tABSERACT QR WHE DISCLOQSURE| display panel 602, a display
on/of f switch 603, 5 a scroll switch 604 and a solar cell 605 Fﬁth a view

It(r)nc - rgﬁl i fl ng the di db|Hsk d?ﬁéq;r% 4%%4?‘9 rﬁm%e ext er nal
| oces a t
nmenory 618 uge(ﬁ’bﬁ’g‘%& g xgtents, 8&5?‘5‘#0‘# tlﬁ%c%c F 19 e%é%n%%%ng g g;

therein the data 10

specific | ogi cé’fe“écfcﬁ% ésquéa?'géaeezt(}gnnﬁz é}ggsi%z}f %dl%& ﬁl[' &'disk %&glhﬁ' aur e
10 shows, only gﬁ;&ﬁ%ﬂﬂfﬂ% need %4 de | Coddéctddcedfat Ni s

exanple, it is as
hierarchically higher rank apparatus. The disk medium

drive apparatus includes a predetermined memory area on
a semiconductor memory for storing all or a part of data
recorded in a predetermined data recording area on the
disk medium, an update control function for updating the
data stored in the predetermined memory area in linkage
with updating of data recorded in a predetermined data
recording area on the disk medium, a facility for
displaying the data of the predetermined memory area of
the semiconductor memory on a liquid crystal display
panel, switches for controlling start of data display
operation, move of.displayed data area and ending of
displaying operation, and a power source for supplying
an electric power to circuits including a data display

circuit.

Ft’j.é
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the i‘ndex data include serial numbers of patent 15 docunents, individual
docunent nanes or identifiers, paper sizes, nunbers of paper sheets,
remar ks or reserves and others are stored in the card-type disk
drive. However, it goes w thout saying that the invention is never
limted to the display of the index 20 ta nentioned above. The index
data to be displ ayed may, of c¢course; Tnclude file information
directory information, history information thereof as well as

i nformation concerning the inspection of the hierar- - chical ly higher
rank system and/or the disk drive, 25 information for maintenance, '
menor anduns of the -operator and/frlwgi nike. When t he
m croprocessor 614 of the card-type skR drive 601 accepts fromthe:

external information _ _ .- 21 -
processi ng apparatus 620 a conmand for updating the i ndex data stored

106

in the disk nmedium 610 at a specific:

103

203



l-odgi cal address area thereof, the mcroprocessor 614 updat es (renews)
not only the index data stored in the 5 di sk medi um 610 but al so the

i ndex data stored in the nonvol atil e sem conductor nenory 618 to

t her eby. secure equi val ence between the index data on the di sk nedi um
610 and those stored in the nonvolatiIggyﬂyiconductor menory 618. 10
In the state where the .card-type disk drive . 601 is not connected to
the external information processi ng apparatus 620, the solar cell 605
receives a |l ight quantity greater than a predeterm ned |evel to
supply the electric power to the nonvolatile sem - 15 conductor -menory
618, the liquid crystal display 619 and _ the liquid crystal display
panel 602 which i$ required for jﬂﬂqg;u ing the display operation. In
t hat case, the liquid crystal displlay tohtrol circuit 619 responds

to the closing of the display on/off switch 603 to 20 thereby read out
initial part of the index data and character generating data fromthe
nonvol atil e sem conductor menory 618, wHEre the signal indicating

10.5

 307 -




thé c¢haracter font to be displayed is sent to the liquid crystal
di spl ay panel 602. Thus, the initial part of 25 the index data is

di spl ayed on the liquid crystal di spl ay panel 602. Upon reception of
t he signal ~indicating that the scroll switch 604 is turned on, the
liquid crystal display control circuit $}9greads out the :
- 22 - I ndex data fromthe nonvol atile sem conductor nenory 618
to thereby displace the addreqsS DY _a predetermned disiance” Thus, | the
i ndex data being displayed on|th stal display panelf 602}is
di spl aced or noved 5 for a prled "\F By ©epeating the
f orward or backward scroljli i pdI"® i ng corre-
spondi ngly the scroll switch g04, t he index data
" is displayed can be noved as desi 0 e SN ' ijgna
i ndicating the turn-off 10 mgni pul ati on @ '\\\ i tilch 603
. after the di spl ay operatijon
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di§pFaylcontroI circuit 619 stops or ends the display opefation.

Figure 8 illustrates briefly a procedure for 15 updating the index data
stored in the nonvolatile sem conductor menory 618 as well as a
procedure for di spl ayi ng the index data el uci dat ed above.
Figure 10 shows an exanple of an |n|t|a] di splay franme 001 for
di spl ayi ng the index data and 20 exa es of the dlsplay frames 002 and
003 generated by MoV -Rg—t-he franc 804 throuuu uunlpUIQIIUH of1t he
scrol | . switch. Here, It hout-d—be TETTL oTed T 1T conj Uncti W th
the card-type disk drive pccprding to the £ st 03 enbodi ne of {t he
I nvention that in the index Hisplay 25/0p\N\di on qﬁelther t hel spi hdl e
motor for rotating the i sk -medi u Nevoi ce-coi | notjor agsoci ated
wth the rotary actuptof is not dpk g N\ can be seen frjom t he
expl anati on of the index {isplay procgé ~ TR
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~ 237 I ngly, even a power source of a snall capacity such as the

‘solar cell can be used-as the power source for ef fectuating the
di splay of index data practically . wi t hout any probl em 5
Furthernore, the card-type disk drive according to the first _
enbodi nent of the invention is g?t?ﬁgeous from the manufacturi ng and
econom cal viewpoi nts in the resp hat there |s no need for
providing additionally a sem-conrductar FBFBFY He—16—dedtcated—fon t he
di splay function because |t hg—ei-sptay oretromdedicated norly is
secured in the nonvol ati lle. - sen1conduuN nmenmmy 618 which is
; . N
I nherently desti ned for] storing sope ﬁr ogranm(s). |
Next, description will bg dijrected to cture and opernatiogn of a
card-type disk drive adqcordi ng toA enbodi nent of |the i nvention
W th enphasi s bei ng.jput| on the f4§0 \ t hose
of the card-type disk drijve faccor di n§¥ \ ' of the
invention. Figure 7 shows in a bl ock [
card-type disk.drive - 0
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according-to the second enbodi nent of the invention. As can
be seen in Fig. 7, acell 705 is enpl oyed in the card-type disk drive
701 in place of the - solar cell for supplying electric power to all the
25 <circuits incorporated in the card-type disk drive 701. The cel
705 may be replaced by a battery. At first, it should be
pointed out in conjunction with tﬁ% grd type disk dr|ve according to
- 24 - - the second enbodi ment of the invention that the.index dat a
stored in a nonvol atile sem conductor nmenory 718 is- not updated in
| i nkage with the updating of the index . data on the di sk medi um 710.
I nstead, a m croprocessor 5 714 drlggtﬁgf orarily a notor of the
head!/ di sk assenbl y in response t osi ng of the display on/off
switch 703, as can be seen fromFig. 9 which illustrates an I ndex
data di spl ay procedure in the card-type disk drive

RECEPTION OF DATA 801

RENEWAL COMMAND _ _

‘ 802

< INDEX DATA 804
_ RENEWAL
TNO

~—— RENEWDATA - RENEW DATA
ON MAGNETIC DISK | |ON MAGNETIC DISK

!

RENEWAL THEDATAON [—— 805
SEMICONDUCTOR MEMORY o

1

803

END OF EXECUTION OF 806
DATARENEWAL

(_DISPLAY SWITCH ON) 807
ON
\

I 808
START TO DISPLAY INDEXDATAOF |~
SEMICONDUCTOR MEMORY ON LCD

> - 809

Y c =< ~ 810

SCROLL SWITCHYES
ISON?  _~ '

- INO MOVE SOME DISTANCE
- DISPLAY DATA ON LCD

I
NO DISPLAY SWITCH
ISOFF?

YES
812
. (BDoF DISPLAY)/




acéofdihg to the second enbodi nent of the invention, for 10 thereby

readi ng out the index data fromthe di sk nedi um 710 onto the

nonvol atil e sem conductor nenory 718. _ Further, it is also to
be mentioned that in the case of the instant card-type disk drive, no
i ndex data processing is perfor rreﬁf Z;gt he nonvol atile sem - 15
conductor nenory in linkage with the ind dat a updati ng performed by
the hierarchically higher rank system differing fromthe card-type

di sk drive according to the first enbodinment. Thus, the instant
card-type disk drive can enjoy an advantage that the throughput is 20
i nproved over the card-type disk drive of the fir'st ~enbodi nent .
Parenthetically, it is also to be noted that the notor driving for the
di spl ay operation is only t enpor Z@\Ngr eby the electric power.
consunption can 25 considerably supE; e® Thus, the power required by
the instant card-type disk drive can be accommodated for by the cell
or battery. : The invention has been described in

(DISPLAY SWITCH ON)———— 901

002
DISPLAY “NOW READING INDEX-" |~
TOLCD . .

5 ‘ : 903
START HDAMOTOR /

l | / 904

READ INDEX DATA TO
SEMICONDUCTOR MEMORY

| 905
STOP HDA MOTOR /

- 006
START TO DISPLAY FROM v
SEMICONDUCTOR MEMORY TO LCD
907
SCROLLSWITCH\L_YES - 908
ISON? _~ l /
- INO : :
MOVE SOME DISTANCE
. | DISPLAY DATA ON LCD
| L | I
! 909
L_NO__~DispLay swiTCH |
s ISOFF 7 -
' YES

| 910
(END OF DISPLAY)/



~

conjunction with the card-type disk drive having a

t hi ckness of 10.5 mmin conformance to the provision

PCMCI A St andar ds.
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of 't he

limted to any

"Type 3"

i nvention is-never

t he
5 find applications to the renovabl e type di sk

However ,

specific size but may

drive in

t he

It should
equal ly be

However ,

e foregoing description,

oncern.

iség{%g

terms of characters
be appreciated that the teachings of the invention can

general .
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¥ . .
kaiid in case the nmessage in voice is to be generated, a sound
generating el enent equi pped wi-th a vibratory plate 20 (e.g. speaker cone)

produci ng no dusts will have to be hermetically mounted at a | ocation
corresponding to the di spl ay wi ndow. Such sound generating el enent may
be | npl ement ed by using, for exan’?y,gza pi ezoel ectric el enent .
Besides, it wll be necessary to provide 5 additionally or newWy a sound
signal control facility such as a sound control. LSI. ' As
wi |l now be apparent fromthe foregoing description, in the card-type
di sk drive according to =~ ~ WHAT IS CLAIMED I S:. 1. A magnetic.
di sk drive equi pped with a display fu | PR, rising: a disk
' QF%lcgb-t d di sk nedi um

medi um a spindle notor for r

106

107

e — - 6T
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a head for witing/reading data to/fromsaid disk nedlulﬂﬂmjﬁimﬂﬂlgé T
ctuator for noving said head to a f edet er m ned 03|t|3n on sai i sk
ag g p p L Sk Bl

nmedi um a control circuit for said actuator;

sem conductor nenory for storing all or a~part of- data eforded in a
predeterm ned data recordinng area on said disk nmedium -~ a display
‘panel including a di splay el ement for displaying data ofl_a_predetgmii-Ree—
Moy area on sgirde e Ikirk NppRRERSY SoUTepED wrn brsBLAY FARCTER/AND

out putting data Sart oSk by METEh o SR

processi ng system (S Tnyg start or ending of
data display operation; o a dlsplay pomer source for supplying an

el ectric power pAlCKGEOUND OF ik C&M@?’I@ enent for displaying the data;
and means for. an update contr unction for updating the data

stored in said predeter nmmyd fE%EHﬁ’fﬁéﬁhﬁioﬁaréléeésCQGd&CaQékﬂﬁﬁﬁéy in
| i nkage wi th updating of data recorded in a predeterm ned data recording

area on sai.d disger@@ d8vice which AnGElidés Ca dickatibYe ALskrgepgihg claim
1, wherein said sw tch means has a function for: controlling nove of a data
dlsplay _ as a memory medium and which constitutes one of
5 peripheral units of a conputer. More partlcularly, the
anentlon 1s concerned with a dlsk-type storage device
equipped with a d;splay element. With the phrases
fdiek-tyoe_Storage", or "disk medium drive apparatus"”,
"disk drive" and the like used herein, it is contem-

10 plated to conceptually encompass a magnetic disk drive
also known as the'hard'disk drive, a magneto-optical
disk drive, an optical disk drive and the like.

There prevails an increasing trend of
implementing computers in more and more small size, e.g.

15 from a desk-top computer to a lap-top computer;.a
notebook eize computer and hence to a pocketbook size
computer. In accompanylng the trend mentloned above,
the magnetlc dlsk drrves on the market tend to be more
and more mlniaturlzed, e.g. from 3.5-inch size to

20 2.5-inch SLze, to 1. 8-1nch size and thence to 1.3-inch

Eflze.aﬁg§e# 9‘1 g; ?ﬁzdrlve is also attempted to be
sm&if&r structure as with the case of

lmplemenge& 4" a®

the magnetxqadlgk drgye. In the following description,
the magnetic disk drlve, the magneto-optxcal disk drive,

r 58 Bk
25 the optlcal &%sk}drlve and the like are generally
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-28 - 3. A magnet i,

fecorded in a predeter rTﬁHiS(SHIEH&lPKSeBEﬁ‘Nj
i ncl udes i nformation cqncer nREBLAGED | eas
operator's nmenoranda cdnaeermrg e recor
4. A magnetic di sk drive according to

REFLALENEINL OIIDD1

#ding to claim {1,| wherein the dat
ng area on said di s&hMARAPE
one of - hlstory recordi ng and

ded data on saj d disk nedi um

claim1, whereiph said neans for .

di spl ayi ng the dabasKk MEDHM ORPVE: APPARATUS GR,UIPFED WITH DISPIAYSEINCTION AND

sem conduct or -

menory 1S consti { UDESPLAY METHOD) WOR THE' SAMES|

di splay; and

wherein said display power source is constituted by a solar cel
A magnetic di SRBETRAETaOFo MHENPISCIABURMe of clains 1 to 4,

I ncl udi ng:
an electronic circuit suBsddske
a cover

a di sk nediu

a head for MKIP?H&FP&Q&IHG

having a wi ndow aligned with said dis
met hod of operﬁPpﬁgrglﬁﬂgﬁ@P¢GQ£§ﬂ<hﬁ§§R¥Y

5.
further

a supporting nenber for supporting said actuator

mastium s e r@met%n%m !:'Fre& t:
éﬁf %%. i |%rd?gﬁrﬂFP§eshaving:

g ”Dttﬁtﬁ#@aa#%"%%aé%‘%%%

an

U, 4 kel

- simply and eas;ly without need to be connected to a

hierarchically higher rank
drive apparatus includes a

‘a semxconductor memory for

apparatus. The disk medium
predetermined memory area on

storing all or a part of data

recorded in a predetermlned data record;ng area on the

idisk medium, an update control function for updating the

data stored in the predetermined memory area in linkage

with updating of data recorded in a predetermlned data

recording area on the dlsk

displaying the data of the

medlum, a facility for

predetermined memory area of

the semiconductor memory on a llquxd crystal dxsplay

panel, sw1tches for controlling start of data dxsplay

operation, move of displayed data area and endlng of

_dlsplayxng operatlon, and a power source for supplyxng

| an.electric power to circuits including a data display

circuit.
Figure 6 -
g“-; .' !},Jz: :;:"" e
g.{ L
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sem

ctor nenory for storlng all or a part of data recorded in a
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pa

od or-Jaa-n dat A ronnardimaearaoan b ool al
> AL g N 1 ot lg -F-C& A—s-ate—ch DK et oy ah bp| ay
@XT&EEHE]Q&?@ FI ay el enent for displaying data of a predeterm-ned

e}
o}
pr
.op
a
di

Br

nmory area on sali d sem conductor nenory; ~ an.interface for
putting data from sai d . disk nediumto an external information
ocessi ng system for. control i ng start or endi ng of dat a di spl ay

er at | £ o r&?
i ﬁimgbe%eeama . GAL) crreble,0 %rtftlgt story of regords or
g:oisglyapg riemergpdacan Fr;gyrgq et%ﬁ%raa%&raej in a disk me%&l%f hb) f sy ¢

conpr i ydthout need to be p@wptedgo @ heerarchiraliehighenrank aPPafamsrrEb? mqu or
re
" on

adi napparatus rigclddésaa fpredetérmined thediosk aneadpmra semigopdustist mcwpn'eéﬁlsbcfgrt i on
sai @togingkallrefliaUpart of data recoided iinG: prefetetmined alata rbomigaarce xor theddisln a
edet efdiiiiR hrdfidate’ RRRHIfuRBG R upfati! tHe d4th Storéteii thépredetermined memory

area in linkage with updating of data recorded in a predetermined data recording area on the

disk medium, a facility for displaying the data of the predetermined memory area of the
semiconductor memory on a liquid crystal display panel (602), switches (603,604) for .
controlling start of data display operation, move of displayed data area and ending of
displaying operation, and a power source (626) for supplying an electric power to circuits
-including a data display circuit (625) :

Fig. 6.
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updating said stored data in linkage w th updating of t L
a predetermined data recording area on said disk nediu EPLACEMENT SHEET
di sconnecting said di sk nmediumdrive apparatus equi pped | WFrTadTspt= _

function from a hierarchical by higher rgnk apparat us; @n 598

di spl ayi ng said stored data by power from said di spl ay poyer so“u%:'é I
response to operations of a switch for controlling staft

dlsplaylng operation, move of the display and endi ng of sald dlsplay

oper ati onWHAT 1S CLAMEES I d of oper ating a magnetic di Skdrtve—sad

magnetic disk drive having: - a di sk medi um a spindl e notor
“for rotating said disk rredlum S aheadfor wrltlng/readlng dat a
to/fromsaid di sk nedium an act uator for noving said head to a
~predet er ni.ned Aqaagneﬁem&wedeqt d e b,“aisplay function? c6RP h§1ﬁ% circuit for
- said actuator; ‘a sem conductor memory- for storing alf or a part of

- data recorded aﬂlsﬁxﬁé(ﬁdﬁtel’m ned data recording.area on said di sk nedium
a dlsplay panel |nclud|ng a display element for displaying data of -a

~predeternined a eﬁﬁ@rem@goeqothgdaﬁ%pgﬁquﬂ -Or .mMenory; - an
interface for outputting data fromsaid disk mediumto an external
o hf or _n'at ion . ahead for wntmg/readmg data to/from said disk medlum
| . an actuator for movmg sa1d head to a. predetermmed position on sa1d d1sk medlum
a control c1rcu1t for sard actuator ; |
a sermconductor memory for stonng all or a part of data recorded ina predetenmned_
- data recordmg area on sa1d dlsk medrum h )
a drsplay panel mcludmg a drsplay element for dlsplaymg data of a predetermmed.
memory area on sa1d sermconductor memory, '
“an 1nterface for outputtrng data from sa1d d1sk medlum to an external mformatlon
processmg system R _ | |
sw1tch means for controlhng start or- endmg of data dlsplay operatlon,
a d1splay power source for supplymg an eleetnc power at least to sard dlsplay element -
-+ for d1sp1ay1ng the data and |
| | means for an update control ﬁmctlon for updatmg the data stored in said predetermmed ,
memory area of sard sermconductor memory in lmkage wrth updatmg of data recorded in a"._'_ _.
predetermmed data recordmg area on sa1d drsk medrum | |
2. A magnetlc d1sk dnve accordmg to claim 1 wherem said switch means has a function

for controlling move of a data dlsplay

. % ¢ L W 5 %



- 30 - processing systemfor controlling start or ending
operation; and a display power source: for supplyfn
power at - least to said display elenent for displaying the
wherein the nethod conpri ses: - ros@ting the disk e
nmovi ng the head for reading/witing data fromto said di pk nediumto a
predeterm ned position on said disk. medium - _ di stonnecting-said

. di sk ‘medi um dri ve apparatus. equi pped with a display function from a

“hierarchi gal | y Ahingipakti¢ afiék @8’ acbding to claim 1) OWRdrbind tHeNdald! BdeorRAT HMa
noving a head for reading/witing data fromto said disk nmnediumto a

- predet er nhpgeter®i [dafdre@brdfil shesl of Kaidedlil Medium include$ ifFbiRstich GStctmitig & |
. of data recorded in a predeterm ned data recording area on said disk

- medi um "apdst one of histSiySoH re¥drafhg Rl bpeta@irameAbAnBY cHRMBIng FRPeSqied ditRinay
- power source in response to operationsof a switch for controlling start
- of dat a dif@ldakimedigper at i o_n',' nove of the display  and ending of said

- display operation.

4. A magnetic disk drive according to claim 1; wherein said means for displaying the data
of saidipre(.iefenni'ned rné_mory area of said semiconductor memory is cnnsﬁmted by a li'quid.

~ crystal display; and wherein said display power source is constituted by a solar cell.'

5 - A_magneﬁc_disk~ _dﬁve acc_o'rding to any one of claims 1 to 4, further 'inqlu_ding:
a supporting me'mber'for-'supporting said actuaior; o
an eléctronic' lc_.:ircuit substraté for supporting said control circuit; and

‘a cove.rl"hnw-/ing: a WinddW_' aligned with said dispi_ay element.

6. A method of opéraﬁng a magnetic I_disk_ drive, said magnetic disk drive having:
. adisk mediﬁm; I : | o o
a spindl.é'.motor_:fd.r. rotating said disk mediu_rn; R
| é head for Wfiting/readiné data to/ffqm_ said aisk medium;
an actnator'fo: mdving_ said hc-;ad to a nredeterminédlpnsi-tion on sa1d disk'medinfn; _
. a control cirCuif for sa1d aCtua';nr;' | |
_'a semiconduntnf r_nernnrj' for s_toring allor a Part nf_data 'récofdéd ina predeterrnined :
" . data recording area on séid disk'nlediurn;' - | o |
a display 'pnnel '_inciuding a di_Splay e'ler.nent' for_. displaying data of a predetennined
nﬁgmory area on said sémicbndngtor r_nemnry;' o
an interface fo.r. outputtmg data 'fror_n‘ said disk inedium to an -extémal information

prOcessing system for controlling start or ending of data display 6p'eration; and

i+ ¢ L M 5
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-30- equipped with a display function froma hi er areri cal |y ,hi%%er rank
appar at us; and di splaying said stored data {n re_séo«H"s"‘tia‘l :
oper ati ons of a switch for controlllng start of data di{ spl ayi ng :

operation, nmove of the display and endi ng of said di gplay operation. 9.
A display nethod for a di sk rredl um dri vé? - apparat us el ‘

di splay functio ccordin clajm further risin ep X
“updating said as‘i}ﬂ?léﬂpﬂ‘é(? e| Pﬁ?&i’@b’l% e e?ff)‘BQPW ngeast Wesgﬂg@ IF‘%E%F"EBH in
a predet etr elg dat: recording area on sai d disk nedium sai d
~ updating or d gf8uted in  succession to saj d storing step. 10.
A display rret hod for_ a disk nedi umdrive apparatus equi pped-witha

di spl ay functi‘BifreiRdhe mempd; PmPTISESi m 8 further conprising after said

di sc_o..nnect I ng rotatmg the d1sk medium;

moving the head for reading/writ_ing data from/to said disk medium to a predetermined
position on said disk medium; - | | '

storing a part or all'.of data reoorded in a predetermined data recording area on said
disk medrum | _ _ |

updatlng said stored data in hnkage with updatlng of the data recorded in a.

| predetermmed data recording area on sald drsk medium;
dlsconnectlng said disk medium dnve apparatus equipped with a d1sp1ay functlon from '
2 hierarchically higher rank apparatus and | "

drsplaymg sa1d stored data by power from said d1sp1ay power source in response to'

operatrons ofa sw1tch for controlhng start of data dlsplaymg operatron move of the drsplay

“and endmg of said d1splay operatron

.' 7. A method _of oper-ating a magnetic dis_k .drive,. said "ma.gnetic. disk drive having:
& disk medium; - I
~ aspindle m_otor for rotating said disk ;_mediu.m;
| a head for writing/reading data to‘/from said disk mediurn'
an actuator for moving said head to a predetenmned position on said disk medlum
S a control circuit for said actuator; | |
a sermconductor memory for stonng all or a part « of data recorded in a predetermined
data recordlng area on sa1d disk medlum _
a drsplay panel mcludmg a dlsplay element for d1splay1ng data of a predetemuned
memory area on said semlcond_uctor memory; | )

an interface for outputting data from said disk medium to an external information

R ) R 0
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step, the steps 'of: rotating said disk medium movt-Nng
a head for witing/reading data to/from said disk nediumtp ,,3.‘
predeterm ned position on said- disk nmedium and. ' st o'i ’ﬁart
or all of the data stored in a predeterm ned data recordijpng aream said

- di sk rredl um _ C- 'L11‘1111111131111

processmg system for controlhng start or endmg of data dlsplay operatlon and -
a display power source for supplying an electric power at least to said display element
for displaymg the data; ) |
~ wherein the method comprises:
| rotating thé. disk medium,;
| mdviiig the head for reading/writing data from/to said disk medium to a preddterrriin'ed
| position on said disk medlum, | o
dlsconnectmg said dlSk medium dnve apparatus equ1pped with a display function from
a hierarchically higher rank apparatus;-
rotating the disk medium | |
moving a head for readmg/wntmg data from/to said disk medium toa predetermmed
pos1tion on sa1d disk medlum | |
| stonng a part or all of data recorded in a predeterrrlmed data recording area on sa1d
d1sk medium and | | |
displaying said stored data by powér from said. display powér source in respo'nse: to
. operatlons of a switch for controllmg start of data d1splay1ng operatlon move of the display

 and ending of sa1d dlsplay operation
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