-2 A HNFORMATI ON' STORI'NG DEVI CE' AND METHOD FOR CONTROLLIgH
RECORD/ REPROBUGE:: 4 NFORVATI ON BY SELECTI NG ONE OF VORKI NG
OF THE | NVENTIXON The present invention relates to an info B-__ LT 00
device, and in particular to an infor'mati-orik storing device having a

plurality of woripoauiRden droR1ke oEY:aS LGP AL Vom SRR IR, |

sel ected aceording to conditions of power supply
rank, with whi ch gaMe i oo obuce $RFDRANTSOROFACEERETARY a et hod
for driwving sanme. The term."information storing device" used here includes
a rotary 10 type information st QNENOFIRORKENBUMODRS a nagnetic di sk

L}

BACKGROUND OF THE INVENTION

Thé preéént invention relates to an informa-
tion storing device, and in particular to an information
storing device having a plurality of working modes at

5 recording/reproduction, which can be selected according
to conditions of power supply for a device of higher
rank, with which the information storing device is
connected, and a method for driving same. The term
"information storing device" used here includes a rotary

10 type information storing device such as a magnetic disk
device, an optical disk device, an opto-magnetic disk
device, etc. and a .magnetic tape device.

The present invention can be applied to a
mounted/dismounted type and a fixed type information

15 storing devices.

Down-sizing and diversification have been
attempted also for rotary type information storing
devices such as a magnetic disk device, optical disk
devices, opto-magnetic disk dévices, etc. and magnetic

20 tape devices, used as external storing deQices, keeping
step with down-sizing of electronic cdmputers such as
so-called personal computers, office computers, work
stations, etc. For example, down-sizing tendency of
magnetic disk devices is such that it proceeds from

25 3.5" to 2.5", to 1.8" and further to 1.3". Down-sizing
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device»an optical disk device, an opto-magnetic disk device, etc. and a.
magnetic tape device. The. present invention can be apfied to & '
nount ed/ di snounted type and a fixed type infornmation 15@%%%?551&&@%&%5!‘
Down- si zi ng' and di versification have been-a2tenpted allso_for ‘rotary type’
‘information storing devices such as a magnetic disk device, optical disk
devi ces, opto-negndencydicah Beviseen, adso. fendophdoeli diek depécesvands,
used as ext.ernal storing devices, keeping step with down-sizing of
el ectroni c conpoptosmagoetic ddskalevdces.soHsreiohplowr thegef rotary
conputers, work stations, etc. For exanpl e, down-sizing tendency_ of
magneti c di sk dsypeednformasionnhstordingr de¥dgess agm generally called

simpiy disk devices.

5 On the other hand, keeping step with down-
sizing of the magnetic disk devices, card type
mountable/dismountable magnetic disk devices according
to PCMCIA (Personal Computer Memory Card International-
Association) standard have been developed. For example,

10 there are known technigues disclosed in U.S. Patent No.
5,062,016, filed May 5, 1986, JP-A-5-181565 and further
JP-A-4-356785.

As a representative specification, by which
standardization is intended, including interface for

15 electric connection, there is. a recommended specifica-
tion on IC memory card for personal computer promoted by
Corporate Juridical Person, Japanese Electronic Industry
Development Association (JEIDA), in cooperation with
PCMCIA in USA. Originally it was a recommended specifi-

20 cation exclusively directed to memory card (PCMCIA Rel.
1.0/JEIDA Ver. 4.0). Thereafter it was extended to a
specification (PCMCIA Rel. 2.1/JEIDA Ver. 4.2), includ-
ing magnetic disk devices, keeping step with down-sizing
‘'of the magnetic disk devices.

25 According to this recommended specification on
IC memory card for personal computer, working conditions
can be set so that a relevant memory card can be used

together with other cards of an electronic computer
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Conput er Menory Card International Association) standard have been
devel oped. For bexsepleconstructed that it is prohibited to use a PC
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card, when working conditions offered by the PC card
don't satisfy working conditions required by the.system.

A parameter on power condition information is
included in these working conditions. The parametér
includes standard voltage of working power, minimum
voltage of working power, maximum voltage of working
power, current of continuous power, maximum value of.
mean current in 1 sec, maximum value of mean current in
10 millisec, necessary supplied current in power down
mode, etc.

The system, in which use of a PC card type
magnetic disk device is expected, is diversified.

That is, it extends from a work station having
a sufficient power supply capacity,.which demands a high
speed access property from the magnetic disk device, to
a portable type computer incorporating a battery, which

demands low power consumption rather than access

property. Therefore it is desired for the PC card type

magnetic disk device used over these not specified but
diversified devices of higher rank to be able to offer

selectively a high speed access property or a low power

consumption according to power supply capacity of a

device of higher rank connected therewith.,
However, as it can be seen from the recom-
mended specification for IC memory card for personal

computer published by JEIDA and PCMCIA in USA, there

FH Sl_gEET.HAS @EIEE‘_n ency-



10T héie are known techni ques disclosed in U S. Pat
filed May 5, 1986, JP-A-5-181565 and further JP—A—4-3BB ﬁ% %
representative specification, by which standardi zat ijjon i s RERLAR Qd

including interface for 15 electric connect4on, the S a reconmended
specifica- tion on IC nenory card for personal conputer pronoted b

Cor porat e Juri darel needisk, dewpaasséneledingnacPCndasdr yypever opnfhxed
Associ ation (JEIDA), in cooperation with PCMCIA in USA. Oiiginally it was
a reconmmrended spEPEfWthb cani ofifexchedpgtiyedyrachéght speedoageessd
(PCMCIA Rel. 1.0/JEIDA Ver. 4.0). Thereafter it was extended to a

'speci fication (POMPERAtRePI 2. lpsEpgweveeonaumpt19ncagaordhggnﬁgne@werd|sk

devi ces, keeping step with down-sizing
supply capacity of the device of higher rank.

5 Personal computers of notebook size or pocket
notebook size have been used more and more often outside
office owing to down-sizing of computers, which has
accelerated lowering of power consumption of disk
devices mounted on the computers. That is, it has been

10_ tried to lower power consumption according to the
tendency that smaller driving power of a disk device is
more desirable. As an example thereof, there are known
techniques disclosed in U.S. Patent No. 4,933,785
(corresponding Japaneée application JpP-B-3-503101), in

15_ which electric poﬁer supply to circuits, fdr which no

| power ié required functionally in each working mode, is

- suppressed by constructing a magnetic disk dévice so
that either one of working modes can be set by
classifying them into:

20 l) sleep mode, in which, least necessary
interface function with a device of higher rank
(computer system) necessary for restarting CPU being
left, other circuits or function thereof are stopped;

2) idle mode, in which CPU is working and,

25 all interface functions with the device of higher rank

being left, function of a spindle motor, a servo motor,

a record reproducing circuit, etc. is stopped;



of >The:sagnetic di sk devices. 25 Accordlzgzga;r‘;f‘” ------ ded
specification on IC nenory card for personal conmpuger, vwgui
can be set so that a relevant nenory card can be used—tog
cards of an el ectronic conputer 3 systens ~According to the
specification the systemcan be so constructed that it is prohlblted to use
a PC card, when working c@jdi iiddesmofibgr éd WwhithesPCvoafundbhodbn datisfy

wor ki ng condi ti ons required by the system 5 A paraneter on
power condi t i onwprkdngainom is¢ate where the spindle motor is rotated

and a data recording/reproducing circuit is in a stopped
state; and

5 . 4) several working modes in usual_opefation
such'as a write/read mode, a seek mode, etc.

An effect to reduce mean power consumption in
the different working modes can be achieved by this
method. However, by this method, no attention is paid

10 to the initial period of the spindle motor start, at
which power consumption is maximum. For this reason, no
effect can be obtained to reduce specifically power
current at start of the disk device. |

As other prior art techniques there are those

15 disclosed in JP-A-4-205963.

By this method, the number of turns of the
spindle motof is decreased to such a degree that the |
rotation of the disk is maintained in a.waiting mode, in
which write/read is not effected. This method has an

20 effect to reduce the transient necessary maximum power
current to shorten a period of time necessary for
increasing the rotation of the disk to a predetermined
value.

However, in a disk device in general,

25 frequency with which the state where write/read is not
effected is produced is not necessarily so high.
Further, since the state where write/read is not

effected is one where power consumption is smallest next
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i ncTuded in these working conditions. The paraneter includes standard

vol tage of working power, mnimum voltage of worki ng power=—mexim ol t age
of working power, current of continuous power, naxi |
current in 1 sec, nmaximumval ue of nean curbent in- F??S@I*“neces$ary
supplied current in power down node, etc. The system in wii¢h use of a PC
card type magnetoctbeskotiewosking sxp&eté@oweg gonenmption. being 0 W)

That is, it extends froma work station_ having a sufficient power supply
capacity, mhlchwbéﬁﬁnﬁgwsrhﬂéhn§§e§M15€@§§sOﬁrép@Wﬁy FPBFIFR 1ﬁﬁgﬁ§t|c di sk

device, to a portable type conpute orp ratln a batter egands
| ow power consuﬁﬁFPGﬁsFaPﬁeFtﬁﬁ§n°§c3§§ of and nex gregte st #9712

access, in either case power consumption belng greater

5 than that required when read/write is not effected while
rotating the motor), as indicated in a cited reference,
even if the disk motor speed is reduced by setting a
waiting mode in this state where read/write is not
effected, no effect to reduce remarkably power consump-—

10 tion can be obtained as a whole. On the contrary,
considerable power is consumed temporarily, because it
is required to increase the rotation speed of the disk
motor upto a predetermined value, when it proceeds from
this waiting mode to a write/read operation, if the

15 read/write state is interrupted in this waiting mode.

Furthermore, since a certain period of time is
required for increasing the rotation speed of the motor
upto the predetermined value when it proceeds from this
waiting mode to the write/read operation, this gives

20 rise to a problem that start of the write/read operation
is retarded, which lowers working speed.

In addition, in this cited reference, read/
write speed is only one usual speed (one kind) and no
attention is paid to set arbitrarily diversified data

25 read/write speeds according to needs of users.

As another prior art example, there are known

techniques, by which in case where the point of time of

a succeeding read/write start is previously known in a



Zofbroperty. Therefore it is desired for the PC carg-t ) netic. disk

devi ce used over these not specified but diversifieo - EEP ) ""—Trank
to be able to offer selectively a high speed access Yy QF 1 GEN Jower
consunption according to power supply capacity of a'2 '

rank connected therewith. However, as it can be seen fron{the recont mended
speci fication fmagnéthnﬂigkcéeUiceﬁ p&r ssnavoideguterapoelesate/by JEI DA
and PCMCI A in USA, there 4 are no disk devices including a_PC card type
or a fixed decelerate the head more strongly than required to save
power at seek by detecting a waiting time from seek
start to read/write start and by controlling seek speed
5 (moving speed) of the head so that the difference
between this waiting time and an average seek time
previously obtained for each displacement distance of
the head be approximately zero, as described in JP-A~-63-
87663.
10 However no idéa is disclosed to distinguish
high speed seek, by which high speed processihg is
possible, and low speed seek effected with low noise and
low power according to request of the user or according
to power supply capacity of the device of higher rank. -
15 PFurther no attention is.paid to read/write arbitrary
data with different read/write speeds such as a high
speed, a standard speed and a low speed according to
request of the user.
As a prior art example on the high speed
20 access property, there are known techniques, by which in
order to improve operability of a reproducing device in
a compact disk-(CD) or a digital audio tape recorder
(DAT), a second speed is autbmatically set for read/
write of signals such as control signals TOC other than
25 audio signals, which speed is higher than read/write
speed for usual audio signals; as described e.g. in JP-

A-2-156470. However, in this document, no attention
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type whitch can offer selectively a high speed access property or a Iow :
power consunption according to power supply capacit yFof=th f

hi gher rank. 5 Per sonal conputers of noteoodHKSSBEFﬁHAéh
not ebook size have been used nore and nore &ften outsi de a&bmﬁ@e@mnng
down-si zing of conputers, which has accel erated | owe e
consunption of Usspadévtoesquudfudlbn anbitoapyt data Whashlghoﬂldhhg been
10 tried to | ower power consunption according to the tendepcy that smaller
driving power OR#S€ dektbévP§§r|ylﬁbrélﬁégF?BBI@edﬁﬁmaﬁpﬁﬁﬁﬁpﬁBCPhi$e6f
there are known techni ques dlsclo§ed in U ten

33,
(corr espondi ng Q&ﬁﬁnﬁﬁﬁeﬁppﬁlﬁﬁﬁp ﬂrgPSBe§§56§ Oi) VnsESG (33 g%l%%V?Fc

ower supply to circuits
P PPLY power consumpglon accordlng to request of the user or

5 according to power supply capacity of the device of
higher rank.

For a magnetic head used in a magnetic disk
device, heretofore an inductive head is used, which
produces reading voltage on the basis of the electro-

16. magnetic induction effect on winding conductor.

Recently an MR head is used, which produces
reading voltage on the basis of the magneto-resistance
effect. - The MR head‘has a feature.that it produces
reading voltage without variations in magnetic field

15 intensity due to relative movement of the magnetic head
to a magnetic recording face. Further for the magnetic
head of hard disk drive, a floating method is usually
used, utilizing a hydromechanical effect acting between
the head slider and the disk surface. In addition,

20 recently a contact method called contact recording is
used, by which the head slider, on which the magnetic
head is mounted, is net floated. |

Requiremente of users for properties of a
magnetic disk device or an optical disk device can be

25 roughly classified into two types, as described below.

@® high speed transfer, high speed access, and

@ 1low power consumption, low noise.



powEr .8 required functionally in each working node
constructing a magnetic di sk device so that either

be set by classifying theminto: 20 1) il
| east necessary interface function with a-dev+ce of € L |
systen) necessary for restarting CPU being left, other circuits or nct i

t hereof are stopped; 2) i@heordde, tonsahishyCPhei segoikemgntaddefined|
interface functions with the device of higher rank being left, function
a spindl e notorbyalierit istneceasaryotd ingreasei blye cread/write cspeed

st opped,;
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of the disk, i.e. the rotation speed and the seek speed
of the head. On the contrary, in order to satisfy the
requirements defined by @, it is necessary to decrease
the read/write speed of the disk (rotation speed) and
thé seek speed of the head. These two properties are
contradictory to each other and there exists heretofore
no disk device satisfying_these two properties at the
same time, but there are different models of devices,
each of which has one kind of the data read/write speed
and the seek speed. For this reason every user cannot
help preparing at least one model of devices satisfying
each of the two properties and selecting a magnetic disk
device having properties suitable for utilization condi-
tions (whether it is used under restriction on noise
level and maximum power, whether the transfer-access
speed is regarded as important, etc.) for every use.

In this case problems as described below take
place: |

@ a magnetic disk device having either one of the
properties should be selected, even if aimed utilization
conditions are not clear;

@ there is no way other than buying another or
replace by another, when it is desired to exchange a
property of a magnetic disk device with another in the
course of utilization because of change in utilization

conditions; and

of



5 3y idl“e node, in which servo function is working in a state where the
spindle nmotor is rotated and a data recording/reproducing circuit is in a
stopped state; and 5 4) several working pode:
operation such as a wite/read nbde, a seekKlOmde, et nAsngEKHASBEEsd‘ce
~mean power consunption in the different working m)del '
this method. However @byithis impbseible &btewitoh o¥epatNesHr —
initial period of the spindle notor start, at which power consunptlon S
maxi num For thtime&gsanpomdiabf&mtwagnoﬁeu&hﬂama&dono reduce specifically
power

Particularly such problems take place for a
disk device attached to a personal computer using both a
5 commercial AC power source and an incorporated battery
power source-such as e.g. a notebook type personal
computer. In this kind of personal computers, since
sufficient power can be supplied in case where a com-
mercial AC power source is used, it is desirable to keep
10 the head seek speed and the disk read/write speed
satisfactorily high. On the other hand, in case where
an incorporated battery power source is used, it is
desirable to lower the head seek speed and the disk
fead/write speed to use it at a low power consumption in
15 order to elongate continuous utilization time of the
system, |
However there exist no information storing
devices yet, which can be used while switching working
modes of access or read/write éccording to utilization

20 conditions.

SUMMARY OF THE INVENTION
An object of the present invention is to
provide an information storing device having a functionl
to effect a high speed processing of the information
25 storing device while making positively efficient use of
power, when enough power is disposable and to drive the

information storing device at various low power
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curfent 2at start of the disk device. As other prior [A 'l SisTe
are those 15 disclosed in JP-A-4-205963. By this nethoo Sﬁh"'hu
turns of the spindle notor is decreased to such a dégree PHELAtH

effected. This nethod has an 20 effect to reduce the transient necessary
maxi num power oconsunptioswodes, awpeni dtispésabhe pewessis ynéprenorgrasi ng
the rotation of the disk to a predeterm ned val ue. However, in a disk
devi ce in generaggording ctocpeyeni condit tens hef sthe cddenice of ihighend is
not effected is produced is not necessarily so high. . )
rank, with which the information storing device is
connected.
5 Concretely speaking, it is to provide an
information storing device which selects itself or has a
device of higher fank select a high speed access
property, a high speed processing property or a low
power consumption property according to power supply
10 capacity thereof for wide ranging devices of higher rank
1) from work stations having sufficient power
supply capacities, demanding a high speed access |
property and a high speed processing property to the
‘disk device
15 2) to battery incorporating portable type
-electronic_computeré demanding low powér consumption
rather than access property, etc, and performs
read/write operations with the selected operation or
working mode.
20 | Another object of the present invention is to
provide a disk device capable of removing the problems
of the prior art techniques, by which a user can select
arbitrarily one of at least two modes, which are a quick
mode (high speed transfer-high speed access mode) for
25 effecting seek and data read/write and a silent mode
(low speed-low powef consumption- low noise mode).

Still another object of the present invention

is to provide a disk device having a switching function



FUfthéﬁ, since the state where wite/read is not effected is one where

power consunption is snallest next -6 - to the not f .H SLaLT
consunption being 0 W where power is not switched o ?ﬁ§§%E§E ﬁégﬁﬁ_ 0
greatest at start of the notor and next —yrldatest at M : e

case power consunption being greater 5 than that required when read/wite

i s not effect edckiinige scolg iteg selectnitdhe) quicki medeatiad cageawbereda

reference, even if the disk notor speed is reduced by setting a _waiting

node in this sCoMPefRgdad DPOWEr\SOULGes igoused and the silent mode in
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case where an incorporated battery power source is used

'in a disk device attached to a personal computer, in

which both the commercial power source and the incorpo-
rated battery power source is used.

In order to achieve the above objects an
information storing device according to the present
invention is constructed as follows.

The information storing device provided with
means for inputting power from a device of higher rank;
a device for selecting one of working modes having

different necessary maximum currents; and a device for

informing the device of higher device of necessary

maximum current information on each of the selectable
working modes.

Particularly in a device using a disk-shﬁped
memory'medium the selectable working'modes are composed
of combinations of:

1) different disk rotation speeds;

2) different average seek times; and

3) different times'for starting the spindle
motor.

. In case where a maénetic tape is used, various
working modes are realized by making speeds of fast
forwarding and rewinding different.

Further a read head for :eading out signals

from data recorded in a disk may be an MR head using a

;
is

n_either



efTe¢Ied, no effect to reduce remarkably power consunp- 10 tion can be
obtained as a whole. On the contrary, consi der abl jf _povweri
tenporarily, because it is required to increase t

required for increasing the rotation speed of the notor upto the
pr edet er mi ned sahtactheecordpngcmetbodr sayt hesusgdri by wodeht Bhene

wite/read operation, this _gives 20 rise to a problemthat start. of the
write/read opéMQQDGhiPshﬁéﬁaiﬁeﬂ?tmﬁieﬂtFémBYsgﬂﬁrRyagogﬁﬁgﬂgl?ﬂ;addition,

inthis cited reference, read/
effect between the slider, on which the read head is

5 mounted, and the surface of the magnetic disk in a
region of the rotation spéed of the magnetic disk in the
.sélectable working modes.
The information storing device may comprise
further a device for receiving information on current,
10 which the device of higher rank can supply, from the
device of higher rank, with which it is connected, and a
device for prohibiting execution of the working modes,
in which the necessary maximum current is greater than
the current, which can be supplied, among the plurality
15 of working modes. | |
Oh the other hand the device of higher rank
includes a de§ice for supplying electric power to the
information storing device; a device for receiving the
maximum current information of'the pluraiity of select-
20 .able.working modes having different necessary maximum
currents; a device for detecting or calculating current,
which the device feeding with electric power can supply,
taking utilization situations into account; a device for
selecting a specified working mode among the plurality
25 of working modes; and a device for prohibiting that the
working modes, in which the necessary maximum current is
greater than the current, which can be supplied, aré

selected among the plurality of working modes.



write:speed is only one usual speed (one kind) and no attention is paid to
set arbitrarily diversified data 25 read/wite speeds according to needs of
users. As another prior art exanple, there are knowp=teehnigues. by which

in case where the point of time of a suceekdlimng reafl/ MiBtRiStralds BBEN
previously known in a 7 magnetic disk device, itjlis avRERACED

accel erate/ decel erate t i Hegpdrbans sﬁﬁbwglpamh@n Ner
at seek by detecting a waiting time fromseek start to read/wite start and
by control | i ngpaddiiosdesdy in case where a power source (battery) is
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incorporated in the device of higher rank.

When a working mode, in which the necessary
maximum current of the information storing device is
greater than the current which can be supplied by the
device feeding with electric power in the device of
higher rank, is selected, either one or a plurality of
following predetermined operations are effected, before
electric power is supplied in reality e.g. for starting
the spindle motor in the connected information storing
device:

1) it is prohibited to select the specified
working modes;

2) it is displayed to an operator that the
specified working modes are included; and

3) a selectable working mode is executéd.

By a method for controlling the device of
higher rank and the information storing device, the
device of higher rank is informed by the information
storing device of the necessary maximum current
informatioh on each of the plurality of selectable
working modes before the start of the spindle motor,
which is an operation giving the greatest current,
thereafter the information storing device receives a
control signal for selecting one of the plurality of
working modes from the device of higher rank, and the

start and normal rotation of the spindle motor or



5 (nmovihg speed) of the head so that the difference between this waiting
time and an average seek tinme previously obtained for each di splacenent
di stance of the head be approximately zero, as describ d}m% A -Bgégb .
10 However no idea is disclosedlbo~disti ngui's-ll; |%f%§é§ k
by which high speed processing is possible, and | ow spged _seek '&¢ted
with | ow noi se eperabiopofier mesdtibningothequead beadhis veffectedccording
to power supply capacity of the device of higher rank. 15 Further no
attention is paecerdinddrqrthe wepkirgryode: thust selestedent read/wite

speeds such as a high speed, a standard speed and_a |.ow speed, according to
rgquest of the userg P By another contrgf method, when éhe informa- g

tion storing device receives the command to start the
5 spindle motor from the device of higher rank, while the

information storing device informs the device of higher
rank of the necessary maximum current information
several times in a predetermined order, it stops to
inform the device of highe: rank of the necessary

10 maximum current information and at last begins the start
of the spindle motor.in the working mode, for which the
device of higher rank is informed of the necessary
maximum current information.

Particularly, in an information storing device

15 using a magnetic tape, the operation for selecting the
working mode is effected before the start of the tape
forwarding.

Further, in order to achieve the above
objects, a disk devicg according to the present

20 invention is constructed as follows.

(1) A disk device, in which a disk-shaped
recording medium is rotated and at the same time a head
is moved towards an aimed position on the recording
medium to record data in the recording medium or to

25 reproduce the data therefrom, comprises a head moving
speed mode switching device, which switches the seek
moving speed of the head by more than two steps, and a

medium rotation speed mode switching device, which
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As” a prior art exanple on the high speed 20 access property, there are
known techni ques, by which in order to inprove operab]
device in a conpact disk (CD) or a digital audio taperetstaEeT(HA Bz
second speed is automatically set for readigwite of 5i gnal B BUAatERS

i ng

control signals TOC other than 25 audio signals, which spece=t
read/ wite speesiftiihdis utle atstiat o epeed at deswidial @y réprolfaction

A-2-156470. However, in this docunent, no attention 8 is paid to
record/ wite awﬁtthnqmehnzﬂiﬁgcmediumnhytmpre than two steps.
(2) A disk device according to (1) is so
constructed that switching of the seek moving speed of
5 the head and'switching of the rotation speed of the
recording medium are effected according to a command
from the device of higher rank.
(3) A disk device accbrding to (1) or (2) is
so constructed that it has both a commercial power
10 source and an incorporated battery power source and that
' the device for switching the head moving speed mode and
the device for switching medium rotation speed mode
switch both the seek moving speed of the head and the
rotation speed of the recording medium to high speed
15 mode, when the commercial power source is used, and both
the seek moving speéd of the head and the rotation speed
of the recording medium to low speed mode, when.the
incorporated battery power source is used.
Operation based on the construction will be
20 explained below.
| According to the construction described in
(1), since the seek moving speed of the head_and.the
rotation speed of the recording medium (disk) can be
switched by more than two steps, when a user wishes to
25 effect read/write of signals at a high speed with one
disk device, he can read/write in a state where the
quick mode (both the head and the disk at the highest

speeds) is selected, and on the contrary, when he wishes

Hhan



used by“‘the user with different medi um speeds such as a high speed, a
standard speed and a | ow speed or to |ower power consunption according to
request of the user or 5 according to power supply c of the device
of higher rank. For a magnetic head used- n7a-magnet j cp [
heretofore an inductive head is used, which producesjreadidgh,
basis of the el g6t tedude nogset aadi pduetrl eonehimpetion af
Recently an MR head is used, which produces reading voltage on the basis of
t he magnet o- r esint anstaeef whereThbelRibead meadea(bothuthet headi andr bheces
readi ng voltage without variations in magnetic field 15 intensity due to
rel ative nnvened@sbfaththﬂaénuast spgeds) is selected. Since the

working mode can be selected arbitrarily, as described
5 above, @ even if utilization conditions are not pre-
viously determined, it is possible to select a working
mode suitable to utilization conditions determined
thereafter; @ even if utilization conditions are
'changed, it is unnecessary to purchase any new disk
10 device; and further @ even in the course of utilization
the user can change the working mode in accordance with
utilization conditions. |
If a speed mode switching mechanism is so
constructed that mode switching is effected by a command
15 from the device of higher rank to a microprocessor in
the disk device according to the construction described
in (2) so that the user can select a suitable mode
Ereely at any time, the user can select a desired mode
simply by key operation, etc. Further, instead thereof,
20 The switching of the mode can be effected also by means
of a switch of hardware such as a jumper connector
disposed on a head driving circuit and a disk motor
driviﬁg circuit in the disk device.
According to the construction described in
25 (3), in case where a commercial power source is used for
power supply of a personal computer and a disk device,
the quick mode of high speed read/write and high speed

seek is selected so that data transfer/access of high



to’a magnetic recording face. Further for the magnetic hegad of hard di sk
drive, a floating nethod is usually used, utilizing a hygr

ef fect acting between the head slider and the disk surf '@ﬂ?%ﬁﬁ%&ﬁ% ?EE%
recently a contact nethod called contact Teddbrding is us he |
head slider, on which the magnetic head is nounted, is not fl oated.

Requi rement s of speeds angd higip geifisrmnagnce wamde effiectedovi Sa &hean
optical disk device can be 25 roughly classified into tw types, as

descri bed bel oweondmery miigh casse Fhatm A inqarperased) batdesy, poave err]

| ow power consunption, |ow nojse.
: source is used, the silent mode of low speed read/

write and low speed seek is selected so that data

5 transfer/access continuously operable for a long time '
can be effected with a low noise and a low power
consumption.

Following advantages can be obtained by the
infofmation_storing device according to the present

" 10 invention.

Higher access property, higher starting
property, and higher tape forwarding property can be
achieved according to capacity of.the power source.

Further, by using an MR head, since influences

15 of variations in the rotation speed of the magnetic disk
on the read signal are kept small, effects of the
different working modes having different rotation speeds
of the magnetic disk can be more efficient.

Furthermore, by using a not floated magnetic

20 head, since influences of variations in floating amount
on the read signal are kept small, effects of the
different working modes having different rotation speeds
of the magnetic disk can be more efficient.

Since the operétor can select arbitrarily one

25 of the selectable working modes to execute and also
since the device of higher device can select suitably
one working mode to execute, an effect can be obtained

to intend efficient utilization of the incorporated



91tn order to satisfy the requirenents defined by [err], it is necessary to
I ncrease the read/wite speed of the disk, i.e. the rotation speed and the
seek speed of the head. On the contrary, in order to i
requirenents defined by [err], it is necesd@ry to decl 448 SHreT N T
speed of the disk (rotation speed) and the seek speechL__f\l_[i@:'FHMQT es
two properties poeerosoundectory to each other and there exi: -
no di sk device satisfying these two properties at _the 10 sanme tinme, but
there are different nodelBnoeffectcean kecobtringd ckhaksibnks pessihle he

data read/wite speed and_the_ seek speed. For this reason every user, cannot
to effect driving and control of the information storing

device suitable for power supply capacity of the device
5 of higher rank. Consequently, in case where the
incorporated power source is a battery, an effect can be
obtained that it is possible to elongate utilization
time of the battery.
According to the éresent invention it is

10 possible to use widely not only a magnetic disk device
compatible with the PC card standard but also other
information storing devices. That is, it is possible to
provide an information storing device, a device of |
higher rank thereof and a method for controlling same,

15 which can offer a high speed access property or a low
power consumption property according to power supply
capacity of wide ranging devices of higher rank from
work stations having sﬁfficient power supply capacity
and requesting high speed access property from the

20 information storing device to battery incorporating
portable computer devices requesting low power
consumption rather than access property.

Fdrther, according to the present invention,

since one disk device is so constructed that the seek

25 speed of the head and the rotation speed of the disk
recording medium can be switched by more than two steps,
an effect can be obtained that the working mode can be

selected arbitrarily according to request of a user,



hel p prieparing at |east one nodel of devices satisfying each of the two.
properties and selecting a magnetic di sk 15 device having properties
suitable for utilization condi- tions (whether it is useg—un 2
on noi se | evel and maxi mum power, "whet het 2the- transf er
regarded as inportant, etc.) for every use. In this case orobﬁﬁ@ﬁg@%

one of the properties should be selected, even if ainmed utilization
condi ti ons areapeess| ead deser tramsfes of Aowapisehand: AeW BAy¥ERg anot her
or 25 replace by another, when jt .is desired to exchange a property of a
magnetic di sk GOPBYEPHIOR A6 Hesitgdsn¥hile the quick mode is
selected, when high speed file access and data transfer
5 are desired. Further, since no prior art waiting mode
(waiting mode, in which the rotation speed of the disk
motor between different accesses to read/write is lower
than the rotation speed at read/write) is adopted, an
effect can be obtained that no operation for increasing

10 (raising) the rotation speed of the motor upto a pre-
determined value at successive data accesses is neces-
sary and therefore no delay in the read/write operation
due to this operation for increasing the rotation speed
of the motor upto thé predetermined value is produced.

15 Further an effect can be obtained that a user
can select easily é required mode, if selection and
switching of these working modes are effected by the
device of higher rank.

Furthermore,_in case where the present
20 invention is applied to a personal computer, in which
- both a commercial power source and an incorporated
battery power supply are used,.such as a notebook type
personal computer, an effect can be obtained that it can
be used properly according to utilization conditions,

25 because when the commercial power source is used, since
the quick mode of high speed read/write and high speed
seek is selected, it is possible to effect data transfer

and access of high speed and high performance, and on



cgurse of utilization because of change in utilization COﬂdItIOﬂS and

10 [err] it

way of -utilization. Particularly such probl ens take pl g
attached to a personal conputer using betRpla=5 comer cial__A

and an incorporated battery power source such as e.g. a noteb00
personal conpuiles .comttanyy, kvinen othe@chavbety qpowelt escyrce nce weeEd,) ci ent

y“"';“

power can be supplied in case where a com

10

15

20

25

since the silent mode of low speed read/write and low
speed seek is selected, a long time continuous operation

can be effected with low noise and low power consump-

_tion, etc.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a disk device
according to the present invention;

Fig. 2 is a perspective view of the disk
device according to the present invention, a battery
incorporating information processing device and a work
station computer device, in each of which the disk
device is used;

Fig. 3 is a diagram indicating specification

‘of different working modes of the disk device according

to the present invention;

Fig. 4 is a diagram indicating current
waveforms at starting different working modes;

Fig. 5 is a block diagram indicating a
connection relation between the disk device and the
battery incorporating information processing dévice;

| Fig. 6 is a diagram indicating a relation
between position and floating amount of a magnetic head;

Fig. 7 is a diagram indicating réading outputs
for different types of magnetic heads;

Fig. 8 is a flow chart'showing an embodiment

of starting procedure on the disk device side according




mer ci al* AC power source is used, it is desirable to keep 10 the head seek
speed and the disk read/ wite speed satisfactorily high. On the other hand,
in case where an incorporated battery power source is used, it is desirable

"~ to lower the head seek speed and the disk 22ad/wite s
| ow power consunption in 15 order to el ongate continuo

of the system

whi ch can be used while sw tching working nodes of qccéSs Oor read/wite

THIS SHEEE HAS BEENe
Hdovhee prtésenet ebnivntnioon nf or nat i on st orijing deAEEEACED: |

pragedt

according to utilizationFi@.chdig i@fElovsgrarry shovimg aRetieiroON An obj ect

of the present

10

15

20

25

i nvention is to .. ) ) i
embodiment of starting procedure on the disk device side

according to the present invention;

Fig. 10 is a flow chart showing an embodiment
of starting procedure of the disk device on the device
of higher rank side according to the present invention;

Fig. 11 is a flow chart showing still another
embodiment of starting procedure on the disk device side
according to the present invention;

Fig. 12 is a flow chart showing an embodiment
of starting procedure on the magnetic tape device side
according to the present invention;

Fig. 13 is a flow chart showing another
embodiment of starting procedure of the disk device on
the device of higher rank side according to the present
invention; _

Fig., 14 is an example of display indicating
relation between current which can be supplied and the
working mode;

Fig. 15 is a block diagram of a disk device
having a working mode turning-over.switch'according to
the present invention;

'Fig. 16 is a block diagram of another embodi-'
ment of the disk device according to the present inven-
tion having a working mode switching circuit within CPU:;

Fig. 17 is a block diagram df still another

embodiment of the disk device according to the present



proovide® an information storing device having a function to effect a high
speed processing of the information 25 storing device while_making
positively efficient use of power, when enough power 'is dispQsabl e
drive the information storing device at va23ous | ow power -9j¥ =
consunpti on nodes, when di sposabl e power is not enough, aceerding C

condi tions of timverhdore hvinigleworking wade wwidiching iqifrstidt iwiErs
device is connected. 5 -Concretely speaking, it is to provide an
CPU, and a current limiting circuit for each of motor

driving circuits;
Fig. 18 is a block diagram of still another
5 embodiment of the disk device according to the present
invention having a working mode switching circuit within
CPU, and a current limiting circuit for each of a head
driving circuit and a motor driving circuit;
Fig. 19A is a graph indicating variations in
10 rotation speed of a motor at motor start;
Fig. 19B is a graph indicating variations in
current flowing through the motor at motor start;
Fig. 20A is a graph indicating variations in
head moving speed at motor start and stop:
15 Fig. 20B is a graph indicating variations in
| current flowing through a head driving circuit at motor
start; and
Fig. 21 a flow chart for explaining a working
relation between the disk device and the device of

20 higher rank according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinbelow an embodiment of the present
invention will be explained, referring to several
diagrams and tables.
25 _ Fig. 1 is a perspective view of a disk devide
which is an embodiment of the present invention.

Explanation will be made taking a mountable/dismountable



I nformat’i on storing device which selects itself or has a device of higher
rank sel ect a.high speed access property, a high speed processing property
or a | ow power consunption property according to power FEPPEF—Io—~capacity=
t hereof for wi de ranging devices of higher 24armk 1) fron)| Witk SHEETiHARBEEN
havi ng sufficient power supply capacities, demanding a fi gh SpERIAGERess
property and a maghetpeedipkodeyiicegasr apcexpampdet bf &héﬁ%ﬁikrﬂevf597—*———'
2) to battery incorporating portable type electronic conputers demandi ng

| ow power consufft p@nrsat.hghet PEesgdtedavension: gancbe appdipdr tor As

read/ wite operations with the sel ected gperatigon or worki ng. node.
P fixed type disk devﬁce. Oﬁter s?zes of the %hole disk

device 101 are: width W = 54 mm, depth D = 85.6 mm and
5. height H = 10.5 mm. Outer sizes of a card-shaped
portion 102 are: width W = 54 mm, depth D = 85.6 mm and
height H = 3.3 mm. A connector portion 103 is composed
of 68 pins, including power lines and data command
‘lines. These aré consistent with Type 3 of the IC
10 memory card specification for personal computer
standardized according to PCMCIA/JEIDA.
Fig. 2 shows a mode of utilization of the disk
device 101. | |
There is disposed'a slot 203 for inserting an
15 IC memory card in each of a power source incorporating
information processing device 201 and a work station
computer device 202,
The power source incorporating information
processing device 201 is a portable low power
20 consumption type computer device, which is provided with
the slot 203 for inserting an IC memory card of Type 3,
- a foldaway display plate, a hand writing input plate, a
hand writing input pen, and input keys. The work
station computer device 202 is a desk high performance
25 computer device, which is also provided with a slot 203
for inserting an IC memory card of Type 3. The disk
device 101 is mountable/dismountable on/from.a device of

higher rank provided with a slot 203 for inserting an 1IC



20 1 ° Anot her object of the present inventi
devi ce capabl e of renoving the problens of the pri
which a user can select arbitrarily one of at |east
qui ck node (high speed transfer high spee®fctess m 3
seek and data read/wite and a silent node (low speed | ow power consunption
| ow noi se nodepmemeryl icaztbisusch @§ & Poyer: iBeurces dacorperatilss iafos-

provi de a di sk device having ., sw tching function 12 acting so as to

sel ect the qui@gtﬁg@egqqqgﬁﬁgqgmgqyyge 01, a work station computer

device 202, etc.

‘Fig. 3 shows working modes of the disk device,
5 which is an embodiment of the present invention.

Average access time and starting time can be
cited as.access property of the disk device. The
average access time is a sum of average rotation waiting
time and average seek time.

10 In the working mode of a prior art magnetic
disk device there was only one kind of 0.6 A mode. 1In
this working mode the starting time took 3 sec, includ-
ing the rotation starting time necessary for the
rotation speed to reach 4464 rpm. The average rotation

15 waiting time was 6.7 msec, which is a time corresponding
to 1/2 turn at a disk rotation speed of 4464 rpm. The
average seek time was 16 msec and the average accesé
time was 22.7 msec.

There are three kinds of working modes

20 classified by the required maximum current, including a
complete set of spindle motor starting operation, read
operation and head track seek operation, which are 0.6 A
mode, 0.9 A mode and 1.5 A mode. The access property in
the 0.6 A mode is identical to that obtained in the

25 working mode of the prior art disk device.

In the 0.9 A mode, the starting time and the
average seek time are improved. The starting time is 2

sec, including the rotation starting time necessary for



commer-ci‘al power source is used and the si | ent nodg €0
i ncorporated battery power source is used in a dis}
personal conputer, in 5 which both the comercia
i ncorpo- rated battery power source is used®6 I-n order v :
objects an information storing device according to the present I nvention is
constructed as tbel ontati®on speed to r@ach diéd6dnxpmen sTbei ayedegece

provi-ded with neans for inputting power froma device of higher rank; a
devi ce for sel e&Ptagione veil tivokitigend@e § -Halises rdwhicheis ﬁe&éslgary
maxi mum currents; and a device fqr,informng the device qf hlgher %V|ce of

necessary 15 M EPFERSPONAIRG iter 4V PSR &t @addskr rokationespesheo

4464 rpm, the average seek time is 8 msec and the
5 average access time is 14.7 msec.

In the 1.5 A mode, in addition, the average
rotation waiting time is improved. The starting time is
2 seé, including the rotation starting time necessary
for the rotation speed to reach 8928 rpm. The average

10 rotation waiting time is 3.4 msec, which is a time
corresponding to 1/2 turn at a disk rotation speed of
8928 rpm, the average seek time is 8 msec and the
average access time is 11.4 msec. Fig. 4 shows varia-
tions in the starting current of the disk device, which

15 is an embodiment of the present invention corresponding
thereto. _

Fig. 4 shows that maximum current is required
at a initial period of drive of the spindle motor,
depending on the starting ﬁode. When the speed is

20 increased in the seek operation, required current is
also increased and increase of electric power required
for initial drive of the spindle motér is greater.

Fig. 5 shows a block diagram of the power
source incorporating information processing device 201

25 and the disk device 101, which are an embodiment of the
present invention. Even if no power source is incorpo-
rated in the information processing device 201, the

present invention can be applied thereto.



mu?kﬂng nodes. Particularly in a device using a dis F=rean nedi um
t he sel ectabl e wor ki ng nodes are conposed of conbi ngfi’of

1) different disk rotation speeds; 2) different av §%@k affd 3)

different tines for starting the spindlee@of. |In case rergretdic
tape is used, various 25 working nodes are realized by making speeds of
f ast formarding and rew Miendickf devdne. 1Baruhecoanee&édhwaﬂhf&hereadlng
out signals fromdata recorded in a disk may be an MR head using a
power source incorporating information processing device
201 through a connector portion 103 by means of power
supply lines and data/command buses. |
5 A drive control portion 603 in the disk device
101 includes CPU, RAM, ROM, etc. and effects rotation
control of a spindle motor 608, head positioning control
through control of a voice coil motor 606, read/write
control through a read/write head 607, etc. on the basis
10 of a control program in the ROM 604. The control
program in the ROM 604 includes three kinds of drive
control programs, in which the required maximum currents
ére 0.6 A, 6.9 A and 1.5 A, respectively, cor:esponding
to the working mode of the disk device, which is aﬁ
15 embodiment of the present invention indicatedlin Fig. 3.
The read/write head 607 included in HDA (head'
disk assembly) 605 of the disk device 101 may be used
also by the contact recording method. Further an MR
reading head 606 using a magneto-resistive element may
20 be used therefor. |
The power source incorporating information
processing device 201 has CPU, ROM and RAM in a control
portion 31, determines how much current a power control
portion 32 can supply to the disk device 101 and informs
25 the disk device 101 of results thus obtained through an
interface portion 33. 34 is an incorporated power
source; 35 is a display portion; and 36 is an input

portion manipulated by an operator. 37 is an external



13 maghét o- r esi

stance effect elenent. In addition, the contact recording

nmet hod may be used, by which the nagnetic head is not floated by the

hydr omechani cal

ef fect between the slider, on which t TLRAd, ﬂ S5
nmount ed, and the surface of the magnetic-di2k-=n a re onﬁggfﬁig EéﬁgﬁNo
speed of the magnetic disk in the sel ectabl e working FREAE

storing device
current, 10 whi
hi gher rank, w

10

15

20

25

or mat jjon
payeconpilitagef detleet iagdpeirdéd ohoconneetednwithf conkrodn on
ch the device of higher rank can supply, fromthe device of
PRTRAPBH 31t | Whesn exteznalapower is not supplied,

the power system is switched to incorporated power

source 34 by contrél portion 31.

Aé indicated by a graph representing varia-
tions in floating amount of the magnetic head (including
both an induétive magnetic head and an MR magnetic head)
in Fig. 6, when the head floating method is used, it is
difficult to avoid variations in floating amount due to
difference in the disk rotation speed and difference in
the inner and outer peripheral linear speed of the head.
On the contrary, by the contact recording method no
variations in floating amount are produced. For this
reason it is not necessary to compensate variations in
spacing loss, variations in effective gap loss and
variations in amplitude-frequency characteristics due
thereto in the magnetic-electric transforming reproduc-
tion process, which are produced by the floating method.
Therefore the contact recording method is suitable for
the disk device, which is an embodiment of the present
invention working with a plurality of rotation speeds.

Fig. 7 shows reading output of the magnetic
heads.

As indicated thereby, when the inductive
magnetic head is used, it is difficult to avoid varia-
tions in amplitude-frequency characteristics, i.e.
variations in the reading output, in the magnetic-

electric transforming reproduction process due to



devi ee‘for prohibiting execution of the working nodes, i
necessary maximumcurrent is greater than the current,
supplied, among the plurality 15 of working nodes. On t he ot hAEMAGED he
devi ce of higher rank includes a device=f@9 supplying el TC power to the
information storing device; a device for receiving the maxi mum current

i nformation ofdiffepencesi iy obtationt speedabbf hbelmnagnebiesheadiapd

di fferent necessary maxi mum currents; a device for detecting, or,cal cyl ating
current, whi chth@emagoetéct déakng thhhél6@9#Férbomé%nEGnV§8b$F§9n?akPng
.utilization situations into account; a deyice for selectin _specified

aitlo jaghd

ITeiS SHAEDEIAS BEEN

wor ki ng nmode akbBegreadipguputpul aceofmadiifRY ABJYR. I&R e PGr

prohi biting that the ) ) . .
compensating circuit therefor is necessary. The MR

5 reading head is suitable for the magnetic'disk device,
which is an embodiment of the present invention working
with a plurality of rotation speeds.

Fig. 8 is a flow chart showing a procedure for
starting the disk device, which is an embodiment of the
10 present invention.
| In the disk device initialization is effected
(Step 51) after start of power supply from the battery
incorporating infofmation processing device, which is
the device of higher rank thereof. Thereafter it
15 transmits the information on maximum currents Imax
required in the different working modés to the device of
higher rank in a predetermined order. 1In the present
embodiment it is transmitted in an order of 1.5 A, 0.9 A
and 0.6 A, i.e. with decreasing maximum current. There-
20 fore information of 1.5 A is offered at first (Step 52).
Then it waits for a start command from the device of
higher rank allowing an operation in the 1.5 A working
mode for a predetermined time (Step 53). When the start
command has been received, the 1.5 A working mode is set
25 (Step 54) to start the spindle motor (Step 61) and to
effect an initial seek operation (Step 62). When the
start has been terminated, this is reported (Step 63)

and it waits for read/write and other commands of



worki ng nhodes, in which the necessary nmaxi numcurrent is greater than the
current, which can be supplied, are selected anong the_plurali-ty—ot—yorid
nodes. - 14 An inportant effect can be obtained parfﬁ¢m¢gHEEer&EEﬁN
where a power source (battery) is incorporad®d-in the eV| ceng#LAOE@er
rank. When a working node, in which the necessary 5 nmakigam-carrem

i nformati on st ohighederank i(Stepedidy. t [0ne tdfe ther roehherkuoctnam]ts o

supplied by the device feeding with electric power in the device of
higher rank is e.g. a command of changing the working

mode. When this command has been received, the
procedure returns to Step 51 to set a new working mode;

5 If it receives a command of read/write, it executes that
command (Step 65) and the procedure returns to Step 64
to wait for a succeéding coﬁmand,
_ If no start command in the 1.5 A working mode
has Eeen received when a predetermined period of time

10 has lapsed, 0.9 A information is offered to the device
of higher rank (Step 55). Then it waits for a start
command from the device of higher rank allowing an
operation in the 0.9 A working mode for a predetermined
time (Step 56). When the start command has been

15 received, the 0.9 A working mode is set (Step 57) to
effect a series of the operations defined in Steps 61 to
65. If no start command in the 0.9 A working mode has
been received when a predetermined period of time has
lapsed, 0.6 A information is offered to the device of

20 higher rank (Step 58). Then it waits for a start com-
mand from the device of higher rank allowing an opera-
tion in the 0.6 A working mode for a predetermined time
(Step 59). When the start command has been received,
the 0.6 A working mode is set (Step 60) to effect a

25 series of the operations defined in Steps 61 to 65.

If no start command in the 0.6 A working mode

has been received when a predetermined period of time

 has lapsed, it is checked whether the maximum current



higher. rank, is selected, either one or a plurality _ ”
predeterm ned operations are effected, before 10 el e:m Ff{?éﬁ%ﬁgﬁg%ﬁﬁp I ed
inreality e.g. for starting the spindle notor in th "ﬂnnﬁfggé:“ i on
storing device: 1) it is prohibited to sel3kt—the specified working nodes;
15 2) it is displayed to an operator that the specified working
nmodes are incl udeibrmaiti) has dean ditanswitded) todhe desice tafd higher

met hod for controlling the device of higher rank and the information
storing devi ce rank rapertedly & prefdrternined nunben @l thRash®©L AW nati on

storing device of the necessary maximum current )
(Step 66). In case where it has been not transmitted

thereto repeatedly a predetermined number of times, the
5 procedure returné to Step 52 to repeat a series of
transmission operations. On the contrary, if it has
been transmitted thereto repeatedly a predetermined
- number of times, the procedure is terminated.
In the embodiment indicated in Fig. 8, once a
10 working mode is set, the operation is continued in the
same working mode, until either the power supply is
switched off or a command of changing the working mode
is received.
Fig; 9 shows another embodiment, in which
15 power supply capacity of the device of higher rank is
used most efficiently. Power supply conditions of the
device of higher rank aré not always constant. In case
where the device of higher rank drives a number of
peripheral devices connected therewith, the power supply
20 capacity thereof to the disk device is small. On the
contrary, in case where it drives few peripheral
devices, the power supply capacity thereof to the disk
device is great. Consequently, in the embodiment
indicated in Fig. 9, the disk device inquires at every
25 opportunity of the device of higher rank about the power
supply conditions thereof and works in a low performance
working mode, in which power consumption is small, when

the power supply capacity of the device of higher rank



infofﬁafion on each of the plurality of éelectable wor ki ng nodes before the

start of the spindle notor, which is an operation gi w=ag=t test
current, 25 thereafter the information storing devicg| TEEEEMEST BAS

signal for selecting one of the plurality 32 working hodes /EPQRCEDe ce
of higher rank, and the start and normal rotation of

- 15 - operat i dis famalbsiwhike nit twerksain Hehel highfpexfommanes mirking t he
wor ki ng node thus_sel ected. - By another control method, when the infornma-
mode, changing the working mode, when the power supply
capacity of the device of higher rank is great.
Differences from the procedure indicated in
5 Fig. 8 are that the procedure returns to Step 52 after
execution of the command in Step 65 and that operation
is effected in a working mode with a speed as high as
possible, every time a command of higher fank is issued.
Fig. 10 shows a processing flow of the power

10 source incorporating information processing device
acting as a device of higher rank, corresponding to
the operations of the disk device indicated in Figs. 8

" and 9.
When powér source is switched on, power supply

15 to the disk device is started (Step 71). The maximum
current information from the disk device is taken-in
(Step 72) and it is checked whether the.current Imax
thus taken-in can be supplied or not (Step 73). 1If it
can be supplied, a start command is issued (Step 74).

20 If it cannot be supplied, the procedure proceeds to Step
75 and it is checked whether information of a series of
currents is taken-in a predetermined number of times or
not. In case where it is not taken-in a predetermined
number of times, the procedure returns to Step 72 and

25 current information transmitted succeedingly thereto is
taken-in. If it is verified in Step 75 that it has been
taken-in the predetermined number of times, power supply

to the disk device is interrupted (Step 76) and the



tion storing device receives the command to start the
t he device of higher rank, while the information stori
devi ce of higher rank of the necessary maxi mum current
times in a predeternned order, it stops < &3 nform the eviree—ot—highe:
rank of the necessary 10 maxi mum current information and at |ast  begins the
start of the spstdré oft che diske dewiicend smsteopped. winckasge whevec shef

hi gher rank is informed of the necessary maxinum current infornation.
Particul arly, i#stagti dsostepped sidr may beydispisyesd Ay StARyA6: thatape,
e e o e rgnectad M1l deILe  5nt B’ BE5Ea B kRabe Stort

device of higher rank.
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5 Fig. 11 shows a processing flow indicating
another embodiment of the starting procedure of the disk
device 101.

Fig. 11 corresponds to the case where the
predetermined number is set at 2 in Step 66 in Fig. 8.
10 In the embodiment indicated in Fig. 11, the information
on a series of necessary maximum currents is transmitted
at least twice to the device of ‘higher rank. It is
possible also that, on the device of higher rank side,
when the information on the series of necessary maximum
15 currents is first received, nothing is selected and it
is monitored what current is requested and when it is
secondly received, an arbitrary working mode, in which
power can be supplied, is selected from the information
on the series of necessary maximum currents and sent to
20 the disk device. Steps 81 to 89 are identical to Steps
52 to 60, respectively. |
Fig. 12 shows a starting procedure of a
magnetic tape device. Content of the operation is
basically identical to that indicated in Pig. 1ll.
25 Operation steps having same contents are referred to by
same step numbers.
When power is supplied from an external

device, which is the device of higher rank, to the tape



Farther, in order to achieve the above objects, a dis
the present 20 invention is constructed as follows. (1)
whi ch a di sk-shaped recording nmediumis rotated and at the ﬁ&ﬂhA@EPe a_head
is noved towards an ained position on the 34cording =Fecord dat a
in the recording nmediumor to 25 reproduce the data therefron1 conpri ses a
head novi ng spasbitele iswiishimtbddzed (Btieph T+ @hen tins ogmsid oy iany

speed of the head by nore than one step , and a nmediumrotation speed node
swi t chi ng devi cwcegdany maximum currents is transmitted to the device

) LCce-—aerord] O

of higher rank in an order of decrea51ng currents and
the tape device waits for a starting command from the
5 device of higher rank, every time it is transmitted
(Steps 52 to 59). When a starting command of 1.5 A
working mode is received in Step 53, a high speed
forwarding/rewinding working mode is set (Step 92).
When a starting command of 0.9 A working mode is
10 received in Step 56, a middle speed forwarding/rewinding
working mode is set (Step 93). When a starting command
of 0.6 A working mode is received in Step 59, a low
speed forwarding/rewinding working mode is set (Step
94). The Steps 94, 95 and 96 in the second current
15 information transmission cycle correspond to the Steps
92, 93 and 94, respectively. |
When the working mode is seé, the tape device
waits for a succeeding command of higher rank (Step 98).
When the command is received, fast forwarding/rewinding
20 is effected in the mode thus set and processing of
read/write and other commands (Step 99) is executed.
Thereafter the_procedure returns to Step 98.
If the device of higher rank side responds
during the first transmission cycle of the information
25 on the series of currents, the following transmission
cycles of the information on currents are not executed,
after the corresponding sta:ting command has been

received. It is possible also that, on the device of



--16-- "switches the rotation speed at recordi ng or repFodestien—ai—th
recordi ng medi um by nore than one step. (2) A disk deyiTtéS SHEBT diasgaay (1)
is so constructed that switching of the seek noving eed GFEACED headifand
switching of the rotation speed of the re8®rdi ng nedi um are effrecteg==
according to a command fromthe device of higher rank. (3) A disk device
according to (Hi)gher (2nk ssiie coren tthednfermatiomondhe semnietf al
power 10 source and an incorporated battery power source and that the

devi ce for swinegessalndnaRkmuROSE FReRER kS rg'd@s%rkﬁq&ié'%mr&thm is

swi tching nediumrotati on speed node swi tch both the seek nobvi ng speed of
t he headgand tgflected and {E is monitored what current %% requ tégé

and when it is secondly received, an arbitrary working
5 mode, in which power can be supplied, is selected from
the information on the series of necessary maximum
currents and sent to the magnetic tape.device.
The tape device can be operated at a working
mode with a speed as high as possible, every time a
10 command of higher rank is issued, by constructing the
procedure so as to return to Step 52 after Step 99 in
Fig. 12. |
Further there is a command of changing the
working mode among other commands processed in Step 99.
15 When the operator commands to issue this command, the
procedure returns to Step 52 and thus the working mode
can be set again in accordance with power supply .
conditions of the device of higher rank. |
Fig. 13 shows a processing flow indicating an
20 embodiment, in which also the operator can select the
working mode. |
When the power source is switched on, power is
supplied from the power source incorporating information
processing device, which is the device of higher rank,
25 to the disk device (Step 121). On the disk device side,
when power is supplied, information on a series of

necessary maximum currents Imax is offered to the device



rd{affbﬁ speed of the recordihg medi um to hi gh speed 15 node, when the

commercial power source is used, and both the seek novin
and the rotation speed of the recording nediumto lo
i ncorporated battery power source i s useé. 36peration
construction will be 20 expl ai ned bel ow. According t

described in (190f bighkert hankeehcevornhyspepetbtiohecofctulo abimese amt at
speed of the recording nmedi um (disk) can be sw tched by nore than one step
, when a user wingibcated2btncFiget8rendFiw;tdlef Inghdis ease whgh speed
wi th one disk device, he can read/wite in a state where the qui ck node
(both the head GWErenksJRER 8entnhinppgfesreasing order.

S
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On the device of higher rank side the maximum
current information from the disk device is taken-in
(Step 122) and it is checked whether the current Imax
thus takén—in can be supplied or not (Step 123). When
it can be supplied, a start command is issued (Step
124). When current according to the first received
current information cannot be supplied, information on a

series of currents is taken-in in Steps 125 and 126. A

‘table showing a relation between the current which can

Lrveti-on

i on

be supplied and the working mode, and a request of input -

of an instruction from the operator to select the

working mode is displayed (Step 127), as indicated in

.Pig. 1l4. Then the disk device waits for the instruction

from the operator (Step 128). The operator sees the
display indicated in Fig. 14 and selécts a drivable
working mode. After it has been judged in Step 123 that
the curfent according to the current information cannot
be supplied, the disk device is controlled so as not to
accept the second current information and followings in
Step 122.
In'this way the operator can select a desired

working mode to start the disk device, after he has

‘recognized selectable working modes of the disk device.

- The disk device may be one of various devices,

such as a magnetic disk device, an optical disk device,



speéds) is selected, and on the contrary, when he mﬁshes -17 - to reduce
noi se and power consunption, he can read/wite in a =

node (both the head and the disk at the | owest speed:
t he worki ng node can be sel ected arbitrarBPyr as des rlbedREPaﬁ©§% LeL ]
even if utilization conditions are not pre- viously dteterm -
possi bl e to sedecdprovmagneyicndbsk udewbte, tetal iand stherpresRNt | ons
determ ned thereafter; [err] even if utilization conditions are changed, it
i s unnecessar yinveptiohacanapg appliedkto any one of them.

"Although a disk device is taken as an example

if Figs. 13 and 14, the present invention can be applied
5 also to a magnetic tape device.

Fig. 15 shows another embodiment of the disk
device according to the present invention, in which the
working mode is set by means of a switch.

In Fig. 15, a disk device 1 comprises a

10 magnetic disk 2 acting as recording medium; a motor 3
supporting rotatably the disk 2; a head 5 for reading/
writing signals from/in the disk 2; a head driving
mechanism 6; a motor driving circuit 4 for driving the
motor 3; and a head driving circuit 7 connected with the

15 head driving mechanism 6. Both the driving circuits 4
and 7 are connected with a CPU 8 and ROM and RAM are
connected with the CPU 8.

At least one switch 9 to 12 is connected with
the CPU 8. In the casé indicated in Fig. 15 four

20 switches are connected therewith. Various working modes
can be set by combining these switches, as described
later.

Two working modes are set within the CPU 8,
one of which is a quick mede, in which the motor

25 rotation speed is 7200 rpm and the seek moving time of
the head is 8 ms, while the other is a silent mode, in
which the motor rotation speed is 5400 rpm (current at

starting being same as in quick mode) and the seek



10:devi ce; and further [err] even in the course of utilization the user can

change the working node in accordance with utilizatio
speed node switching nechanismis so constructed that
effected by a conmand 15 fromthe devi ce of3&higher ra
in the disk device according to the construction descr

TaeeS SWEET RIASBEEN
K {0 REALANCED oces§or

t he user can sefmewing <iimealblfe tinedbhefadedisy 14t many acicederaidonsandcan sel ect
a desired node sinply by key operation, etc. Further, instead thereof, 20
The switchi ng oflecederatdonabeingtode 8¢ insquigknmede)ef Thewaudrkof
hardware such as a junper connector di sposed on a head driving circuit and
a di sk notor dr PeARgigi Acmodsin imhwhdichk ajdighe speed transfer and a

10

15

20

25

high speed access can be realized in the disk device,
while the silent mode is a mode, in which a low power
consumption and a low noise can be realized.

The two modes are designed so as to be able to
be selected by setting the switches 9 to 12 connected
with the CPU 8. For example, when the switch 9 is set
at an OFF state, the working mode is the quick mode,

while when it is set at an ON state, the disk device is

‘operated in the silent mode. 1In the case indicated in

Fig. 15, since four switches 9 to 12 are connected in
Fig. 15, upto 24 different working modes can be set by
combining these switches. 1In the case indicated in Fig
15, since setting of the working mode is effected by
means of the switches 9 to 12, such as e.g. jumper
switches, disposed on the disk device, they cannot be
set by commands from the device of higher rank (system).

Fig. 16 shows an outline of the construction
of the disk device, which is a second embodiment of the
present invention, provided with a driving circuit
effecting switching of the working mode by commands from
the device of higher rank (system).

In Figf 16, a disk device 1 comprises a disk 2
acting as recording medium; a motor 3 supporting
rotatably the disk 2; a head 5 for reading/writing

signals from/in the disk 2; a head driving mechanism 6;



Acdbrﬁtnb to the construction described in 25 (3), in case where a

commerci al power source is used for power supply of a
a di sk device,
is selected so that data transfer/access -of3%high -1
performance can be effected. On the contrary, in case

saonal conput er

and

t he qui ck node of high speed read/wite

e

i ncor por at ed baat @egopodei viogr ¢d ricuitsdd forhdriviagt thedmoser| 3w spdead
read/ wite and | ow speed seek is selected so that data 5 transfer/access
continuously opBeaBl 8riging cdaguditng connected with the head driving

10

15

20

25

mechanism 6. Both the driving circuits 4 and 7 are
connected with a CPU 8 and ROM and RAM are connected
with the CPU 8.

Two working modes, which are a quick mode and
a silent mode, are set within the CPU 8 and a switching
circuit 15 for switching these two working modes by
commands from the device of higher rank (system) is
incorporéted.. The switching circuit 15 within the CPU 8
is equivalent to the switching circuits 9 to 12
indicated in Fig. 15, but it is constructed by logic
circuits so that various working modes are determined by
a setting state of input data thereto.

Fig. 17 shows an outline of the construction
of.the disk device, which is another embodiment of the
present invention, in which a current limiting circuit
16 is incorporated in a CPU 8.

In Fig. 17, a disk device 1 comprises a disk 2
acting as recording mediuﬁ; a motor 3 supporting
rotatably the disk 2; a head 5 for réading/writing
signals from/in the disk 2; a head driving mechanism 6;
a motor driving circuit 4 for driving the motor 3; and a
head driving circuit 7 connected with the head driving
mechanism 6. Both the driving circuits 4 and 7 are
connected with the CPU 8 and ROM and RAM are connected
with the CPU 8.



can be effected with a | ow noise and a | ow power consunption. Following =
advant ages can be obtained by the information storing device according to

the present 10 invention. Hi gher access property, highq ,
and hi gher tape forwarding property can hettchi eved acdprdihg§HES &‘éﬁ_ &aN,

of the power source. Further, by using an MR head, sinde inf Rk

variations in the rotati Gwospeskiog modesagmliich @irek ao na
are kept small, effects of the different working nodes having different
rotati on speed® Gilemt medeot aredisat sthia fhe GBS & @dg furthetednore, by

using a not floated magnetic .
J switchi&% circuit 15 for switching these two working

modes by commands from the device of higher rank and a

5 current limiting circuit 16 determining separately
maximum currents flowing through the two driving circuit
4 and 7 are incorporated.

The maximum currents determined by the current

limiting circuit 16 are linked with the working mode

10 selected by setting the switching circuit 15. For
example, in case where the quick mode is selected, the
maximum current is not limited, current flowing throﬁgh
the motor driving circuit 4 being 2 A and current
flowing through the head driving circuit 7 being 0.9 A

15 (values determined by respective voltage and resist-
ance), while in case where the silent mode is selected,
the maximum currents are so selected that current
flowing through the motor driving circuit 4 is 1.5 A and
current flowing through the head driving circuit 7 is

20 0.6 A.

Fig. 18 shows an outline of the construction
of the disk device, which is another embodiment of the
present invention, in which current limiting circuits 17
and 18 are incorporated in different driving circuits 4.

25 and 7, respectively.

In Fig. 18, a disk device 1 comprises a disk 2

acting as recording medium; a motor 3 supporting

rotatably the disk 2; a head 5 for read/write signals



26 ﬁéad, since influences of variations in floating éﬁﬂﬁﬁ%ﬁ@ﬁfﬂﬁbBEam.
Hedd

signal are kept small, effects of the different worfking ATV ng
different rotation speeds of the magnetic disk can be Nor & e Frerene=4Si nce

the operator can select arbitrarily one-28lof the sel ectabl e worki ng nodes
to execute and al so since the device of higher device can select suitably
one wor ki ng nogieohpigxenet @iskn2ef & cheadadr beinytmechanismi i endn@¥PX ci ent

utilization of the incorporated -19- power sour ce.
driving circuit 4 for driving the motor 3; and a head
driving circuit 7 connected with the head driving
mechanism 6. Both the driving circuits 4 and 7 are
5 connected with the CPU 8 and ROM and RAM are connected
with the CPU 8.
Two working modes, which are a quick mode and
a silent mode, are set within the CPU 8 and further a
switching circuit 15 for switching these two working
10 modes by commands from the device of higher rank
(system) is incorporated.

" The maximum currents determined by the current
limiting circuits 17 and 18 are linked with the working
mode selected by setting the switching circuit 15. For

15 example, in case where the quick mode is selected, the
maximum current is not limited. 1In this case the motor
3 and the head driving mechanism 6 are driven by the
driving circuits 4 and 7, respectively, and the maximum
currents flowing through the driving circuits 4 and 7

20 are so set that current flowing through the motor
driving circuit 4 is 2 A and current flowing through the
head driving circuit 7 is 0.9 A (values determined by
respective voltage and resistance), while in case where
the silent mode is selected, the maximum currenté are so

25 set that the motor 3 and the head driving mechanism 6
are driven by current flowing through the motor driving
circﬁit 4 of 1.5 A and curfent flowing through the head

driving circuit 7 of 0.6 A, respectively. Consequently



An:effect can be obtained that it is possible to effect dr|V|ng and control
of the information storing device suitable for power FoPPFy=taRns

device 5 of higher rank. Consequently, in case wher¢g thﬁSBHeermwgﬁ

power source is a battery, an effect can-bé2obtai ned
el ongate utilization tine of the battery. According to Tf -
invention it isedéhpofsthéembbonsdriwilnegychocubtl gnd hhgnbead drSKLNQV|ce
conpatible with the PC card standard but al so other information storin

devi ces. That iejircuitscansbebsett tnptwei dbffierent ovaysi oputteententicofce,
a device of higher rank thereof _and a method for controlling, same, 15 which
can offer a hi gPbepationckbesepfopsrequivatenbyko that described for |

the driving circuit in Fig. 17.

5 Figs. 19A and 19B show variations in the
rotation speed (Fig. 19a) and the current.(Fig. 19B),
respectively, at starting the disk motor (until.the
rotation speed reaches a stationary state) in the above
embodiment.

10 Solid lines indicate variations in the motor
rotation speed v and the current I, respectively, with
respect to lapse of time in a quick mode, corresponding
to the quick modes in Figs. 15, 16, 17 and 18. Chain-
dotfed lines indicate variations in the motor rotation

15 speed and the cﬁrrent, respectivély, with respect to
lapse of time in a silent mode without current limita-~
tion, corresponding to the silent modes in Pigs. 15 and
l6. Broken lines indicate variations in the motor
rotation speed and the current, respectively, with

20 respect to lapse of time in a silent mode with current
limitation, corresponding to the silent modes in Figs.
17 and 18. Although operations at motor start are
indicated in Figs. 19A and 19B, when the motor is
stopped, operation is inversed.

25 Figs. 20A and 20B show variations in the
moving speed of the head (Fig. 20A) and the curreht
flowing through the head driving circuit (Fig. 20B) at

moving the head in the above embodiments.



v e}

power: consunption property according to power sup LyHﬁhﬁﬂﬁﬁlwﬁgﬁgﬁmp
rangi ng devices of higher rank fromwork stations |havi nGESUABERi €nt fower
supply capacity and requesting high speed access pi e = ek s e

i nformation storing device to battery imcédBporating portable conputer
devi ces requesting | ow power consunption rather than access property.

Further, according to ths8opi@skimesnirditate wvantatiors dinktheieadis so
constructed that the seek_25 speed of the head and the rotation speed of
the di sk recorfPvningesPeadcunand theteneneny ForeespPe@tbvel¥: Bl of f ect

can be obtained that the mbrking nogde can be selecteg arbitrarilx accordi ng
to request of resRest to lapse of t;me in a quick mode, corresponding

to the quick modes in Figs. 15, 16, 17 and 18. Chain-

5 dotted lines indicate variations in the head moving
speed and the current, respectively, with respect to
lapse of time in a silent mode, acceleration and
deceleration being same as those in the quick mode and
maximum speed being limited at vl, corresponding to the

10 silent modes in Figs. 15 and 16. Broken lines indicate
variations in the moving speed and the current,
respectively, with respect to lapse of time in a silent
mode, the maximum speed being not limited and the
current at accéleration and deceleration being limited

15 at Il and-Il, respectively, corresponding to the silent
modes in Figs. 17 and 18. Minus current is made flow
for braking and in the high speed access mode a current
as high as that at starting is made flow at stopping.

Beside them another silent mode is conceiv-

20 able, in which both the maximum speed and the current at
acceleration/deceleration are limited.

Further, although it is supposed in the above
embodiment that there are two kinds of working modes,
quick mode and silent mode,_the.system can be so

25 constructed that three kinds of modes, which are a
normal (standard) mode, a quick mode, in which higher
speed access is possible than in the normal mode, and a

silent mode, in which lower speed and lower power



-'20< e.g. the silent node of |ow speed is sel ected,
data transfer of |ow noise and | ow power consunption @r Lesh - |
qui ck nmode i s selected, when high speed file access a d?gafaggﬁggé éﬁbé
desired. Further, since no prior art waitiédy node (wail Y. |
the rotation speed of the disk notor between different accesses to

read/ wite i s |lconsunpidion lrare @ogsidil e pdwh din e /nenmad) nicdead®nt ed, an
effect can be obtained that no operation for increasing 10 (raising) the
rotation speedmsire Hhamttdrepthindsof npdes rﬁrrﬂacﬁﬂkﬂqg'@datbl'successi ve data

accesses i s neces- .
- switching.

n file access and

In the above embodiments, since the speed of
5 the disk motor is constant, unless mode change is
effected in the course, once the system is started in a
certain mode, operation of increasing the rotation speed
of the motor upto a predetermined value for every access
is unnecessary and therefore no delay in the read/write

10 operation attendant on the increasing the rotation speed
of the motor upto the predetermined value is produced.

Fig. 21 is a flow chart for explaining working
relation between the disk device and the device of
higher rank according to the present invention.

15 At firét the power source in the main body of
the device of higher rank provided with the disk device
is switched on (701) and the power source of the power
source of the disk device is switched on (702).

Directly after switch-on of the power sources

20 the working mode is set by using information stored in
ROM and a stable state is established (703). Directly
thereafter, information of the working mode at the
termination of the last operation stored on the surface
of the disk is loaded to store the information in the

25 RAM (704). A stable working mode is established in the
working mode based on the information stored in the RAM

(705). At this time the normal mode setting



sary and therefore no delay in the read/wite operatlﬁl_ggg to this
operation for increasing the rotation speed of the
predeterm ned value is produced. 15 ~ Furth

PF@EtﬂéiﬁE_~‘]
I’l é{}ﬁ
swi tching of these morklng nodes are effected by the deV|ce of T =
Furthernore, idintermediate ipgroperdyeieti@em bhet iquicks model and tthea
personal conputer, in which both a commercial power source and an

i ncor por at ed baﬁ.ﬂ.em: pode isumety previetedy secihes ROMiot ebook type
personal conputer, an effect can be obtained that it can be used properly
according to utilizati onIgowdise where$hge workd nghawden ot sheefdskl pover

source i s used,_ since
device is changed (706), at first a list of the working

5 modes stored in the ROM of the disk device is loaded
from the device of higher rank (707). The loaded list
of thé working modes is displayed on the display of the
device of higher rank in such a manner that the working
mode set for the preceding operation is specifically

10 stressed, and the user selects one working mode (708).
Together therewith, the information of the working mode
stored in the RAM is replaced by information of the
working mode selected by the user and in this way the
working mode is established (709).

15 In case where the working mode is changed by
the user as described above, it is waited that a stable
working state is again established.

Thereafter file access from the device of
higher rank to the disk device is started in the working.

20 mode thus set to effect required data transfer.

Further, when termination processing of the
device of higher rank begins (710), information on the
last working mode stored in the RAM of the disk device
is recorded in a specified place on the surface of the

25 disk (711), which is " the working mode of the preceding
operation " used next time at restarting the device of

higher mode.



the qulck node of high speed read/wite and high speed seek is selected, it
is possible to effect data transfer and access of hi (i Speest=ans

performance, and on - 21 the contrary, when the bl
used, since the silent node of |ow speed-rd&dFwite @
selected a long tine continuous operation can be effecteo
and Iom/pomer consunp- 5 When, ablctheﬁpzycesﬁinusﬂhayecbeam{;e}ummatnglg

1 is a perspective view of a di sk devi ce
the power sources of the device of higher rank and the

disk device are switched off (712).
Next, as still another embodiment of the
5 present invention, an example will be explained, in
which the disk device indicated in Fig. 16, 17 or 18 is
applied to a computer using both a commercial AC power
source and an incorporated battery power source, e.g. a
notebook type personal computer.

10 In general, concerning power supply form for a
notebook type personal computer, when it is used as a
portable computer, it utilizee an incorporated battery.
and when it is used in an office, etc., it utilizes
commercial 100 V AC. 1In case where it utilizes the

15 incorporated battery as a portable computer, power
consumption of the system has direct influences on
continuous utilization time. Since it can be said that
longer continuous utilization time is more desirable, it
can be said that a disk device having a smaller power

20 consumption has a better performance. On the other
hand, when 100 V AC is utilized as power source, since
it is not necessaty to pay special attention on power
consumption, in so far as power supply is not stopped,
it can be said that a disk device, by which read/write.

25 of information is effected with a higher speed, has a
better performance. Therefore, for a notebook type
personal computer, it can be said that a disk device

having a small power consumption when it is used as a



accdrding to the present invention; Fig. 2 is a perspective viewof tl
di sk 10 device according to the present invention, : %Egﬁﬁ I ng
i nformati on processing device and a work station co TF ' 1

of which the disk device is used; Fig. 3i47 a diagr
speci fication 15 of different morklng nodes of the disk device accordlng to
the present inpentabie Riogpputery £off avigh imdiigh isppesufiide anResEodss at
starting different working nodes ig., 5 is a block diagramindicating a 20
connection rel MOsGi& v%eémet‘?ﬁ?ﬁﬂrsl’l« deicanvand ante Y4 148&+y i ncor porati ng

I nformati on processing devi ce; .
P g However, heretofore, there were only disk

deVices-having either one of the properties or an inter-
5 mediate propeity which is neither of them. This is
because it is difficult technically to achieve a small
power consumption and a high speed access at the same
time. |
Therefore, in the present embodiment, a disk

10 device provided with a plurality of workinQ modes
described in the above different embodiments is applied
to notebook type personal computer so that the quick
mode of a high spéed access is selected automatically
when a commercial AC power source is used as power

15 supply of the personal computer and the attached disk
device, while the silent mode of a low power consumption
is selected automatically when an incorporated battery
power source is used.

That is, there is disposed at first a detect-

20 ing portion 37 for measuring voltage of an external
power source as shown in Fig. 5 in an electric power
receiving portion of the device of higher rank as a
mechanism for sensing whether power is supplied from the
external power source. Usually, in a notebook type

25 personal computer, there is disposed a diode for pre-
venting reverse current from the battery to the
commercial power source.and when the external commercial

power supply is stopped, power supply is automatically



Fig™-®% 1s a diagramindicating a relation between positj and floatin
amount of a magnetic head; Fig. 7 is a diagranrindicati gnngggEggq%gé%gﬁ
25 for different types-of magnetic heads; Fig. 8 is a f OM/crﬁgﬁLgﬂy@M
enbodi ment of starting procedure on the i 4& device si '
to the present invention; Fig. 9 is a flow chart show ng another enbodlnent
of starting pr @ichohedrover t dihelcncor ponit et dattieny .t o Bhus prigsent

i nvention;

Tt oA

case where it is sensed by the sensing mechanism that no
power is supplied from the external power source, i.e.
the device of higher rank is driven by the incorporated-
5 battery, a signal thus obtained is monitored by the CPU
in the device of higher rank, the CPU in the device of
higher rank gives automatically the disk device a
command to work with £he wdrking mode (silent mode)
aiming a low power consumption. On the contrary, in
10 case where the sensing mechanism has sensed that power
is supplied from the external power source, the CPU in
the device of higher rank gives automatically the disk
device a command to work with the working mode (quick
mode) aiming a high speed file access. In this way, the
15 relation between the utilization form of the notebook
type personal computer and the working mode of the disk
device is such that the working mode of low power
consumption is set automatically, when it is used as a
portable computer, while the working mode of high speed
20 file access is set automatically, when it is used in a
| office.
However, when the operator wishes to change
the working mode, he can set freely at any time a
desired working mode by inputting a working mode
25 - changing command e.g. by means of a keyboard.
As a magnetic disk device for realizing the
present invention, a device using a magnetic head having

a negative pressure slider structure can be utilized.



P

5 ~ Fig.- 10 is a flow chart show ng an enbodi 3 o) ﬁ%éﬂﬁA@gEEN
procedure of the disk device on the device of higher rank §¥§;E§gﬁg59ing th
the present invention; Fig. 11 is a flow chart show ng t;____a;;_aﬁ-—————4

enbodi nent of starting procedure on the di4% device si
the present invention; Fig. 12 is a flow chart show ng
starting proce@his magrnetimdrand cis aive ewact siikh =)
present invention; Fig{i 13 is a flow chart show ng anot'mer—*5+enbodi nent of
starting procedisk ofWhen tthe maghetic dishaenainge maohidieor bunidtsi de

according to the present invention; Fig. 14 is an exa e of djspla
indicatigg keeps a constant floatié% amountéanéz éHﬁently rgi eﬁe

number of turns (in either working mode), when the
5 rotation speed of the disk is higher than a predeter-
mined value. '

Although, in the above embodiments, explana-
tion has been méde, using a magnetic disk device, the
present invention can be applied as well to an optical

10 disk device and an opto-magnetic disk device.

Further the present invention is not rest-
ricted to those described in the embodiments, but it
includes various modifications in the scope defined in

the claims.



rel ati on between current ' e supplied and the 20 wor ki ng node,;

Fig. 15 is a bl ockJﬂE UW‘M“E@MHE idevi ce having a work = !

turni ng-over switc i tile present invention; Fjj glH8SHEETHAS BN
clor di ndPEHAGEP

di agram of anot her enbodi- 25 nment of thke50i sk device ac
present inven- tion having a working node switching circurt wthrn CPU; T

Fig. 17 is a bCLAXMSEI agram of still anot her enbodi nent of the di sk device
according to the present - 23
: 1. An information storing device comprising:

connecting means with an information
processiﬁg device,. said connecting means including
electric power supplying lines and data transferring
lines;

means for registering a plurality of working
modes at recording/reproduction;

means for selecting one of said plurality of
wofkiné modes; and

means for effecting recording/reproduction in
a working mode thus selected.
2. An information storing device according to
Claim 1, wherein.said plurality of working modes include
different rotation speeds of a motor for driving a
recording medium.
3. An information storing device according to
Claim 1, wherein said plurality of working modes include
different values in one or a plurality of rotation speed
of a motor for driving a recording medium, starting time
of said motor for driving the recording medium, and
access time to the recording medium.
4, An information storing device according to
Claim 1, wherein said plurality of working modes include
information on necessary maximum currents required in
every working mode.
5. An information storing device according to

Claim 4, further comprising means for transmitting



=y

.

i nventi on having 'morkini node switching circuit within CPU,_and a current

a
limting circuit_ﬂ u jﬂ"
di agram of still "~ y

driving circuits; Fig. 1T e
ﬂ wrlmgn Ment of the disk device amor@ﬁ%ﬁgﬁé %BEEN
present invention having a working node=sBidtehing circuit within - a

current limting circuit for each of a head driving circuit and a notor
dri ving circuisycdessivelyisaid ginfpdrnationtomgnecessdarymaximd rot ati on
speed of a motor at notor start; Fig. 19B is a graph indicating variations
in current fl GWIRENES ckghsaid imformatiomtprocessing Feyio®A is a graph
|ndicating variations 1r e Isald neans for Belecting includes’’
means for selecting a corresponding working mode accord-
ing to a starting command sent from said information
processing device, responding to said transmitted
information on necessary.maximum currents.
6. An information storing device according to
Claim 5, wherein said means for transmitting succes-
sively said information on necessary maximum currents to
said information procéssing device includes means for |
transmitting it in an order of decreasing currents.
7. An information storing deéice according -to
Claim 5, wherein said means for transmitting succes-
sively said information on necessary maximum currents to
said information processing device includes meahs for
transmitting repeatedly a predetermined number of times
said information on a series of necessary maximum
currents corrésponding to said plurality of working
modes.
8. An information storing device according to
Claim 1, wherein said means for selecting one of said
plurality of working modes includes means for selecting
one of said plurality of working modes according to a
command from said information processing device.
9. ' An information storing device acéording to

Claim 1, wherein said means for selecting one of said

plurality of working modes comprises:



15 \\\\75577?7a\gLagh\%gdicating variations_in Ll.owi)
through a head dE ﬁmV [t .at tor start; and Fig. Zgﬂﬁ %E@
expl ai ning a wor MMMV\BGH the di sk device afjd t A@g_-)o

hi gher rank accordlng tto ent i mv&2 i;on. DESCRI Pk

PREFERRED EMBODI MENTS Her ei nbel’ow an enbodi nent of the present invention
will be expl ained, 'refedatagsebtsegemaandlﬁgrasetandgtébtascoﬁﬁe-

Fig. 1 is a perspective view of a disk device which is an enbodi nent of the
present invenspondifigptansaidnwarkingemodes;t akdng a nount abl e/ di snount abl e

means for selecting automatically one of said
plurality of working modes, based on said data set by
said data setting means.
lo0. An information storing device comprising:

connecting means with an information
processing device, said'connecting means including
electric power supplying lines and data transferring
lines;

recording medium controlling means for
controlling movement of a recording medium;

head controlling means for controlling move-
ment of a head for reading/writing data;

means for registering a plurality of working
modes controlling said recording medium controlling
means and said head controlling means at recording/
reproduction; |

meéns for selecting one of said piurality of
working modes; and '

means for effecting recording/reproduction in
a working mode thus selected. |
11. An information storing device according to
Claim 10, wherein said recording medium controlling
means includes means for switching rotation speed of a
recording medium driving motor by more than two steps,
based on said working modes. |

12. An information storing device according to



- 24 magnetic di exanpl e of the disk devicw.'Cfrsgutse;zthez?ﬂ
present inventi E ﬂﬁ“&ﬂiﬁ@l[ﬂ to a fixed type disk dev| i
of the whol e d| :.mndth W= 54 mm depth
height H = 10.5 nm Quter sizes of a car&3Xhaped portion
54 nm depth D = 85.6 nmand height H= 3.3 nmm A connector portlon 103 is
conposed of 66lgimsl0i,nwhediedin paidr riecoediagdmediamcoontndllings. These
are consistent with Tyge 3 of the I C 10 menory card specification for
personal conpuesnssiacdudeis;seanscfodi syitehbaprerageing. time of a
recording medium driving motor by more than two steps,
based on said working modes.
13. | An information storing device according to
Claim 10, wherein said head controlling means includes
means for switching moving speed of said head by more
than two steps, bésed on said working modes.
14. An information storing device according to
Claim 10, wherein said means for selecting one of said
plurality of working modes includes means for selecting
one of said plurality of working modes according to a
command from said information processing device.
15. An information storing device agcording to
Claim 10, wherein said means for selecting one of said
plurality of working modes comprises:
data setting means for setting data corre-
sponding said working modes; and
means for selecting automatically one of said
plurality of working modes, based on said data set by
said data setting means.
16. An information processing device comprising:
an information storing device including;
connecting means with an information
processing device, said connecting means including
electric power supplying lines and data transferring

lines:;



Fig. 2 shows a at i on of the di sk device
di'sposed a sl ot rrzﬂm r!n” an 15 1 C nenory car
sour ce i ncorporatrngel proce55|ng devi ce 20
conput er device 202. The pomer sour ce Fn&dr porating i 2> TS
device 201 is a portable | ow power 20 consunption type conputer deV|ce :
which is provided w th méans| for 208gisteringraiplural ity nefrowgrking of Type
3, a foldaway display plate, a hand writing input plate, a hand witing

i nput pen, anuodn@uatkegsordhegﬁnenrgductbnnaonputer device 202 is a desk

hi gh performance 25 conputer device, which is also provided wth a_slot 203
means for selecting one of said plurality of

working modes; and

means for effecting recording/reproduction in
a working mode thus selected; and

means for feeding said information storing
device with electric power.
17. An information processing device according to
‘Claim 16, wherein said means for selecting one of said
plurality of working modes comprises:

| data setting means for setting data corre-

sponding said working modes; and

means for selecting automatically one of said
plurality of working modes, based on said data set by
said data setting means.
18. An information processing device according to
Claim 16, wherein said means for selecting one of said
plurality of working modes includes means for selecting
one of said plurality of working modes according to a
command from said information processing device.
19. An information processing device according to
Claim 16, further comprising:

detecting means for detecting whether said
information processing device is driven by a commercial
power source or by an incorporated power source; and

means for issuing a command to said

information storing device so as to work in a working



for inserting an |C menory card—of- Type 3. The disk d

565" o Encert MG MR S5 227

i ncorporating infor- VS =3 :
etc. Fig. 3 shows working nodes of the disk device, 5 whic

devi ce 202,

ti 6n processi ng dehd ce 201, a
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an enbodi ment MeAerhd mpsdsiah lithwanksowithy & dghampeed,t wiienasaist arting
time can be cited as access property of the disk device. The

detecting means detects that it is driven by said
commercial power source, and to work in another working
mode, in which it works with a low speed, when said
detecting means detects £hat it is driven by said
incorporated power source. |
20, An information processing device according to
Claim 16, wherein said information storing device
further comprises means for transmitting successively
information.on necessary maximum currents required by
e&ery working mode to said information processing
device,

wherein said means for selecting includes
means for selecting a corresponding working mode accord-
ing to a starting command sent f;om said information
processing device, responding to said transmittéd
information on necessary maximum currents.
21. An information processing device according to
Claim 16, further comprising means for transmitting said
information on necessary maximum currents in an order of
decreasing currents.
22, An information processing device according to
Claim 21, further comprising means for monitoring that
said information on neceésary maximum currents is
transmitted, making a round thereof.
23. . An information processing device according to-

Claim 21, further comprising:

ot

S



aver age access tine js a sum of average rotation wai ti ng prEre—antayeragf—
seek ti'me. 10 U'MIU"'H"I]HMM@ nmode of a prior 3df THIBHEET BASISEEN |
devi ce there was onl A nmode. In this wo Liﬂg mummﬁumﬂa
starting tinme took 3 sec i'nclud? ihg t he geot-ati on startimg- e
for the rotation speed to reach 4464 rpm The average rotation 15 wai ting
time was 6.7 nsec, whichmeana Foredisplagpngdandisd éf2saidnphuraliitgk
rotation speed of 4464 rpm The average seek tinme was 16 nsec and the
aver age accessofi workdng2fiodessand therenssewhiicbechnnbie stppbiedngnnades
20 classified by the required maxi mum current, including a conplete set of
spindl e notor displapgdeyéceni 4n, crsgdwhere current according to said

S ',-p?n'

information on necessary maximum currents first received
cannot be supplied; and

means for issuing a starting command in a
working mode specified by an instruction input from an
operator.
24, An information processing device comprising:

an information storing deviée, said informa-
tion storing device including;

means for registering a plurality of working
modes at recording/reproduction; and

| means for selecting one of said plurality of

working modes; and

means for checking power supplying capacity to
said information storing device; and

means for selecting one of said plurality of
working modes, responding to a result obtained by said
means for checking, to effect recording/reproduction.
25. An information processing device according to
Claim 24, wherein said means for checking power supply-
ing capacity comprises:

detecting means for detecting whether said
information processing device is driven by a commercial
power source or by an incorporated power source; and

means for issuing a command to said informa-

tion storing device so as to work in a working mode,



operatjon and h @@ track Se ation, which are 0.6 A node, 0.9 A nDde

and 1.5 A node. rty in the 0.6 A node
obtained in the W(ﬁ the prior art disk
node, the starting tlﬁe dndst average-s&@k-tinme are
starting time is 2 sec, including the rotation starti ng=HrE—HRece3sa

- 26 the rotati@nwhpebdltowoehshwnub4arbngh sﬁhedavwha@esandadebacmbmg|ng

time is 6.7 nsec, which is a tine corresponding to 1/2 turn at a disk
rotation speedm%gns detects that it is driven by said commercial power

source, and to work in another working mode, in which it
works with a low speed, when said detecting means
detects that it is driven by said incorporated power
source.

26. An information processing device according to
Claim 24, wherein said information storing device
further comprises means for transmitting successively
information on necessary maximum currents required by
every working mode to said information processing
device, |

wherein said means for checking power supply-
ing capacity includes means for checking whether currgnt'
according to said information on necessary maximum
currents can be supplied or not.

27. An information processing device according to |
Claim 26, further comprising means for transmitting said
information on necessary maximum currents in an order of
decreasing currents.

28. A method for controlling an information
storing device comprising:

a step of transmitting sﬁccessively informa-
tion on necessary maximum currents required in each of
working modes at recording/reproduction to an informa-
_tion processing device, which is a device of higher

rank:



4464 rpm the e seek tl 1s 8 neec and the 5 av;_“aam“““;""___e;_ S
14.7 msec. m’%ﬂ gm n addition, the averag nm.@tsr-mwgggm
time is |nprove ﬂﬂ”b time is 2 sec, i ncl udi§ -

1

starting tine necessary fdr the rotatro-nmeed to reack -
average 10 rotation waiting time is 3.4 nsec, whichis a tine corresponding
to 1/2 turn at a disk rat stiepnofpeadtding8¥d8 appretibteaménedepeedbdti ne is
8 nmsec and the average access tine is 11.4 nsec. Fig. 4 shows varia- tions
in the startinf timeeforofrespongies kod@aiide infiorohatidni onaneeesdiryent of
the present invention corresponding thereto. Fig. 4 shows that maximum
~current is refaximym currents from said device of higher rank for
every transmission;

a step of setting a corresponding working
mode, when a starting command is received from said
device of higher rank for said predetermined period of
time; and

a step of effecting recording/repfoduction in
said set working mode.
29. A method for controlling an information
storing device according to Claim 28, wherein said step
of transmitting successively information on necessary
maximum currents includes a step of transmitting it in
an order of decreasing current,
30. A method for controlling an information
storing device according to Claim 28, wherein said step
of transmitting successively information on necessary
maximum currents includes a step of transmitting it in
an order of decreasing current, every time data
recording/reproduction processing is terminated.
31. A method for controlling an information
processing device comprising: |

a step of transmitting successively informa-
tion on necessary maximum currents required in each of a
plurality of working modes at recording/reproduction of

data in an information storing device to an information

processing device, which is a device of higher rank;



at a initial

starti ng node. I“"’,ﬂ”ﬂ” 20 increased in the

required curre nged and increase of eI

for initial drive 6f the'spln

di agram of the power source incorporating information processin
25 and the di sk device aostemhoéhchegkangewaUhnﬁncuotenheag¢@ggnng
i nvention. Even if no power source is incorpo- rated in the |nfornat|on

e e
period of” dTTve~e#—Lhe spi ndl e notor, dependlngwon the _

e notor i $9%reater. Fi ¢

processi ng det®ceapdiinfpemationneni ROEABEBRY CBAXHBUBBRF EENEReFaRobE

supplied or not;

a step of issuing a stérting command to said
information storing device, in case where it can be
supplied according to result of said step of checking;

a step of setting a working mode corresponding
to said starting command; and

a step of effecting recording/reproduction in
said set working mode.

32. A method for controlling an information
processing device according to Claim 31, wherein said
step of transmitting successively information on neces-
sary maximum currents includes a step of transmitting it
in an order of dec;easing current,

33. A method for controlling an information

processing device according to Claim 31, wherein said

- step of transmitting successively information on

necessary maximum currents includes a step of trans-

mitting it in an order of decreasing current, every time

data recording/reproduction processing is terminated.
34. A method for controlling an information
processing device, comprising:

a step of detecting whether said information

processing device is driven by a commercial power source

or by an incorporated power source; and

a step of setting an information storing

device so as to effect data reading/reproduction in a




Substitute sheet - Novenber 1997 - 27 - The di sk device 101 |s connect ed
with the power soulm | H Iwg I nformati on processi ‘ G
t hrough a connect means of power supply‘:mﬂm§3&EHrHAaEEENj
dat a/ command buses. A drive gpntrol portion {03 | mhaGHEsKk |
devi ce 101 ‘i ncl udes CPU RAM ROM etc. and effects rotaticreon i
spi ndl e not or hd@fA speedl pewde i whery Porits aletdutmd thamtitolisoidrd weai ce coi l
notor 606, read/wite control through a read/wite head 607, etc. on the

basis 10 of abyomaisl qommerohsdln pdweRGMWGRE, ‘ﬁm:andmltqonm;@t iaf t he

ROM 604 i ncl udes three kinds of drive control fprograms i n which the
requi red nmaxi M@h& @temiof detecting, and to effect data reading/

reproduction in a low speed mode, when it is detected

that it is driven by said incorporated power source.
35. A method for controlling an information
processing device, comprising:

a step of reading out a predetermined working
mode among a plurality of working modes at reading/
reproddction stored in an ROM to effect initial setting;

a step of reading out a working mode at
reading/reproduction of preceding use recorded on a disk
surface;

a step of changing said working mode at
reading/reproduction, if necessary; and

a step of recording a working mode at
reading/reproduction of final use in a predetermined

area of said disk surface before switching-off power

supply.



are 0.6 A, 0.9 Aand 1.5 A respectively, corresponding to the working node
of the disk device, which is an 15 enbodi nent of the present invention
indicated in Fig. 3. The read/wite head 607 included in EDA (head disk
assenbly) 605 of the disk device 101 may be used al so by the contact
recordi ng nethod. Further an MR readi gagq?d 606. usi ng a magnet o-resi stive
el emrent may 20 be used therefor. The E source incorporating information
processi ng device 201 has CPU, ROMand RAMin a control portion 31,

det ermi nes how nmuch current a power control portion 32 can supply to the

di sk device 101 and informs 25 the di sk device 101 of results thus obtained
t hrough an and a connector 38

FIG. 1




interface portion 33. 34 is an incorporated power source; 35 is a display
portion; and 36 is an input portion manipul ated by an operator. 37 is an
ext er nal - 28 power voltage detecting portion connected with control
portion 31. Wen the external power is not supplied, the power systemis

sw tched to incorporated power source2§;£p® control portion 31. 5

‘As indicated by a graph representing varia- tions in floating anount of the
magneti ¢ head (including both an inductive magnetic head and an MR magnetic

head)

FIG. 2




in Fig. 6, when the head floating nethod is used, it is difficult to avoid
variations in floating amunt due to 10 difference in the disk rotation _
speed and difference in the inner and outer. peripheral |inear speed of the
head. On the contrary, by the contact recording nmethod no variations in
floating amount are produced. For thi %_r/@@on'it i's not necessary to
conpensate variations in 15 spacing |0ss,~variations in effective gap | oss

and variations in anpl i tude- frequency characteristics due thereto in the
magnetic-el ectric transform pg reproduc- tioh prioces|s, vihi ch arg produced
by the floating nethod. Ther¢fore the coptact relcor. i"(‘jng @troqgl:ris sui tabl e
for 20 the disk device, which' is an enbofi mgnt t 2pr§ert nvention
working with a plurality of fotatiwn spepds.| - ‘2': = %
= oE[oE| 1
0 ol ol Lles|les| S
-4 a1 9 s l.ug -
= N | o 0O &0 <§(
©
< 55| 2
n =ETIETIE
N ™~ o
N4
i 0|.8| 2
73] 2|2 P
L 7] 9< 9< c
ws | 2 — |T2|T=2| ©
2— & & rlox]| =
o (gu_ EWL] w
S m[CH &
N ep) < ol al -~
z L
O S l=l=| | w22
T =P B E| [B2(3|3
L’Jtm_ 7] %) 58 %) 0
o £ 1 E|E
X215 || [=F E]E
W32 | o5 | & il o | o
> 2
< Z
" T
=
gr ele|e
[* NIy ~— <t ™
>o -— L ™~
<Q
< .
T
> Q alala
E Zz| 2 o|Q|©O
1] Is ‘2’: n =2 |2 =2
& OFx W <<«
o ITo| & 0 | o | ©
o | 81 |<|a|s
; £ 20— =
a o Q9
0 2o Ml
S X3 St
2 x2 oXe
. OS5 >au<s
SODmESO




ﬁig.EY shows readi ng out put of the magnetic heads. As indicated thereby,
when the inductive 25 magnetic head is used, it is difficult to avoid

varia- tions in anplitude-frequency characteristics, i.e. variations in the
reading output; in the magnetic- electric transform ng reproducti on process
due to - 29 differences in rotatioqnyg?gps of the magnetic head and the

magnetic disk. On the contrary, since variations in the reading output are
small for an MR reading head, no

FIG. 4
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Fig. 8is a

whi ¢h is an

rotation speeds.
the disk device initialization
Quppl v fraoamthe bhatterv

whi ch is an enbodi nent of the

i nvention working with a plurality of
fl ow chart showi ng a procedure for starting the di sk device,

enbodi nent of the 10 present

I's effected (Step

IS necessary. The MR 5 reading head is
of

i nvent i
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enbodinent it is transmtted in an order of 1.5 A 0.9 Aand 0.6 A i.e.

wi th decreasing maximumcurrent. There- 20 fore information of 1.5 Ais
offered at first (Step 52). Then it waits for a start conmand fromthe

devi ce of higher rank allow ng an operation in the 1.5 A working node for a
predetermined tine (Step 53). Wen theg ant command has been received, the
1.5 A working node is set 25 (Step. 54) to start the spindle notor (Step 61) -
and to effect an initial seek operation (Step 62). Wen the start has been
term nated, this is reported (Step 63) and it waits for read/wite and
other commands of

--_FLOAT.ING.. B F'G. 6

AMOUNT
- OF
SLIDER

um

ozl /—\ FLOATING METHOD 8928rpm
o /—\ FLOATING METHOD 4464rpm
0.1

(HEAD/ DISK SPACING)
- 4464 /8928rpm

0 INNER OUTER " HEAD
PERIPHERY PERIPHERY POSITION

FIG. 7

INDUCTIVE HEAD

READING
OUTPUT
mV

MR HEAD

0 NUMBER OF

TURNS OF DISK rpm



30 higher rank (Step 64). One of the other conmmands of higher rank is e.g.
a command of . changi ng the worki ng node. Wien this command has been
received, the procedure returns to Step 51 to set a new working node. 5 If
it receives a command of read/wite, it executes that command (Step 65) and
the procedure returns to Step 64 to wyu r a succeedi ng conmand. If no

start command i S been recgd Whenea ’
predet er mi ned - feri od EXTERNALégE 0.9 A nF\'e rBs of fered to
t he device of gheBE@mP@ﬁ’ hen/it waits for a start command from

t he device of hi gner rank alf ow ng an operation in the 0.9 A working node

for a predeter nmpred 51
INITIALIZATION OF DISK /
DEVICE
| 52
OFFER INFORMATION | /~
ON Imax=15A _
STARTING . 1.5A WORKING
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time (Step 56). Wien the start command has been 15 received, the 0.9 A
wor king node is set (Step 57) to effect a series of the operations defined
in Steps 61 to 65. If no start command in the 0.9 A working node has been
recei ved when a predeterm ned period of tine has | apsed, 0.6 A information
is offered to the device of 20 higher&ARQ(Step 58). Then it waits for a
start com nmand f{ rank allow ng an opera- tion in
the 0.6 A workifig modEXTERNAIDEMICE m ned\tine (Step )Igh he start
comand has beel reBEGHE, POWER SURPWOT ki ig node is s (S#ep &) to
effect a 25 seri ; ed in Steps 61 to 65 If no start
command in the 0.6 A working [mde _has heen regfal ved when a predeterm ned

period of time INITIALIZATION OF DisK | /~
DEVICE
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has | apsed, it is checked whether the maxi mumcurrent - - 31-- infornation
has been transmtted to the device of higher rank repeatedly a
predet erm ned nunber of times or not (Step 66). In case where it has been.
not transmtted thereto repeatedly a predeterm ned nunber of tinmes, the 5
procedure returns to Step 52 to repeg%{agggries of transm ssion operations.
On the contrary, if it has been transm’t thereto repeatedly a -
predet erm ned -nunber of tinmes, the procedure is termnated. In the

‘enbodi ment indicated in Fig. 8, once a '
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10 working node is set, the operation is continued in the same working
node, until either the power supply is switched off or a command of.

changi ng the working node is received. Fig. 9 shows another enbodinent, in
whi ch 15 power supply capacity of the device of higher rank is used nost:
efficiently. Power supply conditions] of devi ce of higher rank are not

al ways constant. In c ere the devi r?hgf hi gher rank drives a nunber of
peri pheral devices c EDEVICE BRGNS PoWER SUMPPYET Ssuppl y aci ey
t hereof .to the disk ' ' ' rar§é_in lﬁﬁgergmt

i

drives few peripheral| devices, the power supply eap ty thereof to the
di sk device is great.| CHSKeBBMIREYS INNTIAdZERDGdI ment :
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indicated in Fig. 9, the disk device irnquires at every 25 opportunity of
t he device of higher rank about the power supply conditions thereof and
works in a | ow performance worki ng node, in which power consunption is
snmal |,” when the power supply capacity of the device of higher rank - 32
- is small, while it works in the high performance worki ng node, changing
t he worki ng node, when the power supply capacity of the device of higher
rank is great. Differences fromthe procedure indicated in 5 Fig. 8 are
that the procedure returns to Step 52 after
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execution of the command in Step 65 and that operation is effected in a
wor ki ng node with a speed as high as possible, every time a command of

hi gher rank is issued. Fig. 10 shows a processing flow of the power 10
source incorporating information processing device acting as a device of

hi gher rank, corresponding to the opgeparbays of the di sk device indicated
in Figs. 8 and 9. Wen power source iS sWwitched on, power -supply 15 to the
di sk device is started (Step 71). The nmaxi mum current information fromthe
di sk device is taken-in (Step 72) and it is checked whether the current
I'max thus taken-in can be supplied or not (Step 73). If it can be supplied,

a.start command is issued (Step E}
1G. 13
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20 1f it cannot be supplied, the procedure proceeds to Step 75 and it is

checked whet her information of a series
predet erm ned nunber of times or not.

In case where it

of currents is taken-in a
is not taken-in a

predet er mi ned number of times, the procedure returns to Step 72 and 25

current information transmtted suc
verified in Step 75 that it has bee
times, power supply to the di sk device

33 start of the disk device is stopped.

FIG.
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start is stopped, it may be displayed in Step 76 that the connected disk .
devi ce cannot be driven by this device of higher rank. 5 Fig. 11
shows a processing flow indicating another enbodi ment of the starting
procedure of the disk device 101. Fig. 11 corresponds to the case where the
predeterm ned nunber is set at 2 in{g¢p@p in Fig. 8 10 In the enbodi ment.
indicated in Fig. 11, the information on a serl es of necessary maxi mum
currents is transp-tet—at—teast—twree—to—tire—devrceof—mgher—Tank— 1} is
possi bl e al so thaj, on the device of higher rankmsi g, When thg i nfornption
on the series of pecessary maximum 15 X¥urrent$ is f{rst receivgd, noth|ng
is selected and i ' ol \ _
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i's nonitored what current is requested and when it is secondly received, an
arbitrary 'working node, in which power can be supplied, is selected from
the information on the series of necessary nmaxi mumcurrents and sent to 20
t he di sk device. Steps 81 to 89 are identical to Steps 52 to 60,
respectively. Fig. 12 shows a startﬁ (gggpedure of a magnetic tape device.
Content of the operation is basicallgg ical to that indicated in Fig.

11. 25 Operation steps having same contents are referred to by sane step
nunbers. Wen power is supplied froman external device —which-is-the

device of higher I[ualnk to the tape
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34 device, it is initialized (Step 91). Then information on necessary
maxi mum currents is transmtted to the device of higher rank in an order of
decreasing currents and the tape device waits for a starting commuand from
the 5 device of higher rank, évery time it is transmtted (Steps 52 to 59).
Wen a starting command of 1.5 A'worfkgngonpde is received in Step 53, a

hi gh speed forwardi'ng/ rew ndi ng working node is set (Step 92). \Wen a
starting command of 0.9 A working node is 10 received in Step 56, a mddle
speed forwardi ng/rew nding working node is set (Step 93). Wen a starting
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of 0.6 A working node is received in Step 59, a | ow speed
formardlng/remrndlng working node is set (Step 94). The Steps 94, 95 and 96
in the second current 15 information transm ssion cycle correspond to the
St eps 92, 93 and 94, respectively. \Wen the working node is set, the tape
devi ce maits_for a succeedi ng comma %,Zf bigher rank (Step 98). Wen the
command i s received, fast formardinglr J% ding 20 is effected in the node

t hus set. and processing of read/wite and ot her conmands (Step 99) is
executed. Thereafter the procedure returns to Step 98. If the device of

hi gher rank siLde—esperts—durrng—the—frrst—transnrssromrcycteof—the
information 2%Jon the series of curren{s, the foll Mg T ansmn ssi on
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cycles of the information on currents are
correspondi ng starting command has been r
on t he device of '35 higher rank side,
of necessary maxi mumcurrents is first re
I's nmonitored what current is requestq§éa2
arbitrary working 5 node, in which 3 r
the information on the series of necessar
magneti c tape devi ce.

FIG. 19A

MOTOR v |oeeceeemremennees
ROTATION
SPEED ‘

/
l

not executed, after the
eceived. It is possible also that,
when the information on the series
ceived, nothing is selected and it
when it is secondly received, an
can be suppliéd, is selected from
y maxi mum currents and sent to t he

_\\ HIGH SPEED
ROTATION

a _}'T: ';—___' '_l__; - L':."tﬁ'.'_—_' =

"~ LOW SPEED

| WITHOUT CURRENT ROTATION
LIMITATION

WITH CURRENT

_ v~ LIMITATION
| ._0 t(SEC)

FIG. 19B

f

MOTOR
CURRENT
;_._:;'-_-.1.::.'_-..-_-_7.:_:.-_:_-.::_-.:.-_1.:
0 ﬂ té t (sec)



The tape device can be operated at a working node with a speed as high as
possi ble, every time a 10 conmand of higher rank is issued, by constructing
the procedure so as to return to Step 52 after Step 99 in Fig. 12. Further
there is a command of changi ng the worki ng node anong ot her conmands
processed in Step 99. 15 Wen the opﬁgﬁyg!9connands to issue this command,
the procedure returns to Step 52 and thus the working node can be set again
in accordance with power supply conditions of the device of higher rank.
Fig. 13 shows a processing flow indicating an 20 enbodi nent, in which also
t he operator can sel ect the. working node. '
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Wien t he power_ source is switched on, power is supplied fromthe power
~source incorporating information processing device, which is the device of
hi gher rank, 25 to the disk device (Step 121). On the disk device side,
when power is supplied, information on a series of necessary naxinum
currents lmax is offered to the dewg«@ 36 of higher rank once or by
repetition of two times, as indicat ‘(1%pg 8 or Fig. 11. In this case
the currents are sent in a decreasing order. On the devic fl ghe ank
si de the nmgxl num eF) G 21
- | POWER OF DEVICE OF HIGHER RANK IS | — 701
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R
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5-current information fromthe disk device is taken-in (Step 122) and it is
checked whether the current Imax thus taken-in can be supplied or not (Step
-.123). When it can be supplied, a start conmand is issued (Step 124). Wen
current according to the first received 10 current information cannot be
supplied, information on a series of currents is taken-in in Steps 125 and
126. A-table showing a relation between the current which can be supplied

and the morkiﬁﬁbeK§% ?réigﬁfa éﬁginput of an instructiongfLomthe
operator .t o select éiﬁgmﬁ%r I'ng é% I's displayed (Step 127)$lg§%b
indicated in Fig. 14. Then the disk device waits for the instruction from
t he operator gSte 1%33. The operator sees the display indicated in Fig. 14
and sel ects ¢é&&g N STORING DEVICE AND METHOD FOR CONTROLLING

- SAME TO RECORD/RE?RODUCE INFORMATION BY SELECTING

ONE OF WORKING MODES

An information storing device and an informa-
tion processing device having a memory for registering a
plurality of working modes at recording/reproduction and
a switching circuit for selecting one of the plurality
of working modes, which select the optimum working mode
automatically or by aﬁ inst;uction of an operator
according to power supply capacity of a device of higher

rank to effect recording/reproductibn.

S ANES
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BACKGROUND OF THE INVENTION

The present invention relates to an informa-
tion storing device, and in particular to an information
storing device having a plurality of working modes at

5 récording/reproduction,-which can be selected according .

to conditions of power supply for a device of higher

{;" ‘ rank, with which the information storing device is -
connected, and a method for driving same. The term
"information storing device" used here includes a rotary

10 type information storing device such as a magnetic disk
device, ‘an optical disk device, an opto-magnetic disk
device, etc. and a.magnetic.tape device.

The present invention can be applied to a
mounted/dismounted type and a fixed type information

15 storing devices.

Down-sizing and diversification have been
attempted also for rotary type information storing
devices such as a magnetic disk device, optical disk
devices, opto-magnetic disk dévices, etc. and magnetic

20 tape devices, used as external storing devices, keeping
step with down-sizing of electronic computers such as
so—~called personal computers, office computers, work
stations, etc. For example, down-sizing tendency of
magnetic disk devices is such that it proceeds from

25 3.5" to 2.5", to 1.8" and further to 1.3". Down-sizing
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3+~ an_ppt o- magneti c di sk device, etc. and the presgpt inveﬂbﬂgﬁ C@@ b
applied to any one of them Although a disk device @a&ake."a."ln" Qa
if Figs. 13 and 14, the present invention can be appk
magnetic tape device. Fig. 15 shows anothes <meplacemmentobheete 8iMaydkB9Ge
according to the present invention, in which the working node is set by
means of a sw ¢€hdehByFtdn BE, séefli §ks@cEbecoptiodalr 856k dedfceBogndi c di sk
2 acting as recording nmedium a notor 3 supporting rotatably the disk 2; a
head 5 for reaspogrmaghetbd digwadevicesli nHebeiflbekok; theseatotatyi ng
mechani sm 6; a notor driving circuit 4.for driving the

type information storing devices are generally called

simply disk devices.

5 On the other hand, keeping step with down-
sizing of the magnetic disk devices, card type
mountable/dismountable magnetic disk devices according
to PCMCIA (Personal Computer Memory Card International
Association) standard have been developed. For example,

r ' 10 there are known techniques disclosed in U.S. Patent No.-

| 5,062,016, filed May 5, 1986, JP-A-5-181565 and further
JP-A-4-356785. |

As a representative specification, by which

standardization is intended, including interface for

15 electric connection, there is a recomménded specifica—
tion on IC memory card for personal computer promoted by
Corporate Juridical Person, Japanese Electronic Industry
Development Association (JEIDA), in cooperation with |
PCMCIA in USA. Originally it was a recommended specifi-

20 cation exclusively directed to memory card (PCMCIA Rel.
1.0/JEIDA Ver. 4.0). Thereafter it was extended to a
specification (?CMCIA Rel. 2.1/JEIDA Ver. 4.2), includ-
ing magnetic disk devices, keeping step with down-sizing
of the magnetic disk devices.

25 According to this recommended specification on
IC memory card for personal computer, working conditions
can be set so that a relevant memory card can be used

together with other cards of an electronic computer
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motor ;3; and a head driving circuit 7 connected wt
mechani sm 6. Both the driving circuits 4 8b . 8¢ /. are’..
with a CPU 8 and ROM and RAM are connected with the _ :
switch 9 to 12 is connected with the CPJ & J Meplaceraart Sheetcadddaym 99§ .
15 four 20 switches are connected therewith. Various ¥prkin%¥nndﬁ;9;an be
set by conbi nigystdese Bo¢didisg ©5 €es dpdeiriGdeion T¥Re es are
set m{thin théﬂ%LU 8,(ﬁ§?0f which is a d%lc node, in mhwgz the notor 25
rotation speebe sd Ahstpractet tivatsebk @vprehibitedftd hesdepdpds 8 ns,

while the other is a silent node, in
card, when working conditions offered by the PC card

don't satisfy working conditions required by the system.
5 A parameter on power condition information is
included in these working conditions. The parameter
includes standard voltage of working power, minimum
voltage of working power, maximum voltage of working
power, current of continuous power, maximum value of

10 mean current in 1 sec, maximum value of mean current in-
10 millisec, necessary supplied current in power down
mode, etc. |

The system, in which ﬁse of a PC card type
magnetic disk device is expected, is diversified.

15 That is, it extends from a work station having
a sufficient power supply capacity, which demands a high
speed access property from the magnetic disk device, to
a portable type computer incorporating a battery, whiéh
demands low poWer.consumption rather than access

20 property. Therefore it is desired for the PC card type
magnetic disk device used over these not specified but
diversified dev?ces of higher rank to be able to offer
selectively a high speed access property or a low power
consumption according to power supply capacity of a

25 device of higher rank connected therewith.

However, as it can be seen from the recom-
mended specification for IC memory card for personal

computer published by JEIDA and PCMCIA in USA, there



which the notor rotation speed is 5400 rpn1(current at st g lisane
as in ghick mode) and the seek - 38 - nmovi ng ti ﬁéjdﬁghqggf
(acceleration and decel eration being same as in qu

i's a node,

connect ed
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in which a high speed transfer- ahd Belhfﬁgﬁ"@ﬂéeshe&@cééﬂ%ﬂ%
realized in the disk device, 5 while the silent nbde is a node, in which a

| ow power consyiy ird disk adéwice®i sncTadinhg acpCicard fypetoo avfibxedre
designed so as to be able to be selected by setting the switches 9 to 12

10

15

20

25

type which can offer selectively a high speed access
property or a low power consumption according to power
supply capacity of the device of higher rank.

Personal computers of notebook size or pocket

notebook size have been used more and more often outside

office owing to down-sizing of computers, which has
accelerated lowering of power consumption of disk
devices mounted on the computers. That is, it has been
tried to lower power consumption according to the
tendency that smaller driving power of a disk device is
more desirable. As an example thereof, there are known
techniques disclosed in U.S. Patent No. 4,933,785
(corresponding Japanese application JP-B-3-503101), in
which electric power supply to circuits, for which no
power is required functionally in each working mode, is
suppressed by constructing a magnetic disk device so |
that either one of working modes can be set by
classifying them into: '

1) sleep mode, in which, least necessary
interface function with a device of higher rank
(computer syétem) necessary for restarting CPU being
left, other circuits or function thereof are stopped;

2) 1idle mode, in which CPU is working and,
all interface functions with the device of higher rank.
being left, function of a spindle motor, a servo motor,

a record reproducing circuit, etc. is stopped;
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wi:ith the CPU 8. For exanple, when the switch 9 is se‘EﬁbAgL an, O-F st%te,
t Ae working mode is the quick node, while when it. ifssef. hguéﬁ%gﬁQQLQWe,
the disk device is operated in the silent node. |n [the Cas: nei i n
Fig. 15, since four switches 9 to 12 are canneBerlacemept $hees - UMay 1996

di fferent working nodes can be set by 15 conbining these switches. In the
case indicated in Fig 1535 nGP Sdddd B *HECH SV fltion efd ect ed by

nmeans of the switches 9 to 12, such as e.g. junper swtches, disposed on

the di sk devi ceyorikiayg Coin®ts et & Bihdwe Celetgsibnd 1@ moter diy i xetatedi gher
rank (system. 20 Fig. 16 shows an outline of the construction

of the di sk dedme.a iatd 1ecordinp/wemnddudimntcbfcuite is eberd stopmed on,
provided with a driving circuit
state; and

5 4) several working modes in usual operation
such as a write/read mode, a seek mode, etc.

An effect to reduce mean power consumption in
the different working modes can be achieved by this
method. However, by this method, no attention is paid

c 10 to the initial period of the spindle motor start, at
which power consumption is maximum. For this reason, no
effect can be obtained to reduce specifically power
current at start of the disk device. |

As other prior art techniqﬁes.there are thoée

15 disclosed in JP-A-4-205963.

By this method, the number of turns of the
spindle motor is decreased to such a degree that the
rotation of the disk is maintained in a waiting mode, in
which write/read is not effected. This method has an

20 effect to reduce the transient necessary maximum power
current to shorten a period of time necessary for
increasing the rotation of the disk to a predetermined
value.

However, in a disk device in general,

25 frequency with which the state where write/read is not
effected is produced is not necessarily so high.
Further, since the state where write/read is not

effected is one where power consumption is smallest next
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ef fecti ng switching of the working node by commands fro h e¥HagRe
nLQLfgﬂlﬁggnp

hi gher rank (system). 25 © In Fig. 16, aldbats:d jises a
disk 2 acting as recording nediunm a notor 3 Supports Totats e di sk
2:a head 5 for reading/witing signal sf gosi Replagamgng Sheet 5 % 4996 ng
mechani sm 6; 39 - a nmotor driving circuit 4 for driving t head driving
circuit 7 conkecthe wothwbirk ilngas taitievi(pepwesc lcomstumpt ioBobleinige 0dM)vi ng

circuits 4 and 7 are 8b 8c
where power is not switched on (power consumption is

-
| M N i ) S 2 g |

greatest at start of the hotor and next greatest at file
access, in either case power consumption being greater
5 than that required when read/write is not effected while

rotating the motor), as indicated in a cited reference,
even if the disk motor speed is reduced by setting a
waiting mode in this state where read/write is not
effected, no effect to reduce remarkably power consump-

10 tion can be obtained as a whole. On the contrary.,
considerable power is consumed temporarily, because it
is required to increase the rotation speed of the disk
motor upto a predetermined value, when it proceeds from
this waiting mode to a write/read operation, if the

15 read/write state is interrupted in this waiting mode.

Furthermore, since a certain.period of time is
required for increasing the rotation speed of the motor
upto the predetermined value when it proceeds from this
waiting mode to the write/read operation, this gives

20 rise to a problem that start of the write/read operation
is retarded, which lowers working speed.

In addition, in this cited reference,.read/
write speed is only one usual speed (one kind) and no
attention is paid to set arbitrarily diversified data

25 read/write speeds according to needs of users.

As another prior art example, there are known

techniques, by which in case where the point of time of

a succeeding read/write start is previously known in a



copnected with a CPU 8 and ROM and RAM are connelftREFIAGRHTT HETR
morklng nodes,
CPU 8 and a smntchlng circuit 15 for switching t{
commands from the device of higher rank (systemeple
switching circuit 15 within the CPU 8 is equivalent to the smntchlng

which are a quick node and a sil efjt rmdq[]aMﬁYs]ggﬁvm hin the
e‘%éetwo WOrRING mo b

circuits 9 to khdruksat@tsk nadvice 15it bis avoidegobstasesberave) ogic
circuits so that various working nodes are determ ned by a setting state of
i nput data therdgdceldfate the head more dfrohgly thanutéquired tbesave
construction of the disk device, which is another enbodi rent of the present
i nvention, in \pgowsr atseantbyidetectingrawaiting time from seek

5

10

15

20

25

start to read/write start and by controlling seek speed
(moving speed) of the head so that the difference
between this waiting time and an average seek time
previously obtained for each displacement distance of
the head be approximately zero, as described in JP-A-63-
87663. |

However no idea is disclosed to distinguish
high speed seek, by which high speed processing is
possible, and low speed seek effected with low noise and
low power écCQrding'to request of the user or according
to power supply capacity of fhe device of higher rank.
Further no attention is paid tdlréad/write arbitrary

data with different read/write speeds such as a high

-speed, a standard speed and a low speed according to

request of the user.

As a prior art example on the high speed
access propefty, there are known techniques, by which in
order to improve operability of a reproducing device in
a compact disk.ﬁCD) or a digital audio tape recorder
(DAT), a second speed is automatically set for read/
write of signals such as control signals TOC other than
audio signals, which speed is higher than read/write
speed for usual audio signals, as described e.g. in JP-

A-2-156470. However, in this document, no attention



16,1 s uncorporated ina CPU8. In Fig. 17, a dis
2°20 acting as recording nedium a notor 3 suppor
readi ng/writing signals fromin the

a head 5 for
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device 1 conprisey a disk

D@& r?ﬂ¢W%¥" he disk 2;

mechanism 6; a notor driving circuit 4 for glr;ﬁepbcehmntrﬁhnet?r 9€Mdyaﬂ9ﬂ61d
driving circuit 7 connected with the head driving 25 nechanism 6. Both the

driving circui tﬁsg?éﬂd 2oaiscébgéwnt§caesmeea&ydd&fe&hwhlﬂEhCBHomanseROvl

and RAM are conne

15

20

25

ed with
used by the user with different medium speeds such as a

high speed, a standard speed and a low speed or to lower
power consumption according to request of the user or
according to power supply capacity of the device of
higher rank. |
For a magnetic head used in a magnetic disk
device, heretofore an inductive head is used, which
produces reading voltage on the basis of the electro-
magnetic induction effect on winding conductor.
'Recently an MR head is used, which produces
reading voltage on the basis of the magneto-resistance
effect. The MR head has a feature that it produces
reading voltage without variations in magnetic field
intensity due to relative movement of the magnetic head
to a magnetic recording face. Further for the magnetic
head of.hard disk drive, a floating method is usually
used, utilizing a hydromechanical effect acting betweén

the head slider and the disk surface. In addition,

recently a contact method called contact recording is

used, by which the head slider, on which the magnetic
head is mounteq, is not fioated.

Requirements of users for properties of a
magnetic disk device or an optical disk ‘device can be
roughly classified into two types, as described below.

@® high speed transfer, high speed access, and

@ 1low power consumption, low noise.



4Q. Two -wor Ki ng nDdes which are a quick node an

5? |Fe - ' .
within the CPU 8 and further a switching circui ‘5‘{grsmﬁﬁ§¢#$© t hese two
wor ki ng nodes by commuands from the device of hi

o 1 AT0 M
limting circuit 16 determnining separately % riheégaga

the two driving circuit 4 and 7 are incorporated. The nmaxinu

determ ned by the CUfrentIh'G%&éﬁQté'é&ﬂiéf}Gtﬁéerégﬂkﬁém&hEQ dégimeaki ng

node 10 sel ected by setting the switching circuit For exanple, in case

where the qui ckoyo@k, i 5t skd eséesbsdbye taxinvressereé readbiritei speed

current flow ng through the nmotor driving circuit 4 being 2 A and current
of the disk, i.e. the rotation speed and the seek speed

of the head. On the contrary, in order to satisfy the
5 requirements defined by @, it is necessary to decrease
the read/write speed of the disk (rotation speed) and
the seek speed of the head. These two properties are
contradictory to each other and there exists heretofore
no disk device satisfying these two properties at the
10. same time, but there are different models of devices,
each of which has one kind of the data read/write speed
and the seek speed. For this reason every user cannot
help preparing at least one model of devices satisfying
each of the two properties and selecting a magnetic disk
15 device having properties suitable for utilization condi-
tions (whether it is used under restriction on noise
level and maximum power, whether the transfer-access
speed is regarded as importént, etc.) for every use.‘
In this case problems as described below take
20 place: |
® a magnetic disk device having either one of the
properties shoqld be selected, even if aimed utilization
conditions are not clear; |
GBI there is no way other than buying another or
25 replace by another, when it is desired to exchange a
property of a magnetic disk device with another in the
course of utilization because of change in utilization

conditions; and



f1.owi ng through the head driving circuit 7 being O[;Rﬁgﬁﬁs%vane‘
dét er mi ned by respective voltage and resist- ance) %@I|§lﬂ ‘@B%ne e the

silent node is selected, the maxi numcurrents are rent
flowing through the nmotor driving circuit+ #gi sRepmcamant Sheaeten® May 19326
t hrough the head driving circuit -7 is 20 0.6 A Fig. 18 shows an outli ne of

the construction of @he id Sis dMpcEsibiY Ao Iswidivh ifercrdnedi rfidde

present i nvention, in which current limting circuits 17 and 18 are
i ncor porated i rtﬁné]fysrmoﬁin/g Ngo oway Ubf su¥iPhzatton, respectively. In

Fig. 18, a disk device 1 conprises a disk 2 acting as recording nedium a
not or 3 supporting Particularly such problems take place for a
digk device attached to a personal computer using both a
S commercial AC power source and an incorporated battery
power source such as e.g. a notebook type personal
computer. In this kind of personal computers, since
sufficient power can be supplied in case where a com-
mercial AC power source is used, it is desirable to keep
(" \ 10 the head seek speed and the disk read/write speed
.- satisfactorily high. On the other hand, in case where
an incorporated battery power source is used, it is
desirable to lower the head seek speed and the disk
-read/write speed to use it at a low power consumption in
15 order to elongate continuous utilization time of the
system{
However there exist no information storing
devices yet; which can be used while switching workiné

modes of access or read/write according to utilization

—

20 conditions.

SUMMARY OF_THE ;NVENTiON
An object of the present inéention'is to
provide an information storing device having a function
to effect a high speed processing of the information
25 storing device while making positively efficient use of
power, when enouéh power is disposable and to drive the

information storing device at various low power



di'sk 2: a head dr|V|ng mechanism6; a notor driyjing cir

the notor 3; and a head driving circuit 7 connecfjeBai@i:t. b

mechani sm 6. Both the driving circuits 4-apd 7RepRcopnier-Sheans--s3-dian Q94|

with the CPU 8 and ROM and RAM are connected with the CPU 8. Tmo morklng

nmodes, whi ch arcomsumpttiontusdesyd when | @isposaiele apewert isi hdt nendegithPU 8

and further a according to power conditions of the device of higher
rank, with which the information storing device is -
connected.

5 Concretely speaking, it is to provide an
information storing device which selects itself or has a
device of higher rank select a high speed access
property, a high speed processing property or a low
power consumption property according to power supply

10 capacity thereof for wide ranging devices of higher rank

1) from work stations having sufficient powei
supply capacities, demanding a high speed access
property and a high speed processing property to the
disk device

15 2) to battery incorporating portable type
electronic computers demanding low power consumption
rather than access property, etc, and performs
read/write operations with the selected operation or
working mode.

20 Another object of the present invention is to
provide a disk device capable of removing the problems
of the prior art techniques, by which a user can select
arbitrarily one of at least two modes, which are a quick
mode (high speed transfer-high speed access mode) for

25 effecting seek'and data read/write and a silent mode
(low speed-low power consumption- low noise mode).

Still another object of the present invention

is to provide a disk device having a switching function
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fromthe device of higher rank (system) is incofporat%f. e XI rum
currents determned by the current Iimting cir nd T8 akdl | i
wi th the working node sel ected by setting tize -Feplasmmantconeati+9 May A896 5
exanple, in case where the quick node is selected, the maxi numcurrent is
not limted. |naébingcaseakheonmsedect ehd ghéckemdddr ini sgseewhepesa 6 are
driven by the driving circuits 4 and 7, respectively, and the maxi mum
currents flow ngomhepcialt pewdri sougcei isuinsed4anddtie28identsmodet inhat
current flow ng through the notor driving circuit 4 is 2 A and current
fl owi ng t hroughcase whetedahvingorperated7battery powernl seyrget é6niaed by
in a disk device attached to a personal computer, in
5 which both the commercial power source and the incorpo-
rated battery power source is used. _

In order to achieve the above objects an
information storing device according to the present
invention is constructed as follows.

¢ ' 10 The information storing device provided with
means for inputting power from a device of higher rank:;
a device for selecting one of working modes having
different necessary maximum currents; and a device for
informing the device of higher device of necessary

15 maximum current information on each of the selectable
working modes.

Particularly in a device using a disk-shaped
memory medium the selectable working modes are composed
of combinations of:

20 1) different disk rotation speeds;

2) different average seek times; and

3) different times for starting the spindle
motor.

In case where a magnetic tape is used, various

25 working modes are realized by making spéeds of fast
forwarding and rewinding different.

Further a read head for reading out signals

from data recorded in a disk may be an MR head using a
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respective voltage and resistance), while i
sel ected, the maximumcurrents are so 25 se mnd t he head
driving mechani sm 6 are driven by current fl Dt or glng
circuit 4 of 1.5 A and current flow ng t-hril@IFH ‘ ' - F'Ycﬂéé

of 0.6 A, respectively. Consequently - 42 each of the notor driving
circuit and theagredodresisganceceffecknelemeat. i nInnedditionentheays, but

content of operation thereof is equivalent to that described for the
driving circui conhafkgreecdrding method may be used, by which the

ent npde is

magnetic head is not floated by the hydromechanical
" effect between the slider, on which the read head is
5 mounted, and the surface of the magnetic disk in a
region of the rotation speed of the magnetic disk in the
selectable working modes. |
| The information storing device may comprise
further a device for receiving information on current,
10 which the device of higher rank can supply, from the
device of higher rank, with which it is connected, and a
device for prohibiting execution of the working modes,
in which the necessary maximum current is greater thén
the current, which can be supplied, among the plurality
15 of working modes.

.On the other hand the device of higher rank
includes a device for supplyihg electric power to the
information storing device; a device for receiving thé
maximum current information of the plurality of select-

20 able working modes having different necessary maximum
currents; a device for detecting or calculating current,
which the deviqe feeding with electric power can supply,
taking utilization situations into account; a device for
selecting a specified working mode among the plurality

25 of working modes; and a device for prohibiting that the
working modes, in which the necessary maximum current is
greater than the current, which can be supplied, are

selected among the plurality of working modes.



5 Figs. 19A and 19B shOM/variation-’RﬁPLﬁ@EVSNEﬁﬁEﬁTS|eed (Fig.

IQA) dnd the current (Fig. 19B), respectively,
(until the rotation speed reaches a stationar
enbodi ment. 10 Solid Iines i rdidat-dReopiraers s Aoy 1996
rotation speed v and the current |, respectively, mnth respect to | apse of
time in a quick node, coxhespporitagttefféetqoankbendesaimedi gs. 15, 16, 17
and 18. Chain- dotted lines indicate variations in the notor rotation 15
speed and the pattbsularkgpint caseywherehar powect sourcaptbasterydeipn a
silent node without current limta- tion, corresponding to the silent nodes
in Figs. 15 aninéérpBraked Lnntbei davigecofahighesnsapk-the notor

When a working mode, in which the necessary
5 maximum current of the information storing device is
greater than the current which can be supplied by the
device feeding with electric power in the device of
higher rank, is selected, either one or a plurality pf
following predetermined operations are effected, before
10 electric power is supplied in reality e.g. for starting
the spindle motor in the connected information storing
device:
1) it is prohibited to select the specified
working modes; |
15 2) it is displayed to an operator that the
specified working modes are included; and
3) a selectable working mode is executed.
By a method for controlling the device of
higher rank and the information storing device, the
20 device of higher rank is informed by the information
storing device of the necessary maximum current
information on each of the plurality of selectable
working modes before the start of the spindle motor,
which is an operation giving the greatest current,
25 thereafter the information storing device receives a
.control signal for selecting one of the plurality of
working modes from the device of higher rank, and the

start and normal.rotation of the spindle motor or
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Fatatign speed and the current, respectively, FhL@EFNréépéct tp | apse of
time in a silent node with curient linitation,| gorresp@nMAfoioge. ghe silent
modes in Figs. 17 and 18. Although operations |aC ol or start i ndi cat ed
in Figs. 19A and 19B, when the notor is_stlcbop__eﬁeplcpenmnit(ﬁhe'es -ihMay d®9625
Figs. 20A and 20B show variations in the roving speed of the head (Fig.
20A) and the c owl..1g s st.he a | i ' 4. 20B) at
novi ng t he heaﬁbégggﬁéhag%@ep%%ﬁgggﬁéhgsFﬂ% if?ﬁ‘ﬂé&ﬁ‘ié“&fﬂeéﬁ@dJ
according to the working mode thus selected.

By another control method, when the informa-

tion storing device receives the command to start the
5 spindle motor from the device of higher rank, while the

information storing device informs the device of higher
rank of the necessary maximum current information
seéeral times in a predetermined order, it stops to
inform the device of higher rank of the necessary

10 maximum current information and at last begins the start
of the spindle motor in the workihg mode, for which the
device of higher rank is informed of the necessary
maximum current information.

Particularly, in an information storing device

15 using a magnetic tape, the operation for selecting the
working mode is effected before the start of the tape
forwarding.

Further, in order to achieve the above
objects, a disk device according to the presént

20 invention is constructed as follows.

(1) A disk device, in which a disk-shapéd
recording medium is rotated and at the same time a head
is moved towards an aimed position on the recording
medium to record data in the recording medium or to

55 reproduce the data therefrom; comprises a head moving
speed mode switching device, which switches the seek
moving speed of the head by more than one step , and a

medium rotation speed mode switching device, which
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corresponding to the quick nodes in Figs. 15, .- ﬁ=ain- 5
dotted lines indicate variations in the he PIAge vestdd 9 May (1896t
respectively, with respect to lapse of tTmE?ih a silent node, acceleration
and decel eration.bein me as .those in the quick de and pmaxinum. speed
bei ng | 1t od SFASEREEYHE SRAISH srbed ' Heitiiin i {PRsqRIRSEST |

16 Broken |ings Wil Gl A leditnl 'yt oW Urikgh SBREdgnd the current,

respectively, wth respect apse 0 ime in a silent de, the maxi mum

speed being not limted gng tRe KWk gavide g%ﬁiq,td > qn9 decgieration
being limted
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constructed that switching of the seek moving speed of
S5 the head and switching of the rotation speed of the
recording medium are effected according to a command
from the device of higher rank.
(3) A disk device according to (1) or (2) is
so constructed that it has both a commercial power
1o source and an incorporated battery power source and that
‘the device for switching the head moving speed mode and
the device for switching medium rotation speed mode
switch both the seek moving speed of the head and the
rotation speed of the recording medium to high speed
15 mode, when the commercial power source is used, and both
the seek moving speed of the head and the rotation speed
of the recording medium to low speed mode, when the
incorporated battery power source is used.
Operation based on the construction will be
20 explained below.
According £o the construction described in
(1), since the geek moving speed of the head and the
rotation speed of the recording'medium (disk) can be
switched by more than one step , when a user wishes to
25 effect read/write of signals at a high speed with one
disk device, he can read/write in a state where the
quick mode (both the head and the disk at the highest

speeds) is selected, and on the contrary, when he wishes
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15 at J| and-1I I "respecti veI y, correspondi ng cﬁ‘t%ﬁ‘cgwf ent rmde I n Figs.
17 and 18. Mnus current is made flow for bra 'Q% anq[3d4 speed’
access node a current as high as that at star st oppi ng.

Besi de them another silent node is conceiy: Qe,ment Sheeth- 8dviayt 1RO6
maxi mum speed and the current at accel eration/deceleration are |imted.

Further, althogghrpliuca aeRBES8&HA Boliee %Eﬁﬁﬁm@%@%ﬁ'”B@tchﬂakeha?hﬁlﬁbe t wo
ki nds of wor ki ng nodes, quick node and silent node, the system can be so 25

constructed thgh ahseatli wHeref thedsslenki abder ¢bathothel headaadar ¢hemode,

a qui ck node, in which higher speed access is possible than in the nornmal

node, and a sié@ésk abdehei howksthspeeds)sphscdedrdtieduer Spacer the
working mode can be selected arbitrarily, as described

5 above, @ even if utilization conditions are not pre-

viously determined, it is possible to select a working
mode suitable to utilization conditions determined
thereafter; @ even if utilization conditions are
changed, it is unnecessary to purchase any new disk

10 device; and further @ even in the course of utilization
the user can change the working mode in accordance with
utilization conditions. |

If a speed mode switching mechanism is so

constructed that mode switching is effected by a command

15 from the device of higher rank to a microprocessor in
the disk:&évice according to the construction described
iﬁ (2) soifhat the user can select a suitaﬁle mode
freely atdany time, the user can select a desired mode
simply by key operation, etc. Further, instead thereof,

20 The switching of the mode can be effected also by means
of a switch of hardware such as a jumper connector
disposed on a head driving circuit and a disk motor
driving circuit in the disk device.

According to the construction described in

25 (3), in case where a commercial power source is uséd for
power supply of a personal computer and a disk device,
the quick mode of high speed read/write and high speed

seek is selected so that data transfer/access of high



44 consunption are possi ble than in the nor hgnnﬁegmanTmmEETt an three
ki nds of npbdes are selected by switching. | Nt s, since

the speed of 5 the disk nmotor is constant, nﬂd&'@ﬁ@ﬂﬂﬁ s effected
[n the course, once the systemis startedyn Heplacement She BdViayi B9O6Gf
I ncreasing the rotation speed of the notor upto a predetern1ned val ue for

every access igpe@dcsfi@shighapérebemgheeecan bel agfectede roadtheite 10
operation attendant on the increasing the rotation speed
contrary, in case where an incorporated battery power
source is used, the silent mode of low speed read/
write and low speed seek is selected so that data
5 transfer/access continuously operable for a long time
can be effected with a low noise and a low power
consumption.

Following advantages can be obtained by the

information storing device according to the present
10 invention.

Higher access property, higher starting
property, and higher tape forwarding property can be
achieved according to capacity of the power source.

Further, by using an MR head, since influenqes

15 of variations in the rotation speed of-the magnetic disk
on the read signal are kept small, effects of the
different working modes having different rotation speeds
of the magnetic disk can be more efficient. |

furthermore, by using a not floated magnetic '

20 head, since influences of variations in floating amount
"on the read signal are kept small, effects of the
different working modes having different rotation speeds
of the magnetic disk can be more efficient.

Since the operator can select arbitrarily one

25 of the selectable working modes to execute and also
since the device of higher device can select suitably
one working mode to execute, an effect can be obtained

to intend efficient utilization of the incorporated



-of the notor upto the predeternined val ue is FGH&éQBMEEnéwmff is a flow
chart for expl ai ni ng worki ng rel ati on betweenyt.he dlskUdMAVCEQB d the
devi ce of higher rank according to the presenkEEﬁ% ON
‘first the power source in the main body-ofg tlr7|3°V"“ P
provided with the disk device is switched on (701) and the power source of
t he power songqufggmgd@ Sk device is switched on (702). Directly after
switch-on of The power sources 20 the working node is set by using
information stored in RAi affeztsical desobitainedthay iithdd EoEPibla rectly
thereafter, information of the working node at the term nation of the |ast
operation st oted edif eicte driviinge and idontiiclk ofs thendnfammattion storing
information in the

device suitable for power supply capacity of the device

5 of higher rank. Conséquently, in case where the
incorporated power source is a battery, an effect can be
obtained that it is possible to elongate utilization
time of the battery.

According to the present invention it is
10 possible to use widely not only a magnetic disk device
compatible with the PC card standard but also other
information storing devices. That is, it is possible to
provide an information storing device, a device of
higher rank thereof and a method for controlling same,
15 which can offer a high speed access property or a low
power consumption property according to power supply
capacity of wlde ranging devices of higher rank from
work statlons having sufficient power supply capac;ty
and requesting high speed access property from the
20 information storing device to battery incorporating
portable computer devices requesting low power
consumption ratncr than access property.
Further, according to the present invention,
since one disk device is so constructed that the seek
25 speed of the head and the rotation speed of the disk
recording medium can be switched by more than one step ,
an effect can be obtained that the working mode can be

selected arbitrarily according to request of a user,
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25 RAM (704). A stable working node is establi [ e wor node
based on the information stored in the RANI(&éagmeegnﬂhﬂéthmﬁ tihe nor nal
node setting 45 internedi ate property between=the gui ¢k nnde nd t he
silent node is set previously in the ROM Jgn -Replacdment SheetwoPidViay 1h39€ of

the di sk device is changed (706), at first a list of the working 5 nodes
stored in the. othehsidesk fledecofi 3okoagedd igmselected,cwheh Ifiigeer

rank (707). The l[oaded list of the working nodes is displayed on the
di spl ay of theaccess and data transfer of low noise and low power
consumption are desired, while the quick mode is
selected, when high speed file access.and data transfer
5 are desired. Further, since no prior art waiting mode
(waiting mode, in which the rotation speed of the disk
motor between different accesses-to read/write is lower
than the rotation speed at read/write) is adopted, an
effect can be obtained that no operation for increasing
(7 10 (raising) the rotation speed of the motor upto a pre-
determined value at successive data accesses is neces-
sary and therefore no delay in the read/write operation
due to this oﬁgration for increasing the rotation speed
of the motor upto the predetermined value is produced.
15 Further an effect can be obtained that a user
can select easily a required mode, if selection and
switching of these working modes are effected by the
device of'higher rank. | |
Furthermore, in case where the present
20 jinvention is applied to a personal computer, in which
both a commercial power source and an incorporated
battery power supply are used, such as a notebook type .
personal computer, an effect can be obtained that it can
be used properly according to utilization conditions,
25 because when the commercial power source is used, since
the quick mode of high speed read/write and high speed
seek is selected, it is possible to effect data transfer

'and access of high speed and high performance, and on
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tevi ce of higher rank- in such a manner that rEkaﬁ tMENTS es

precedi ng operation is specifically 10 stresfe t u stel
wor ki ng node (708). Together therewth, the iin g% Q P@d A rkin nDde
stored in the RAMis replaced by informati mmmwhgetrmael\ﬂgw

by the user and in this way the working no e I's established (709). 15

In case where %ﬂ& &Gﬁtkg? ”DQﬁehStﬁaaBaeéeEy pbwe¥s8bussedescuilay above,

it is waited that a sta X King state is agai n established. Thereafter
file access erﬂhEEetﬂéVbSQeﬁE hbakebEer abk Bpeklde rdadywiidecandslswarted in
t he working 20 node thus set to effect required data transfer. Further,

when terninati gpegdoseeki ig selebeed, a long time continuous operation

for the
ects one

can be effected with low noise and low power consump-

5 tion, etc.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of a disk device
according to the present invention;
- . Fig. 2 is a perspective view of the disk
10 device according to the present invention, a battery
incorporating information processing device and a work
station computer device, in each of which the disk
device is used;
Fig. 3 is a diagram indicating specification
15 of different working modes of the disk device according
to the present invention;
| Fig. 4 is a diagram indicating current
waveforms at starting different working modes;
Fig. 5 is a block diagram indicating a
20 connection relation between the disk device and the
battery incorporating informatidn processing device;
Fig. 6 is a diagram indicating a relation
between position and floating amount of a magnetic head;
Fig) 7 is a diagram indicating reading outputs
25 . for different types of magnetic heads;
Fig. 8 is a flow chart showing an embodiment

of starting procedure on the disk device side according
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devi ce ,of hlgher rank begins (710), inform |on on ngt ki ng node
stored in the RAM of the disk device is recfr % 4R <1995 pl ace on
the surface of the 25 disk (711), which is ' of the

precedi ng operation " used next tine at Legga.LRepbcemerﬂeﬁhem -9 Maygli&96

node. - 46 - Wien all the processings have been term nated, the power
sour ces of the feuwine redimheinveribionwyd t he di sk device are swi t ched of f
(712). Next, as still another enbodi nent of the

Fig. 9 is a flow chart showing another
embodiment of starting procedure on the disk device side
according to the present invention;

5 : "Fig. 10 is a flow chart showing an embodiment
of starting procedure of the disk device on the device
of higher rank side according to the present invention;

Fig. 11 is a flow chart showing still another
embodiment of starting procedure on the disk device side

10 according to the present invention;

Fig. 12 is a flow chart showing an embodiment
‘of starting procedure on the magnetic tape device side
according to the present invention;

fig. 13 is a flow chart showing another

15 embodiment of starting procedure of the disk device on
the device of higher rank side according to the present
invention;

Efig. 14 is an example of display indicating-
relation between current which can be supplied and the

20 working mode;

Fig. 15 is a block'diagram of a disk device
having a working mode turning-over switch according to
‘the present invention;

Fig. 16 is a block diagram of another embodi-

25 ment of the disk device according to the present inven-
tion having a working mode switching_circuit within CPU;

Fig. 17 is a biock diagram of still another

embodiment of the disk device according to the present
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5 present invention, an example will be expl
A .conput er .using bgth a
YR

indicated in Fig. 16, 17 or 18 is applied to
commerci al AC power source and an i ncor por at g ey ollrce, e.g. a
not ebook type personal conputer. 10 - 23 pERRAiapheeions: ﬁyhUQ%gmer
supply formfor a notebook type personal conputer, when it is used as a
portabl e conmpuiprentiont hhvIR§ awbPkOh§Ome8EdsWatERiigasirdlied withsnused
in an office, etc., it utilizes commercral 100 V AC. In case where it
utilizes the I¢pwpcan@oaacadréntt timiving pbreabtefoonpathr of pmotor
consunption of the system has direct influences on continuous utilization
time. Since idriwingecsncditidat | onger continuous utilization time is nore
desirable, it

Fig. 18 is a block diagram of still another
5 embodiment of the disk device according to the presenf
invention having a working mode switching circuit within
CPU, and a current limiting circuit for each of a head
driving circuit ahd a motor driving circuit;
Fig. 19A is a graph indicating variations in
10 rotation speed of a motor at motor start;
Fig. 19B is a graph indicating variations in
current flowing through the‘motor at motor start;
Fig. 20A is a graph indicating variations in
head moving speed at motor start and stop:
15 Fig. 20B is a graph indicating variations in
current flowing thfough a head driving circuit at motor
start; and
i""Fig. 21 a flow chart for explaining a workiﬁg
relation between the disk device and the device of

20 higher rank according to the present invention.

DESCRIPTION OF ?HE PREFERRED EMBODIMENTS
Hereinbelow an embodiment of the present
invention will be explained, referring to several
diagrams and tables. .
25 ' Fig. 1l is a perspective view of a disk deviqe
which is an emﬁodiment of the present invention.

Explanation will be made taking a mountable/dismountable
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can be,said that a di sk device having a small er {[power $pﬁu ti
better performance. On the other hand, when 100 \Damils?ﬁfl ......... g&ﬁ

source, since it is not necessary to pay specia
consunption, in so far as power supply is 2qt Beplppenrent Sheeh -2:May 490Bat
a di sk device, by which read/wite 25 of information is effected with a

hi gher speed, hasgmebiétéispedévicenas. aihexamhple, ofoehe dbskbaevicgpe
personal conputer, it can be said that a disk device having a small power
consunpti on whedf i coussesethaspreseni7invention can be applied to a

n has a
power

fixed type disk device. Outer sizes of the whole disk
device 101 are: width W = 54 mm, depth D = 85.6 mm and
5 height H = 10.5 mm. Outer sizes of a card-shaped
portion 102 are: width W = 54 mm, depth D = 85.6 mm and
height H = 3.3 mm. A connector portion 103 is composed
of 68 pins, including power lines and data command
lines. These are consistent with Type 3 of the IC
10 memory card specification for personal computer
standardized according to PCMCIA/JEIDA.
Fig. 2 shows a mode of utilization of the disk
device 101. |
There is disposed a slot 203 for inserting an
15 IC memory card in each of a power éource incorporating
information processing device 201 and a work station
computer device 202.
- The power source incorporating information-
. processing device 201 is a portable low power
20 consumption type computer device, which is provided with
the slot 203 for inserting an IC memory card of Type 3,
a foldaway'display plate, a hand writing inpﬁt plate, a
hand writing input pen, and input keys. The work
station computer device 202 is a desk high performance
25 computer device, which is also provided with a slot 203
for inserting an Ié memory card of Typé 3. The disk
device 101 is mountable/dismountable on/from a device of

higher rank provided with a slot 203 for inserting an IC



partabl e cohputér, for which a high speed fil g= is-—possible if
necessary, is convenient to use. However, her @tRE@scendter siperelj only disk

devi ces having either one of the properties off an inﬁg;&%gﬁﬁﬁﬁi ‘e property
which is neither of them This is because pt HBepletehitntiShedin (8 |pday 11 996
achieve a small power consunption and a high - '

sane tine.

Therefore, in infendayesedtd Wkl 48 nd , powelt S¥oufcdleineerpsat infdra
plurality of working nodes described 1n the above different enbodinents is

appl i ed to not edatdlon \progeEssing | devige!t 201 sca twatk tdimation keompieted a hi gh
speed access is selected automatically when a comercial AC power source is
used as power device 202, etc.
Fig. 3 shows working modes of the disk device,
5 which is an embodiment of Ehe present invention.
Average.access time and starting time can be
cited as access property of the disk device. The
average access time is a sum of average rotation waiting
time and average seek time.

10 In the working mode of a prior art magnetic
disk device there was only one kind of 0.6 A mode. 1In
this working mode the starting time took 3 sec, includ-
ing the rotation starting time necessary for the
rotation speed to reach 4464 rpm. The average rotation

15 waiting time was 6.7 msec, which is a time corresponding
to 1/2 turn at a disk rotation speed of 4464 rpm. The
average seek time was 16 msec and the average access
time was 22.7 msec. | |

There are three kinds of working modes

20 classified by the required maxiﬁum current, including a
complete set of spindle motor starting operation, read
operation and hgad track seek operation, which are 0.6 A
mode, 0.9 A mode and 1.5 A mode.. The access property in
the 0.6 A mode.is identical to that obtained in the

25 working mode of the prior art disk device.

In the 0.9 A mode, the starting time and the
average seek time are improved. The starting time is 2

sec, including the rotation starting time necessary for
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15 supply of the personal conputer and the attachgd di sk eV|c

E%?

silent node of a | ow power consunption is sel ect effl g onwt MA! an
i ncorporated battery power source is used. That i ~di at
first a detect- 20 ing portion 37 for rreaszgl.nﬁeplaben:gotﬁhe@m - 4p96

power source as shown in Fig. 5 in an electric power receiving portion of
the devi ce of Bhghebtatilbnagspeedetioatiedith @46derdmly Witlehaveray® |s

supplied fromthe external power source. Usually, in a notebook type 25
personal conpuretatibar waiiticigs timed iz @i.Gdmsesr, mphichvdst angimever se
current: fromthe battery to the comercial power source and when the
external comecorzespondingusel y/i2s tarappsd a Qéﬁ#rr@&pﬁﬂpn|§P§@ﬁo@£tlcalIy
4464 rpm, the average seek time is 8 msec and the
5 average access time is 14.7 msec.

Iﬁ the 1.5 A mode, in addition, the average
rotation waiting time is improved. The starting time is
2 sec, including the rotation starting time necessary
for the rotation speed to reach 8928 rpm. The average

10 rotation waiting time is 3.4 msec, which is a time
corresponding to 1/2 turn at a disk rotation speed of
8928 rpm, the average seek time is 8 msec and the
average access time is 11.4 msec. Fig. 4 shows varia-
"tions in the starting current of the disk device, which

15 is an embodiment of the present invention corresponding
theréto.

‘Fig. 4 shows that maximum current is required
at a initial period of drive of the spindle motor, |
depending on the starting mode.. When the speed is

20 increased in the seek operation, required current is
also increased and increase of electric power required
for initial driye of the spindle motor is greater.

Fig. 5 shows a block diagram of the power
source incorporating information processing device 201

25 and the disk device 101, which are an embodiment of the
present invention. Even if no power source is incorpo-

rated in the information processing device 201, the

present invention can be applied thereto.
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48 switched over to the incorporMﬂ%ﬁﬁHEEEHﬁSBﬁﬂk,F%h“ﬁ 3] Wﬁef@ETt i s
sensed by the sensing mechani smit hat TERAMGED i s g eqlufm&%g eyt er nal
power source, i.e. the device of higher rank 15 Ol fr F-por at ed
5 battery, a signal thus obtained is nonit QgengpIapamem aett Q96of

hi gher rank, the CPU in the device of higher rank gives automatically the
di sk device a command to J& kaikik NaéVEce 0L &l Nds NBERnéSLteE i ERdENeai M NG a

| ow power consunption. On the contrary, in 10 case where the sen5|ng

nmechani sm has gsowerl sdnatceoiwtorporating information processing device
201 through a connector portion 103 by means of power
supply lines and data/command buses.

5 A drive control portion 603 in the disk device
101 includes CPU, RAM, ROM, etc. and effects rotation
control of a spindle motor 608, head positioning control
through control of a voice coil motor 606, read/write
control through a read/write head 607, etc. on the baszs

10 of a control program in the ROM 604. The control
program in the ROM 604 includes three kinds of drive
control programs, in which the requiredlmaximum currents
are 0.6 A, 0.9 A and 1.5 A, respectively, corresponding
to the working mode of the disk-device, which is an

15 embodiment of the present invention indicated in Fig. 3.

The read/write head 607 included in HDA (head
disk asseﬁbly) 605 of the disk device 101 may be used
also by tﬁe contact recordigg method. ' Further an MR.
reading head 606 using a magneto-resistive element may

20 be used therefor.

The power source incorporating information
processing dévice-ZOl has Cpu; ROM and RAM in a control
portioﬁ 31, determines how much current a power control -
portion 32 can supply to the disk device 101 and informs

25 the disk device 101 of results thus-obtained through an
interface portion 33. 34 is an incorporated power
source; 35 is a display portion; and 36 is an input

portion manipulated by an operater. 37 is an external
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baeWorTK) VAN 4 orking

i S, supplied fromthe external power source, the
rank gives automatically the disk device a coman
node (qui ck node) aimng a high speed file access. =)

rel ati on between the utilization form of =t lag n@kﬁﬁ%ﬁﬁanmﬁh@%&sﬂdﬂav 1996
conput er and the working node of the disk device is such that the working
nmode of | ow pOV&w@ﬂnﬁ@.’ﬂ@&?‘éndéﬁe&&ingubeﬁﬁibﬁabbﬁnewﬁeﬂ withScofittlods a
portabl e conputer, while the working node of high speed 20 file access is
set automati calpgrtideen3li |iwheaetheneztethalepowereisrnothsupphiedper at or
wi shes to change the working node, he can set freely at any tinme a desired
wor ki ng node bytheppowéngsystemkisagswibtiched to incorporated power

source 34 by control pértion 31.

5 As indicated by a graph representing varia-
tions in floating amount of the magnetic head (including
both an inductive magnetic head and an MR magnetic head)
in Fig. 6, when the head floating method is used, it is
difficult to avoid variations in floating amount due to

" ‘ 10 difference in the disk rotation speed and difference in
the inner and-outer peripheral linear speed of the head.
On the contrary, by the contact recording method no
variations in floating amount are produced. For this
reason it is not necessary to compensate variations in
15 spacing loss, variations in effective gap loss and
variations-in amplitude-frequency characteristics due
thereto in the magnetic-electric transforming reproduc-
tion_procéss, which are produced by the floating methbd.
Therefore the contact recording method is suitable for
20 the disk device, which is an embodiment of the present
invention working with a plurality of rotation speeds.
Fig. 7 shows reading output of the magnetic
heads.
As indicated thereby, when the inductive
25 magnetic head is used, it is difficult to avoid varia-
tions in amplitude-frequency characteristics, i.e.
variations in the reading output, in the magnetic-

electric transforming reproduction process due to
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25 changl ng conmand e. g. by neans of a keyboard. rragﬂeﬁlrt}AﬂqQﬁ dEVI ce
for realizing the present invention, a device usin Qfﬁ&gnet10 -head- hQV|ng
a negative pressure slider structure can be utilized Thi S magnetic

head is in contact with the surface of thgduﬁ@P'Wﬂ!‘ﬂ%h@h%bn@tWYdT%QG
remains i mobile, but it keeps a constant floating amount independently

fromthe nunbeqi pfetenidds (iR LOEAELoNOELLE@s "B eihe iRtiné bEc Shead aandn
speed of the disk is higher than a predeter- m ned val ue.
the magnetic disk. On the contrary, since variations in
the reading output are small for an MR reading head, no
compensating circuit therefor is necessary. The MR
5 reading head is suitable for the magnetic disk device,
which is an embodiment of the present invention working
with a plurality'of rotation speeds. |
Fig. 8 is a flow chart showing a procedure for
starting the disk device, which is an embodiment of the
10 present invention.
In the disk device initialization is effected
(Step 51) after start of power supply from the battery
incorporating information processing device, which is
the device of higher rank thereof. Thereafter it
15 transmits the information on maximum currents Imax
required in the different working modes to the device of
higher rank in a-predetermined ordér. In the present
embodiment it is transmitted in an order of 1.5 A, 0.§ A
and 0.6 A, i.e. with decreasing maximum current. There-
20 fore information of 1.5 A is pffered at first (Step 52).
Then it waits for a start command from the deviée of
higher rank allpwing an operation in the 1.5 A working
mode for a predetermined time (Step 53). When the start
‘command has been received, the 1.5 A working mode is se£
25 (Step 54) to start the spindle ﬁotor (Step 61) and to
effect an initial seek operation (Step 62). When the
start has been terminated, this is reported (Step 63)

and it waits for read/write and other commands 6f
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At hough, in the above enbodi nents, explana- tion ng a
magnetic disk device, the present invention can be appliffl MAY to an
optical 10 disk device and an opto-magnetic di sk Vi cEFUrT-her the

present invention is not rest- ricted to-t3®@seR | ay 1996

enbodi nents, but it includes various nodifications in the scope defined in
the clains. higherClrAn¥S (Btep 64). ONe iof Whwidthersoonmande\ofe
compriSing: higher rank is e.g. a command of changing the working
mode. When this command has been received, the
procedure returns to Step 51 to set a new working mode.
5 If it receives a command of read/write, it executes that
command (Step 65) and the procedure returns to Step 64
to wait for a succeeding command.
If no sﬁart command in the 1.5 A working mode
has been received when a predetermined period of time
10 has lapsed, 0.9 A information is offered to the device
of higher rank (Step 55). Then it waits for a start
command from the device of higher rank'allowing an
operation in the 0.9 A working mode for a predetermined
time (Step 56). When the start command has been
15 received, the 0.9 A working mode is set (Step 57) to
effect a series of the operations defined in Steps 61 to
65. If no start command in the 0.9 A working mode has
been receieed when a predetermined period of time has.
lapsed, 0.6 A information is offered to the device of
20 higher rank (Step 58). Then it waits for a start com-
mand from the device of higher rank allowing an opera-
tion in the O.G.A working mode for a predetermined time
(Step 59). .When the start command has been received,
the 0.6 A working mode is set (Step 60) to effect a
25 series of the operations defined in Steps 61 to 65.
If no start command in the 0.6 A working mode

_has been received when a predetermined period of time

has lapsed, it is checked whether the maximum current
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connectlng nmeans mnth an i nformation processing: sald conne
means i ncluding electric power supplying |lines
means for registering a plurality of working noaes

recordi ng/ reproduction, said plurality of B&ar k-RﬁglawthhﬂQIde@ﬂdvﬂf&ﬂﬁant
rotation speeds of a notor for driving a recording nedium mneans for g
sel ecti ng one dinfermapionchasybeénworansmibbdéstoabhendeviceéoof chigherng
recordi ng/ reproduction in a working node thus sel ected. 3. An

i nformati on st araniy vepeatedbypaipredeteominedi ngmhennef wkimesanor ot mat i on

processing device, said connecting means including electric power supplying
| i nes and dat a tSMf@G); ngIni gase where it has been not transmitted

thereto repeatedly a predetermined number of times, the
5 procedure returns to Step 52 to repeat a series of
transmission operations. On the contrary, if it has
been transmitted thereto repeatedly a predetermined
- number of times, the procedure is terminated.
In tﬁe embodiment indicated in Pig. 8, once a
10 working mode is set, the operation is continued in the’
same working mode, until either the power supply is
switched off or a command of changing the working mode
is received.
Fig. 9 shows another embodiment, in which
15 power supply capacity of the device of higher rank is
used most efficiently. Power supply conditions of the
device of higher rank are not always constant. In case
where theldevice of higher rank drives a number of _.
peripheral devices connected therewith, the power supply
20 capacity thereof to the disk device is small. On the
contrary, in case where it drives few peripheral
devices, the power supply capacity thereof to the aisk
device is great. Consequently, in the embodiment
indicated in Fig. 9, the disk device inquires at every
25 opportunity of the device of higher rank about the power
supply conditions thereof and works in a low performance
.working mode, in which power_consumption is small, when

the power supply capacity of the device of higher rank



neans f.or

reglsterlng a plurality of working
recordlng/reproductlon
values in one or a plurality of
recording nmedium starting tinme of said woQr

”?
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said plurality of work SM |n? di fferent
rotation speeqiggf_ ngto$w$§$y Afving a
Repla@emantgohest 7 9ddayli 19P6

medi um and access tinme to the recording nmedium neans for sel ecting one of
said plurality pd #makipowAplesitawdrks ihlth&cRighfperebimaht8gworking
recordi ng/ reproduction 1n a working node thus sel ected: 4. An

i nformati on st afiodg, déNangingcthdi wgrkbngl mode, wheil, the power supply

10

15

20

25

capacity of the device of higher rank is great.

Differences from the procedure indicated in
Fig. 8 are that the procedure returns to Step 52 after
execution :0of the command in Step 65 and that operation
is effected in a working mode with a speed as high as
possible, every time a command of higher rank is issued.

Fig. 10 shows a processing flowlof the power |
source incorporating information processing device |
acting as a device of higher rank, corresponding to '
the operations of the disk device indicated in Figs. 8
and 9.

When power source is switched on, power supply
The maximum

to the disk device is started (Step 71).

current information from the disk device is taken-in

(Step 72) and it is checked whether the current Imax

thus taken-ln can be suppl1ed or not (Step 73). 1If 1t
can be supplied, a start command is issued (Step 74).

If it cannot be supplied, the procedure proceeds to Step
75 and it is checked whether information of a series of
currents is tagen-in-a predetermined number of times or
not. 1In case where it is not taken-in a predetermined
number of times, the procedure returns to Step 72 and
current information transmitted succeedingly thereto ié
taken-in. If it is verified in Step 75 that it has been
taken-ln the predetermined number of times, power supply

to the dlsk device is interrupted (Step 76) and the



wherei p said pldrality of wor ki ng nodes furt her i

necessary maximumcurrents required in every Wwo] An
i nformati on storing device according to C ai m 4 -.ni_________ ‘g means
for transmtting successively said infor+eg3oxReplanement Sheetad May 1996

currents to said information processing device, wherein said neans for

sel ecting i ncl gdasx tmestHeordisN duvitge ds Etogeddi Th Wwade whedgicthe
according to a starting command sent fromsaid i nformati on processing
devi ce, responditagtt d.sssitbppeshsritt may ibef dirspliayedrimatep 46/ thad num
currents. 6. An information storing device according to Claim 5,
wherei n sai d mbhes connegted disk dewies eannal \bes Ard ven dynhigh on
necessary maxi mum currents to said information processing device |ncludes
means for trandgvicen®h thighes r@ker of decreasing currents.

5 Fig. 11 shows a processing flow indicating
another embodiment of the starting procedure of the disk
device 101.
| Fig. 11 corresponds to the case where the
predetermined number is set at 2 in Step 66 in Fig. 8.

10 In the embodiment indicated in Fig. 11, the information
on a series of necessary maximum currents is transmitted
at least twide to the device of higher rank. It is
possible also that, on the device of higher rank side,
when the information on the series of necessary maximﬁm

15 currents is first received, nothing is selectéd and it
is monitotgd what current is requested and when it is
secondly ééceived, an arbitrary working mode, in which
power can be supplied, is selected from the informatibn
on the series of necessary maximum currents and sent to

20 the disk device. Steps 81 to 89 are identical to Steps
52 to 60, respectively.

Figqg. }2 shows a starting procedure of a
magnetic tape device. Content of the operation is
basically identical to that indicated in Fig. 1ll.

25 Operation steps having samé contents are referred to by
same step numbers.

When power is supplied from an external

device, which is the device of higher rank, to the tape



-52 7., An i nformation storlng devi ce g
wherein said nmeans for transmtting succeSS|veI§ sai d QTH gahgin on
necessary maxi mum currents to said information ‘ﬂk@%séﬂ é

neans for transnmitting repeatedly a predet®4nRe ,"T*'-‘""‘““* et avievni1996
information on a series of necessary maxi mum currents corresponding to said
plurality of wdekiiee,ddeds Gnitialized AStieg @t iThers tiomfommeateior eon
according to Caim2 or 3, wherein said neans for selecting one of said
plurality of mmelqas@ammxmnumm fprerananitived e Wie davice
plurality of working nmodes according to a command fromsaid information
processi ng devefehigher rank iman grdemqbhdegraasipasndenEd® ng to
Caim2 or 3

the tape device waits for a starting command from the
5 device of higher rank, every time it is transmitted
(Steps 52 to 59). When a starting command of 1.5 A
working md&e'is received in Step 53, a high speed
forwarding/rewinding working mode is set (Step 92).

When a starting command of 0.9 A working mode is

o

10 received in Step 56, a middle speed forwarding/rewinding
working mode is set (Step 93). When a starting command
of 0.6 A working mode is received in Step 59, a low |
speed fotwarding/rewinding working mode is set (Step
94). The Steps 94, 95 and 96 in the second current

15 information transmission cycle correspond to the Steps
92, 93 and 94, respectively.

ﬁhen the working mode is set, the tape device
waits for'é‘succeeding command of higher rank (Step 95).
When the command is received, fast forwarding/rewinding_'

20 is effected in the mode thus set and processing of
read/write and other commands (Step 99) is executed.
Thereafter the procedure returns to Step 98.

If the device of higher rank side responds
during the first transmission cycle of the information

25 on the series of currents, the following transmission
cycles of the information on currents are not executed,
after the corresponding starting command has been

received. It is possible also that, on the device of



whereln said neans for selectlng one of said pIuraI|
conprises: data setting nmeans for setting data corr

war ki ng nodes;

of wor ki ng nDdes

basessssifeenavonnn®

and means for selecting aut onati cal |

An information storing device conprising: connecting nmeans with an

i nformation progefid NGrdlay i $Ede 5 abllers OFHE Cin FPrmEeion i e | tite "geriestof C

power supplying |1nes and data transferring |ines; -53-
necessary maximum currents is first received, nothing is

10

15

20

25

selected and it is monitored what current is requestéd
and when it is secondly received, an arbitrary working
mode, in which power can be supplied, is selected from
the information on the series of necessary maximum
currents and sent to the magnetic tape devicé.

The tape device can be operated at a working
mode with a speed as high as possible, every time a
command of higher rank is issued, by constructing the
procedure so as to return to Step 52 after Step 99 in
Fig. 12.

| Further there is a command of changing the

working mode among other commands processed in Step 99.
When the operator commands to issue this command, the
procedure returns to Step 52 and thﬁs the working mode
can be set again in accordance with power supply
conditions of the device of higher rank.

Pig. 13 shows a processing flow indicating an
embodiment, in which also the operator can select the

working mode.

based on said data set-bgssaRdplagementtSheey -ri2May 1006

When the power source is switched on, power is

supplied from the power source incorporating information

processing device, which is the device of higher rank,

to the disk device (Step 121). On the disk device side,

when power is supplied, information on a series of

necessary maximum currents Imax is offered to the device
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head cantrol ling nmeans for controlling novenent ¢f a he
readi ng/witing data; means for registering.a pldirghity. . ﬂ"&élu
controlling said recordi ng nmediumcontrolling ne ' ath

control ling means at recording/reproductLogg oBeplaceomenicSheating May 19296
said plurality of working nodes; nmeans for effecting recording/reproduction

in a worki ngne% n%yrﬁe?eﬁﬁkeéﬁcgn& Wﬂfﬁﬁeﬁé%acafnswaomhégp ggeed of

a recording ving notor by nore than one step, based on said
wor ki ng nodes. fidjicated in/RigNf@rontFdy, s10[i ngndenisecasepthei ng:

connecting neans with an information processing device, said connecting
means i ncl udi ngewt £6hts cCapeveentsuppl §i dgcteasingndrdet a '
On the device of higher rank side Ehe maximum
5 current information from the disk device is taken-in
(Step 122) and it is checked whether the current Imax
thus taken-in can be supplied or not (Step 123). When
it can be supplied, a start command is issued (Step
124)., When durrent according to the first received
10 current information cannot be supplied, information on a
series of currents is taken-in in Steps 125 and 126. A
table showing a relation between the current which can
be supplied and the working mode, and a request of input
of an instruction from the operator to select tﬁe
15 working mode is displayed (Step 127), as indicated in
Fig. 14. Then the disk device waits for the instruction
from the operator (Step 128). The operator sees the
display iﬁdicated in Fig. 14 and selects a drivable |
working mode. After it has been judged in Step 123 that
20 the current according to the current information cannot
be supplied, the disk device is controlled so as not to
- accept the secqnd current information and followings in
Step 122. |
In this way the operator can select a desired
25 working mode to start the disk device, after he has
recognized selectable working modes of the disk device.
- The disk device may be one of various devices,

such as a magnetic disk device, an optical disk device,
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said plurality of. worki ng nodes; neans for effecting recording/reproduction

in a working naﬂedﬁﬂaiﬁiﬂdﬁEfﬁtdﬁﬁkjdevié?% etc. and the present

invention can be applied to any one of them.

Although a disk device is taken as an example

if Figs. 13 and 14, the present invention can be applied
5 also to a magnetic tape device.

Fig. 15 shows another embodiment of the disk
device according to the present invention, in which the
working mode is set by means of a switch.

. In Fig. 15, a disk device 1 comprises a

10 magnetic disk 2 acting as recording medium; a motor 3
supporting rotatabiy the disk 2; a head 5 for reading/
writing signals from/in the disk 2; a head driving
mechanism 6; a motor driving circuit 4 for driving the
motor 3; and a head driving circuit 7 connected with the

15 head driving mechanism 6. Both the driving circuits 4
and 7 are connected with a CPU 8 and ROM and RAM are
connected with the CPU 8.

At least one switch 9 to 12 is conneéted wiéh

the CPU 8. 1In the case indicated in Fig. 15 four
20 switches are connected therewith. Various WOrking modes
can be set by combining these switches, as described
later. _

Two working modes are set within the CPU 8,
one of which is a quick mode, in which the motor

25 rotation speed is 7200 rpm and the seek moving time of
the head is 8 ms, while the other is a silent mode, in
which the motor rotation speed is 5400 rpm (éurrent at

starting being same as in quick mode) and the seek
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more than one step, based on said working nodes. 13. d;ﬁ@&?ﬁéﬁ t|on
storing device according to Caimll or 12, wherein

Date :.
means i ncl udes neans for sw tching noving 3geetﬂlepia®mehttﬁlaehﬁoy9rMav 1:9%1
one step, based on said working nodes. 14. An information storing

devi ce accor di Ry ihd’ @ime 1df Okhd Zheddeigi 10 sms d( ABSeTef At 168! &8d1 Ng one of
said plurality of working nodes includes means for selecting one of said.

plurality of w@ddderatisn asenidli s4mé Cag LongRIck fiode pai dThef@iddki on
processing device. 15. An information storing device according to

Claim1ll or 12 modeeris na mode peimswhibeh szl kigh ngpeed ofassfer pandaaity of
wor ki ng nodes conpri ses:
high speed access can be realized in the disk device,
5 while the silent mode is a mode, in which a low power
consumption and a low noise can be realizéd.

The two modes are designed so as to be able to
be selected by setting the switches 9 to 12 connected
-with the CPU 8. For example, when the switch 9 is set

10 at an OFF state, the working mode is the quick mode, |
while when it is set at an ON state, the disk device is
operated in the silent mode. 1In the case indicated in
Fig. 15, since four switches 9 to 12 are connected in
Fig. 15, upto 24 different working modes can be set by

15 combining these switches. In the case indicated in Fig
15, since setting of the working mode is effected by
means of the switches 9 to 12, such as e.g. jumper
switches, disposed on the disk device, they cannot be-
set by commands from the device of higher rank (system).

20 | : Fig. 16 shows an outline of the construction
of the disk device, which is a second embodiment of the
present inventipn, provided with a'driving circuit
effecting switching of the working mode by commands from
'the'device of higher rank (system).

25 In Fig. 16, a disk device 1 comprises a disk 2
acting as recording medium; a motor 3 supporting
rotatably the disk 2; a head 5 for reading/writing

signals from/in the disk 2; a head driving mechanism 6;
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data setting means for setting dat 5 eéﬁﬂﬂ@@ﬁ*ﬁ@rnb ,uand
neans for selecting autonatically z J - J des,
based on said data set by said dat 4 > : e 3!

i nformation processing device conprising— &y I-AE

avltﬁﬁs_

i ncl udi ng; connecting means with an information brocesélng deV|ce sai d
connecting neang mdebydgpivehgcireudendr £a¢PAriviag theSmaedrdasaand a
transferring lines; . -55 nmeans for registering a plurality of working
nodes at head driving circuit 7 connected with the head driving
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mechanism 6. Both the driving circuits 4 and 7 are
connected with a CPU 8 and ROM and RAM are connected .
with the CPU 8.

Two working modes, which are a quick mode and
a silent mode, are set within the CPU 8 and a switching
circuit 15 for switching these two working modes by
commands from.the device of higher rank (system) is
incorporated. The sﬁitching circuit 15 within the CPU 8
is equivalent to the switching circuits 9 to 12
indicated in Fig. 15, but it is constructed by logic
circuits so that various working modes are determined by
a setting state of input data thereto.

Fig. 17 shows an outline of the construction
of the disk device, which is another embodiment of the
present invention, in which a current limiting circuit
16 is incérporated in a:CPU 8.

In Fig. 17, a disk device 1 comprises a disk 2
acting as recording medium; a motor 3 supporting
rotatably the disk 2; a head 5 for reading/writing
signals from/iq the disk 2; a head driving mechanism 6;
a motor driving circuit 4 for driving the motor 3; and a
head driving circuit 7 connected with the head driving
mechanism 6. Both the driving circuits 4 and 7 are
connected with the CPU 8 and ROM and RAM are connected

with the CPU 8.
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wor ki ng nodes; and neans for effecting recording/rdpP8ucti-omi-m-a wor ki ng
nmode thus sel ected; nmeans for feeding said information STOring avice with
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processing device is driven by a comrercial power source or by an _

i ncorporated power sour C@yoa@drREAgSmbaes| sehiel areoamgudckomededand
information storing device so as to work in a working node, in which it
works with a haghispaedmodesnasza detiewéthingtheag®Ud8t ands furghert aj s
driven by said comrercial power source, and to work in another working
node, in switching circuit 15 for switching these two working

modes by commands from the device of higher rank and a

5 current limiting circuit 16 determining separately
maximum currents flowing through the two driving circuit
4 and 7 are incorporated.

The maximum currents determined by the current

limiting circuit 16 are linked with the working mode

10 selected by setting the switching circuit 15. For
example, in case where the quick mbde is selected, the
maximum current is not limited, current flowing through
the motor driving circuit 4 being 2 A and current
flowing through the head driving circuit 7 being 0.9 A

15 (values determined by respective voltage and resist-
ance), while in case where the silent mode is selected,
the maximumﬂcurrents are so selected that current
flowing through the motor driving circuit 4 is 1.5 A énd
current flowing through the head driving circuit 7 is

20 0.6 A.

Fig. 18 shows an outline of the construcﬁion
of the disk device, which is another embodiment of the
presént invention, in which current limiting circuits 17
and 18 are incorporated in different driving circuits 4

25 and 7, respectively. |

In Fig. 18, a disk device 1 cémprises a disk 2

acting as recording medium; a motor 3 supporting

rotatably the disk 2; a head 5 for read/write signals
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which it works with a | ow speedr—wer=satd-detect mea e, [ hat
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processing device conprising: gn_i nf BEPACED St oriing device includin

connecting neans with an infornatiom pr ; maent Sheet v 8Mayt

nmeans including electric power supplying lines and date transferring | i nes;

-56- neans fores ooy ol efhedask! 2t 2h i h¥alf ARV khgImeBHERiISH 6; a motor

recordi ng/ reproduction; neans for selecting one of said plurality of
driving circuit 4 for driving the motor 3; and a head

driving circuit 7 connected with the head driving
mechanism 6. Both the driving circuits 4 and 7 are

5 connected with the CPU 8 and ROM and RAM are connected
with the CPU 8.

Two working modes, which are a quick mode and
a silent mode, are set within the CPU 8 and further a
switching circuit 15 for switching these two working

10 modes by commands from the device of higher rank
(system) is incorporated.

The maximum currents determined by the current
limiting circuits 17 and 18 are linked with the working
mode selected by setting the switching circuit 15. For

15 example, in case where the quick mode is selected, the
maximum current is not limited. In this case the motor

| 3 and the head driving mechanism 6 are driven by the

driving ciiéuits 4 and 7, respectively, and the maximum
currents flowing through the driving circuits 4 and 7

20 are so set that current flowing through the motor
driving circuit 4 is 2 A and current flowing through the
head driving circuit 7 is 0.9 A (values determined by
respective voltage and resistance), while in case where.
the silent mode is selected, the maxiﬁum currents are so

25 set that the motor 3 and the head driving mechanism 6
are driven by current flowing through the motor driving
circuit 4 of 1.5 A and current flowing through the head

driving circuit 7 of 0.6 A, respectively. Consequently
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thus sel ected; and means for transmitting successijlvghps i ' -
necessary maxi mum currents required by every worKil
i nfformati on processing in an order of deer QQSLRngaﬂmﬁtt SMHSQ fMay 1996
nmonitoring that said informati on on necessary maxi numcurrents is

transmtted, nMoidey éerHédmébéfe&fzvﬂﬁe gepaaitoanfeedbnBesadi drigingmati on
storing device With electric power . : An i nformation processing

devi ce conpri si@lec@iti SARrpEtsed ShOEWngﬁﬁfecentnwhyldbnbut content of
connecting-neans with an information processing device, said connecting
means i ncl udi ngopéeation theeeofupsl gquijvalent todtHatadescribed for

the driving circuit in Pig. 17.

5 ' Figs. 19A and 19B show variations in the
rotation.speed (Fig. 197A) and the current (Fig. 19B),
respectively, at starting the disk motor (until the
rotation speed reaches a stationary state) in the above
embodiment.

10 '~ Solid lines indicate variations in the motor
rotation speed v and the cﬁrrent I, respectively, with
respect to lapse of time in a quick mode, corresponding
£o the quick modes in Figs. 15, 16, 17 and 18. Chain- |
dotted lines indicate variations in the motor rotation

15 speed and the current, respectively, with respect to
lapse of time in a silent mode without current limita-
tion, corresponding to the silent modes in Figs. 15 and
16. Broken lines indicate variations in the motor
rotation speed and the current, respectively, with

20 respect to lapse of time in a silent mode with current
limitation, cbrresponding to the silent modes in Figs.
17 and 18. Although operations at motor start are
indicated in Figs. 19A and 19B, when the motor is
stopped, operation is inversed.

25 Figs. 20A and 20B show variations in the
moving speed of the head (Fig. 20A) and the current
flowing through the head driving circuit (Fig. 20B) at

moving the head in the above embodiments.
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moving speed v and the current I, respectively, with
respect to lapse of time in a quick mode, corresponding
to the quick modes in Figs. 15, 16, 17 and 18. Chain-
dotted lines indicate variations in the head moving
speed and the current, respectively, with respect to
lapse of time in a silent mode, acceleration and
deceleration being same as those in the quick mode and
maximum speed being 1imitea at vl, corresponding to the
silent modes in Figs. 15 and 16. Broken lines indicate
variations in the moving speed and the current,
respectively, with respect to lapse of time in a silent
mode, the ﬁaximum speed being not limited and the
current at acceleration and deceleration being limited
at Il and-Il, respectively, corresponding to the silent
modes in Figs. 17 and 18. Minus current is made flow
for braking and in the high speed access mode a current
as high aé'that at starting is made flow at stopping.

Beside them another silent mode is conceiv-~
able, in which both the maximum speed and the current at
acceleration/deceleration are limited.

Further, although it is supposed in the above
embodiment that there are two kinds of working modes,
quick mode and silent mode, the system can be so
constructed that three kinds of modes, which are a
normal (standard) mode, a quick mode, in which higher
speed access is possible than in the normal mode, and a

silent mode, in which lower speed and lower power
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In the above embodiments, since the speed of
the disk motor is constant, unless mode change is
effected in the course, once the system is started in a
certain mode, 6peration of increasing the rotation speed
of the motor upto a predetermined value for every access
is unnecessary and therefore no delay in the read/write
operation attendant on the increasing the rotation speed
of the motor upto the predetermined value is produced.

Pig. 21 is a flow chart for explaining working
relation between the disk device and the device of
higher rank according to the present invention.

At first the power.source in the main body of
the device of higher rank provided with the disk device
is switched on (701) and the power source of.the power
source of'fhe disk device is switched on (702). |

Directly after switch-on of the power sources
the working mode is set by using information stored in
ROM and a stable state is established (703). Directly
thereafter, inﬁorﬁation of the working mode at the-
termination of the last operation stored on the surface
of the disk is loaded to store the information in the
RAM (704). A siable working mode is established in the
working mode based on the information stored in the RAM

(705). At this time the normal mode setting
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In case where the working mode of the disk
device is changed (706), at first a list of the working
~ 5 modes stored in the ROM of the disk device is loaded
from the device of higher rank (707). The loaded list
of the working modes is displayed on the display of the
device of higher rank in such a manner that the working
mode set for the preceding operation is specifically

10 stressed, and the user selects one working mode (708).
Together therewith, the information of the working mode
stored in the RAM is replaced by infofmation of the
working mode selected by the user and in this way the
working mode is established (709).

15 In case where the working mode is changed by
the user as described above, it is waited that a stable
working state is again established.

Thereafter file access from the device of
higher rank to the disk device is started in the working

20 mode thus set to effect required data transfer.

Further, when termination processing of the
device of highe; rank begins (710), information on the
lést working mode stored in the RAM of the disk device
is recorded in a specified place on the surface of the

25 disk (711), which is " the working mode of the preceding
operation " used next time at restarting the device of

higher mode.
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Next, as still another embodiment of the
5 present invention, an example will be explained, in
which the disk device indicated in Fig. 16, 17 or 18 is
applied to a computer using both a commercial AC power
source and an incorporated battery power source, e.g. a
notebook type personal computer.

10 In general, concerning powér supply form for a
notebook type ﬁersonal computér, when it is used as a
portable computer, it utilizes an incorporated battery
and when it is used in an office, etc., it utilizes
commercial 100 V AC. In case where it utilizes the

15 incorporated battery as a portable computer, power
consumption of the system has direct influences on
continuous utilization time. Since it can be said that
longer continuous utilization time is more desirable,-it
can be said that a disk device having a smaller power

20 consumption has a better performancé. On the other
hand, when 100 V AC is utilized as power source, since
it is not necessary to pay special attention on power
consumption, in so far as power supply is not stopped,
it can be said that a disk device, by which read/write

25 of information is effected with a higher speéd, has a
better performance. Therefore, for a notebook type
personal computer, it can be said that a disk device

having a small power consumption when it is used as a
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successively informati on on necessary maxi|j fled i n each of
wor ki ng nmodes at recording/reproduction togFR=nRE aerarohsaiced Mayg 1886 ce
which is a device of higher rank in an order of decrea5|ng current; a step
of waiting for goptaiips essmpece Perforl whichna hoghr speedseile sccess is

i nformati on on necessary maxi mum currents from sai d device of higher rank
for every tranpossible if necessary, is convenient to use.

However, heretofore, there were only disk
devices'having either one of the properties or an inter-
5 mediate property which is neither of them. This is
because it is difficult technically to achieve a small
power consumption and a high speed access at the same
time.
Therefore, in the present embodiment, a disk
10 device provided with a plurality of working modes
described in the above different embodiments is applied
to notebook £ype personal computer so that the. quick
mode of a high speed access is selected automatically
when a commercial AC power source is used aé power
15 supply of the personal computer and the attached disk
device, while the silent mode of a low power consumption
is selected automatically when an incorporated battery
power source is used. | |
That is, there is disposed at first a detect-
_ 20 ing portion 37 for measuring voltage of an external
power source as shown in Fig. 5 in an electric power
receiving portipn of the device of higher rank as a
mechanism for sensing whether power is supplied from the
external power source. Usually, in a notebook type |
25 personal computer, there is disposed a diode for pre-
venting reverse current from the battery to the
commercial power source and when the external commercial

power supply is stopped, power supply is automatically
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power is supplied from the external power source, i.e.

the device of higher rank is driven by the incorporated
5 battery, a signal thus obtained is monitored by the CPU
in the device of higher rank, the CPU in the device of
higher rank gives automatically the disk device a
command to work with the working mode (silent mode)
aiming a low power consumption. On the contrary, in
10 case where the sensing mechanism has sensed that power
is supplied from the external power'source, the CPU in
the device of higher rank gives automatically the disk
device a command to work with the working mode (quick
mode) aiming a high speed file access. 1In this way, ghé
15 relation between the utilization form of the notebook
type personal computer and the working mode of the disk
device is such that the working mode of low power
consumption is set automatically, when it is used as a
portable computer, while the working mode of high speed
20 file access is set automatically, when it is used in a
office.
However, when the operator wishes to change
the working mode, he can set freely at any time a
desired working mode by inputting a working mode
25 changing command e.g. by means of a keyboard.
As a'magnetic disk device for realizing the
present invention, a device using a magnetic head having

a negative pressure slider structure can be utilized.
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required in each of a plurality of working
keeps a constant floating amount 1ndependent1y from the

number of turns (in either working mode), when the
5 rotation speed of the disk is higher than a predeter-
mined value.

Although, in the above embodiments; explana-
tion has been mﬁde, using a magnetic disk device, the
present invention can be appiied as well to an optical

10 disk device and an opto-magnetic disk device.

Further the present invention is not rest-
ricted to those described in.the embodiments, but it
includes various modificationé in the scope defined in

the claims.
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to said infoOrmation on necessary maxi mum currents can
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case where it can be supplied according to result of said step of checking;
-61- a step of q@tAIME a vvorkl ng node correspondl ng to said starting
conmmand; and

2. An information storing device comprising:

connecting means with an information processing device,
said connection means inchiding electric power supf)lying lines and data
transferring lines; )

means for registering a plurality of working modes at
recording/reproduction, said plurality of working modes including
different rotation speeds of a motor for driving a recording medium ;

means for selecting one of said plurality of working
modes; and |

means for effecting recording/reproduction in a working
mode thus selected.
3. An information stormg device comprising:

connecting means with an information processing device,
said connecting means including electric power supplying lines and data
transferring lines;

means for registering a plurality of working modes at
recording/reproduction, said plurality of working modes including
different values in one or a plurality of rotation speed of a motor for
driving a recording medium, starting time of said motor for driving the
recording medium, and access time to the recording medium,;

means for selecting one of said plurality of working

modes; and
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4. An information storing device according to Claim 2 or 3,

--t

wherein said plurality of working modes further include information on
necessary maximum currents required in every working mode.
5. An information storing device according to Claim 4,
further comprising meéns for transmitting successively said information
on necessary maximum currents to said information processing device,
wherein said means for selecting includes means for
selecting a corresponding working mode according to a starting
command sent from said information processing device, responding to
said transmitted information on necessary maximum currents. |
6. An information storing device according to Claim 5,
wherein said méans for transmitting successively said information on
necessary maximum currents to said information processing device

includes means for tranémitting it in an order of decreasing currents.
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7. An information storing device according to Claim §,

PREEREBNITEHEE

wherein said means for transmitting successively said information on
necessary maximum currents to said information processing device
includes means for transmitting repeatedly a predetermined number of
times said information on a series of necessary maximum currents
corresponding to said plprality of working modes.
8. An information storing device according to Claim 2 or 3,
wherein said means for selecting one of said plurality of working modes
includes means for selecting one -of said plurality of working modes
according to a command from said information processing device.
9. An information storing device according to Claim 2 or 3,
wherein said means for selecting one of said plurality of working modes
comprises:

data setting means for setting data corresponding to said
working modes; and

méans for selecting automatidally one of said plurality of

working modes, based on said data set by said data setting means.

11. An informatidn storing device comprising:
connecting means with an information processing device,
said connecting means including electric power supplying lines and data

transferring lines;
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controlling said recording medium controlling means and said head
controlling means at recording/reproduction;

means for selecting one of said plurality of working
modes; o

means for effecting recording/reproduction in a working
mode thus selected; and

means for switching rotation speed of a recording medium
driving motor by more than one stép, based on said working modes.
12. An information storing device comprising:

connecting means with an information processing device,
said connecting means including electric power supplying lines and data
transferring lines;

head controlling means for controlling movement of a
head for reading/writing data;

means for registering a plurality of working modes
controlling said recording medium controlling means and said head
controlling means at recording/reproduction;

means for selecting one of said plurality of working
modes;

means for effecting recording/reproduction in a working

mode thus selected; and
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a recordi ng/ reprodultidn tommand is recErved, = 63-
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of said disk  grving motor by more than one step, based on said working modes.

13. An information storing device according to Claim 11 or
12, wherein said head controlling means includes means for switching
moving speed of said head by more than one step, based on said
working modes.
14. An information storing device according to Claim 11 or
12, wherein said means for selecting one of said plurality of working
 modes includes means for selecting one of said plurality of working

modes according to a command from said information processing
device.
15. An information storing device according to Claim 11 or
12, wherein said means for selecting one of said plgrality' of working
modes comprises:

data setting means for setting data corresponding said
working modes; and

means for selecting automatically one of said plurality of
working modes, based on said data set by said data setting means.
19. An information processing device comprising:

an information storing device including;

connecting means with an information processing device,
said connecting means including electric power supplying lines and data

transferring lines;
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means for selecting one of said plurality of working

modes; and
:» means for effecting recording/reproduction in a working
mode thus selected;
means for feeding said information storing device with
electric powér;

' detectiﬁg means for detecting whether said information
processing device is driven by a commerciai power source or by an
incorporated power source; and

means for issuing a command to said information storing
device so as to work in a working mode, in which it works with a high
speed, when said detecting means -detects that it is driven by said
commercial power source, and to work in another working mode, in
which it works with a low speed, when said detecting meaﬁs detects that
it is driven by said incorporated power source.
22. An information processing device comprising:

an information storing device including; -

connecting means with an.information processing device,
said connecting means including electric power supplying lines and date

transferring lines;
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sai.d pLurality of I’kl n nodes | ncI ude different rafati on .f

mot or for drivin r"mm -64- 38. || Date:.an.info n
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means for sélecting one of said plurality of

working modes;
| means for effecting recording/reproduction in a working

mode thus selected; and

means for transmitting successively information on |
necessary maximum currents required by every working mode to said
information processing in an order of decreasing current;

means for monitoring that said information on necessary
maximum currents is transmitted, making a round thereof; and

means for feeding said information storing device with
electric power.
23. .~ An information processing device comprising:

an information storing device including;

connecting-means with an information processing device,
said connecting means including electric power supplying lines and data
transferring lines;

means for registering a plurality of working modes at
recording/reproduction;

means for selecting one of said plurality of working
modes;

means for effecting recording/reproduction in a working

mode thus selected; and
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necessary naxi rrumMn every wor ki ng -ande
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device, responding to said transmtted informati on on necessary maxi mum
currents. 41. An information storing device according to C ai m 40,
wherein said neans for trapnsmtting successi veléssa' d i forgation on

necessary maxi mum current dneags S 1Ty ey i PPBERss W OF 8 ncl udes

means for transmtting it in an order of decreasing currents. .
necessary maximum currents required by every working mode to said

information processing device in an order of deqreasing current;

means for fee&ing said information storing device with
electric power.

means for displaying a list of said plurality of working
modes and currents which can be supplied on a display device, in case
where current according to said information on necessary maximum
currents first recei.ved cannot be supplied; and

means for issuing éstarting command in a working mode
specified by an instruction input from an operator.
25. An information processing device comprising:

an information storing device, said information storing
device including;

means for registering a plurality of working modes at
recording/reproduction; and

means for selecting one of said plurality of working
modes;

detecting means for detecting whether said information
processing device is driven by a commercial power source or by an

incorporated power source; and
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Claim 36, wherein said neans for sel ectln ope ai d pl [
modes device so as to work in a working mo%e, t glchsit works with Ia éh of working

speed, when said detecting means detects that it is driven by said
commercial power source, and to work in another working mode, in
which it works with a low speed, when said detecting means detects that
it is driven by said incorporated power source.
27. An information processing deviee comprising:

an information storing device, said information storing
device including;

means for registering a plurality of working modes at
recording/reproduction;

means for selecting one of said plurality of working
modes; and

means for transmitting successively information on
necessary maximum currents required by every working mode to said
information processing device in an order of decreasing current;

means for checking whether current according to said
information on necessary maximum currents can be supplied or not; and

means for selecting one of said plurality of working
modes, responding to a result obtained by said means for checking, to

effect recording/reproduction.
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dat a; -66- neans for registering a plurality of working
29. A method for controlling an information storing device
comprising:

a step of transmitting successively information on
necessary maximum currents required in each of working modes at
recording/reproduction to an information processing device which is a
device of higher rank in an order of decreasing current;

a step of waiting for a predetermined period of time for
response to said information on necessary maximum currents from said
device of higher rank for every transmission;

a step of setting a corresponding' working mode, when a
starting command is received from said device of higher rank for said
predetermined period of time; and

a step of effecting recording/reproduction in said set

working mode.
30. A method for controlling an information storing device

comprising:
a step of transmitting successively information on

necessary maximum currents required in each of working modes at

recording/reproduction to an information processing device which is a

device of higher rank, in an order of decreasing current, every time data

recording/reproduction processing is terminated;

|
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recei ved; nmeans for selecting one of said plurality of working nodes; and
means for effecting recording/reproduction in a working node thus sel ect ed.
46. An information storing device according to Claim45, wherein

said recording nmedi um cornt e hi ng
rotation speed of a recorg‘gtg‘1 Ofg&tmdafb?val%hm "&g?gﬁoég&t@!n %ne st ep,
based on said V\%sifalorrxlsge to saldS information on necessary maximum currents from said

_\

device of higher rank for every transmission;

a step of setting a corresponding working mode, when a

" starting command is received from said device of higher rank for sa1d

predetermined period of time; and

a step of effecting recording/reproduction in said set
working mode.
32. ~ Amethod for controlling an information processing device
comprising: |

a step of transmitting successively information on
necessary maximum currents required in each of a plurality of working
modes at recording/reproduction of data in an information storing device
to an inforimation processing device which is a device of higher rank in
an order of decreasing current;

a step of checking whether current according to said
information on necessary maximum currents can be supplied or not;

a step of issuing a starting command to said information
storing device, in case where it can be supplied according to result of

said step of checking;



47. An_information storing device according to C
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for switching noving speed of said head by nore than one step, based on

sai d wor ki ng nodes. -67- 49. An information storing device
according to C aim45, wherein said neans for selecting one of said

plurality of working rmdeg step of setting a Working mode corresponding to said

starting command; and

. a step of effecting recording/reproduction in said set
working mode.
33. A method for controlling an information processing device
comprising:

a step of transmitting successively information on
necessary maximum currents required in each of a plurality of working
modes at recording/reproduction of data in an information storing device
to an information processing device which is a device of higher rank, in
an order of decreasing current, e'very time data recording/reproduction
processing..is terminated;

. a step of checking whether current according to said
information*éon necessary maximum currents can be supplied or not;

a step of issuing a starting command to said information
storing device, in case where it can be supplied according to result of
said step of checking;

a step of settiﬁg a working mode corresponding to said
starting command; and

a step of effecting recording/reproduction in said set

working mode.
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sel ecting automatically one of said plurality of working nodes, based on
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processing device conprising: an information storing device including;
connecting meangegid Qoﬂ‘@ﬁ%ﬂ prnation processing. device, said connecting
means i ncluding el eétri oRer supplying lines and data transferring |ines;

a step of detecting whether said information processing
device is driven by a commercial power source or by an incorporated
- power source; and
a step of setting an information storing device so as to
effect data reading/reproduction in a high speed mode, when it is
detected that it is driven by said commercial power source, according to
result of said step of detecting, and to effect data reading/ reproduction
in a low speed mode, when it is detected that it is driven by said
incorporated power source, each mode including a working sequence
from start to end recording/reproduction in which recording or
reproduction is carried out with a predetermined set of working states
when a recording/reproduction command is received.
35. « A method for controlling an infomiation processing
device, comprising:

- a step of reading out a predetermined working mode
among a plurality of working modes at recording/reproduction stored in
an ROM to effect initial setting, each working mode including a
working sequence from start to end for recording/reproduction in which
recording or reproduction is carried out with a predetermined set 6f

working states when a recording/reproduction command is received;
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recording/reproduction of preceding use recorded on a disk surface;

a step of changing said working mode at
recox:c__l_i_ng/reproduction, if necessary; and

v~ a step of recording a working mode at

reading/repréduction of final use in a predetermined area of said disk
surface before switching-off power supply.
36. An information storing device comprising:
connecting means with an information processing device, said
connecting means imluc_iing electfic power supplying lines and data
transferring lines;

means forl registering a plurality of working modes at
recording/reproduction, each working mode including a working
sequence from start to end for recording/reproduction in Which.recording
or reproduction is carried out with a predetermined set of ‘working states
when a recording/reproduction command is received;

means for selecting one of said plurality of working
modes; and

means for effecting recording/reproduction in a working
mode thus selected.
37. An information storing device according to Claim 36,
wherein said plurality of working modes include different rotation

speeds of a motor for driving a recording medium.
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An information processing devi cé accordi ng to Caimb51, wherein said rreans
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wherein said plurality of working modes include different values in one

or a plurality of rotation speed of a motor for driving a recording
" medium, starting time of said motor for driving the recording medium,
and access time to the recording medium.
39. An information storing device ‘according to. Claim 36,
wherein said plurality of working modes include information on
necessary max1mum currents required in every working mode.
40. An information storing device according to Claim 39,
further comprising means for transmitting successively said information
on necessary maximum currents to said information processing device,
wherein said means for selecting includes means for
selecting al-f corresponding working ' mode according to a startigg
command sent from said information processing device, responding to
said transmitted information on necessary maximum cutrents.
41. An information storing device according to Claim 40,
wherein said means for transmitting successively said information on
necessary maximum currents to said information processing device

includes means for transmitting it in an order of decreasing currents.



detecting neans for detecting whether said information rpgﬁsmmmweeﬂ&
dri~ven by a commerci al power source or by an incorporatgd powgr ‘ce; an
oo G QAY 005,

means for issuij aid information storinglidems

work in a V\orkllmmummnm“m“ﬁ it works with a high s

det ecti ng neans tletect's fhaf it is drivgn by Répldcervent Shiest - ISONRIy $996Ce€,
and to work in another working node, in which it works with a | ow speed,

when said detecting nmeans detects that it is driven by said incorporated
power sour ce. -69- 55, An i nformation processing device

according to d Hm L, An information storing device according to Claim 40,

wherein said means for transmitting successively said information on
necessary maximum currents to said information processing device
includes meéans for transmitting repeatedly a predetermined number of
times said iﬁformation on a series of necessary maximum currents
corresponding to said plurality of working modes.
43, An information storing device according to Claim 36,
wherein said means for selecting one of said plurality of working modes
includes means for selecting one of said plurality of working modes
according to a command from said inférmation.processing device.
44, ~ An information storing device according to Claim 36,
wherein said means for selecting one of said plurality of working modes
comprises: '
45. An information storing device comprising:

connecting means with an information processing device,
said connectihg means including electric power supplying lines and data
transferring lines;

recording medium controlling means for controlling
movement of a recording medium;

head controlling means for controlling movement of a

head for reading/writing data;
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An information processing device according to C ai m 56,

controlling. means at recordmg/reproductlon, each working mode
including .:a vmﬂnng sequence from start to end for
recording/reproduction in which recording or reproduction is carried out
with a predetermined set of working states ‘when a
recording/reproduction command is received;

means for selecting one of said plurality of working
modes; and |

means for effecﬁng recordin.g/reproduction in a working
mode thus selected. |
46. . An information storing device according to Claim 45,
wherein said;- recording medium . controlling . means- includes means for
switching rotation speed of a recording medium driving motor by more
than one step, based on said working modes.
47. An information storing device according to Claim 45,
wherein said recording medium controlling means includes means for
switching starting time of a recording medium driving motor by more
than one step, based on said working modes.
48. ~ An information storing device according to Claim 45,
wherein said head controlling means includes means for switching
moving speed of said head by more than one step, based on said

working modes.
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70 59. An information processing device

49, An information storing device according to Claim 45,
wherein said means for selecting one of said plurality of working modes
includes means for selecting one of said plurality of working modes
accordmg to a command from said information processing device.
50. ; An information stormg device according to Claim 45,
wherein said means for selecting one of said plurality of working modes
comprises:

data setting means for setting data corresponding said
working modes; and

means for selecting automatically one of said plurality of
working modes, Based on said data set by said data setting means.
51. An information processing device comprising: |

. an information . storing' device- including;

connecting means with an information processing device,
said connecting means including electric power supplying lines and data
transferring lines;

means for registering a plurality of working modes at
recording/reproduction, each working mode including a working

sequence from start to end for recording/reproduction in which recording

or reproduction is carried out with a predetermined set of working states

when a recording/reproduction command is received;
means- for selecting one of said plurality of eworking

modes; and

said information storing
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electric power.
52. -+ An information processing device according to Claim 51,
wherein said:means for selecting one of said plurality of working modes
comprises:

data setting means for setting data corresponding said
working modes; and

means for selecting automatically one of said plurality of
working modes, based on said data set by said data setting means.
53.- An information processing device according to Claim 51,
wherein said means for selecting one of said plurality of working modes
includes means for selecting one of said plurality of working modes
according to;Ia command from said information. processing device.
54. An information processing device according to Claim 51,
further comprising:

detecting means for detecting whether said information |
processing device is driven by a commercial power source or by an
incorporated power source; and

means for issuing a command to said information storing
device so as to work in a working mode, in which it works with a high
speed, when said detecting means detects that it is | driven by said
commercial power source, and to work in another working mode, in
which it works with a low speed, when said detecting means detects that

~ it is driven by said incorporated power source.

An
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5S. An information processing device according to Claim 51,
wherein said information storing device further comprises means for
transmitting’ successively information on necessary maximum currents
require;d by-every working mode to said information processing device,

wherein said means for selecting' includes means for
selecting a corresponding working mode according to a starting
command sent from said information processing device, responding to
said transmitted information on necessary maximum currents.
56. An information processing device according to Claim 55,
further comprising means for transmitting said information on necessary
maximum currents in an order of decreasing currents.
57. T Anlinformation processing device according to Claim 56,
further comprising means for monitoring that said information on
necessary maximum currents is transmitted, making a round thereof.
58. An information processing device according to Claim 56,
further comprising: |

means for displaying a list of said plurality of working
modes and currents which can be supplied on a display device, in case
where current according to said information on necessary maximum
currents first received cannot be supplied; and

means for issuing a starting command in a working mode

specified by an instruction input from an operator.

power
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device including;

- means for registering a plurality of working modes at
recording/reproduction, each working mode including a working
sequence from start to end for recording/reproduction in which
recording or reproduction is carried out with a predetermined set of
wofking states when a recording/reproduction command is received; and

means for selecting one of said plurality of working
modes; and

means for checking. power supplying capacity to said
information storing device; and

%+ means for selecting one of said plurality of working

modes, resﬁ;)nding toa result obtained by said means. for checking, to
effect recor&ing/reproduction. |
60. An information processing device according to Claim 59,
wherein said means for checking power supplying capacity comprises:

detecting means for detecting whether said information
processing device is driven by a commercial power source or by an
incorporated power source; and

means for issuing a command to said information storing

device so as to work in a working mode,
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means detects that it is driven by said commerclal power source, and to

work in another working mode, in which it works with a low speed,
when said detecting means detects that it is driven by said incorporated
power souece.
61. An information processing device according to Claim 59,
wherein said information storing device further comprises means for
transmitting successively information on necessary maximum currents
required by eirery working mode to said information processing device,
wherein said means for checking power supplying
capacity includes means for checking whether current according to said
information on necessary maximum currents can be supplied or not.
62. An information processing:device according to Claim 61,
further corr;;ﬁsing means for transmitting said informz_lﬁoh on necessary
maximum :urrents in an order of decreasing currents.
63. A method for controlling an information storing device
comprising:

a step of transmitting successively information on
necessary max1mum currents required in each of working modes at
recording/reproduction to an information processing device which isa
device of higher rank, each working mode including a working sequence
from start to end for recording/reproduction in which recording or
reproduction is carried out with a predetermined set of working states

when a recording/reproduction command is received;



|| REPLACEMENT SHEET
starting conmmand is-received fromsaid device of higher ranlgjf or said
predeterm ned period of tinme: and a step of effecting Date ... OMAYIQQE

recordi ng/ repr oductfi I jﬂ mpr ki ng node. 64. ArEtoc—ToF
controlling an inf rlm “mmllﬂlm ! eji ce according to Caim63, wherein
said step of transmtting 'sudcedsi Vel

y-72f or Replacenienth8hestsa8yMagx1 996n
currents includes a step of transmtting it in an order of decreasing
current. 65. A nmethod for controlling an information storing device
according to Caim63, wherein said step of transmtting successively
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device of higher rank for every transmission;

a step of setting a corresponding working mode, when a
starting command is-received from said device of higher rank for said
predetermined period of time: and

a step of effecting recbrding/reproduction in said set
working mode.

64. A method for controlling an information storing device
according to Claim 63, wherein said step of transmitting successively
iﬁformation on necessary maximum currents includes a step of
transmitting it in an order of decreasing current.

65. A method for controlling-an information storing.device
according to Claim 63, wherein said step of transmitting successively
information on necessary maximum currents includes a step of
transmitting it in an order of decreasing current, every time data
recording/reproduction processing is terminated.

66. A method for sontrolling an information processing device

comprising:
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recordi ng/ reproduction command is received; a step of checki ng whet her

current according to sai daiﬁéfr@t&eﬂﬂmﬁﬁngegm%l@ﬁtﬂmtﬁw rghts can be

supplied or not;

necessary maximum currents required in each of a plurality of working
modes at recording/reproduction of data in an information storing device
to an information processing device which is a device of higher rank,
each working mode including a working sequence from start to end for
recording/reproduction in which recording or reproduction is carried out

~ with a predetermined set of working states

recording/reproduction command is received;

a step of checking whether current according to said
information on necessary maximum currents can be supplied or not;
a step of issuing a starting command to said information

storing device, in case where it can be supplied according to result of

| said step of checking;

a step of setting a working mode corresponding to said

starting command; and

a step of effecting recording/reproduction in said set

working mode.

67. A method for éontrolling an information processing device
according to Claim 66, wherein said step of transmitting successively

information on necessary maximum currents includes a step of

transmitting it in an order of decreasing current.

when
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a step of setting a working node corresponding to said . tDé*ttQi--ng---eem-n
and a step of effecting recording/reproduction in said Set wWorKimg node.
67. A method for controlling afi4t nf oReplacemient §heeti-r}) May 1896
according to Cl aim®66, wherein said step of transmtting successively
i nformati on on necessary maxi numcurrents includes a step of transmtting
it in an order of decreasing current.

68. A method for controlling an information procéssing device

according to Claim 66, wherein said step of transmitting successively
information on necessary maximum currents includes a step of trans-
mitting it in an order of decreasing current, every time data

recording/reproduction processing is terminated.
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The disk device 101l is connectéd with the

power source inco;pcrating information processing device
201 through a connector portion 103 by means of power
supply lines and data/command buses.

A drive control portion 603 in the disk device
101 includes CPU, RAM, ROM, etc. and effects rotation
control of a spindlé motor 608, head positiqning caontrol
through control of a voice coil motor 606, read/write
control through a read/write head 607, etc. on the basis
of a control program in the ROM 604. The control
program in the ROM 604 includes three kinds of drive
control programs; in which the required maximum currents
are 0.6 A, 0.9 A and 1.5 A, respectively, corresponding
to the wdrking mode of the disk device, which is an
embodiment of the present invention indicated in Fig. 3.

The read/write head 607 included in EDA (head
disk assembly) 605 of the disk device 101 may be used
also by the contact recording method. Further an MR
reading head 606 using a magneto-resistive element may
be used therefor.

The power source incorporating information
processing device 201 has CPU, ROM and RAM in a control
portion 31, determines how much current a power control
portion 32 can supply to the disk device 101 and informs
the disk device 101 of results thus obtained through an

) . and a connector 38
interface portion B%K "34 is an incorporated power

source; 35 is a display portion; and 36 is an input

portion manipulated by an operator. 37 is an external

———
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an opto—-magnetic disk device, etc. and the present
invention can.be applied to.any one of them.

Although a disk device is taken as an example
if Figs. 13 and 14, the present invention can be applied
also to a magnetic tape device.

Fig. 15 shows another embodiment of the disk
device according to the present_invention, in which the
working mode is set by means of a switch.

In Fig. 15, a disk device 1 comprises a
magnetic'ﬁiSk 2 acting as recording medium; a motor 3
supporting rotatably the disk 2; a head 5 for reading/
writing signals from/in the disk 2; a head driving
mechanism 6; a motor driving circuit 4 for driving the
motor 3; and a head driving circuit 7 connected with the
head driving mechanism 6. Both the driviﬁg circuits 4

8c

are

and 7 are connected with a CPU 8 and ROMKEhd RAM,;

connected with the CPU 8.

At least one switch 9 to 12 is connected wifh
the CPU 8. 1In the case indicated in Fig. 15 four
switches are connected therewith. Various working modes
can be set by combining these switches, as described
later. |

| Two working modes are set within the CPU 8,
one of which is a quick mode, in which the motor
rotation speed is 7200 rpm and the seek moving time of
the head is 8 ms, while the other is a silent mode, in
which the motor rotation speed is 5400 rpm (cufrent at

starting being same as in quick mode) and the seek
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head driving circuit 7 connected with the head driving
mechanism 6. Both the driving 8c]:Di.z.'cuits 4 and 7 are
connected with a CéU 8 and ROM&Ehd BAM%Ere connected
with the CPU 8.

| Two working modes, which are a quick mode and
a silent mode, are set within the CPU 8 and a switching
circuit 15 for switching these two working modes by
commands from the device of higher rank (system) is
incorporated. The switching circuit 15 within the CPU 8
is equivalent to the switching circuits 9 to 12
indicated in Fig. 15, but it is constructed by logic
circuits so that various working modes are determined by
a setting state of input data thereto.

Fig. 17 shows an outline of the construction
of the disk device, which is another embodiment of the
present invention; in which a current limiting circuit
16 is incorporated in a CPU 8.

 In Fig. 17, a disk device 1 comprises a disk 2

acting as recording medium; a motor 3 supporting

- rotatably the disk 2; a head 5 for reading/writing

signals from/iq the disk 2; a head driving mechanism 6;
a motor driving circuit 4 for driving the motor 3; and a
head driving circuit 7 connected with the head driving
mechanism 6. Both the driving c%gcuits 4 and 7 are

8c
connected with the CPU 8 and ROML?nd RAMZEre connected

with the CPU 8.
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from/in the disk 2; a head driving mechanism 6; a motor
driving circuit 4 for driving the motor 3; and a head
driving circuit 7 connected with the head driving
mechanism 6. Both the driving cié;cuits 48cand 7 are
connected with the CPU 8 and ROMZEhd RAM,are connected
with the CPU 8.

Two working modes, which are a quick mode and
a silent mode, are set within the CPU 8 and further a
switching circuit 15 for switching these two working
modes by'gommands from the device of higher rank

(system) is incorporated.

The maximum currents determined by the current

limiting circuits 17 and 18 are linked with the working

modé selected by.setéing the switching circuit 15. For
example(min case where the quiék mode is selected, the
maximum current is not limited. 1In this case the motor
3 and the head driving mechanism 6 are driven by the .
driving circuits 4 and 7, respectively, and the maximum
currents flowing through the driving circuits 4 and 7
are so set that current flowing through the motor
driving circuit 4 is 2 A and current flowing through the
head driving circuit 7 is 0.9 A (values determined by
respective voltage and resistance), while in case where_
the silent mode ;s selected, the maximum currents are so
set that the motor 3 and the head driving mechanism 6
are driven by current flowing through the motor driving
circuit 4 of 1.5 A and current flowing through the head

driving circuit 7 of 0.6 a, respectively. Consequently
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2. An information storing device comprising:

connecting means with an information processing device, said connecting
means including electric power supplying lines and data transferring lines;

means for registering a plurality of working modes at recording/reproduction,
said working modes including a plurality of different rotation speeds of a motor for
driving a recording medium and a plurality of different starting times of said motor;

means for selecting one of said working modes in response to an instruction
input, said instruction being issued in correspondence with power conditions supplied
to said information storing device ; and

means for effecting recording/reproduction in a selected working mode:

wherein said plurality of working modes include at least two different rotation
speeds of 2 motor for driving a recording medium.

(#3)

An information storing device according to Claim 2, wherein said plurality of
working modes further include a plurality of different access times to the recording

medium

4. An information storing device according to Claim 2, wherein said plurality of
working modes include information on necessary maximum currents required in every
working mode.

5. An information storing device according to Claim 4, further comprising means

for transmitting successively said information on necessary maximum currents to said
information processing device,

wherein said means for selecting includes means for selecting a corresponding
working mode according to a starting command sent from said information processing
device, responding to said transmitted information on necessary maximum currents.

6. An information storing device according to Claim 3, wherein said means for
transmitting successively said information on necessary maximum currents to said
information processing device includes means for transmitting it in an order of
decreasing currents.

7. An information storing device according to Claim 3, wherein said means tor
transmitting successively said information on necessary maximum currents to said
intormation processing device includes means for transmitting repeatedly a
predetermined number of times said information on a series of necessary maximum
currents corresponding to said plurality of working modes.
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An information storing device comprising : .

connecting means with an information processing device, said connecting
means including electric power supplying lines and data transferring lines:

recording medium controlling means for controlling movement of a recording
medium, said recording medium controlling means including a first means for
switching a rotation speed of a recording medium driving motor and a second means
for switching a starting time of said recording medium driving motor according to a
selected working mode;

head controlling means for controlling movement of a head for reading/writing
data; '

means for registering a plurality of working modes at recording/reproduction,
said working modes including a plurality of different rotation speeds of a motor for
driving a recording medium and a plurality of different starting times of said motor;

means for selecting one of said working modes in response to an instruction -
input, said instruction being issued in correspondence with power conditions
supplied to said information storing device; and

means for effecting recording/reproduction in said selected wérking mode.

An information storing device according to Claim 10, wherein said head
controlling means includes means for switching moving speed of said head by more
than two steps, based on said working modes.

An information storing device according to Claim 10, wherein said means for
selecting one of said plurality of working modes includes means for selecting one of

said plurality of working modes according to 2 command from said information
processing device.

An information storing device according to Claim 10, wherein said means for
selecting one of said plurality of working modes comprises :

data setting means for setting data corresponding said working medes; and

means for selecting automatically one of said plurality of working modes,
based on said data set by said data setting means.
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20.  An information storing device being easily connected to or disconnected from an -
information processing device of higher rank, including :

a recording medium for storing information;
a motor for rotating said recording medium;

connecting means with said information processing device of higher rank, said
connecting means including electric power supplying lines and data transferring lines;

means for registering a plurality of working modes at recording/reproduction,
said working modes including a plurality of different rotation speeds of said motor for
driving said rgcording medium and a plurality of different starting times of said motor;

means for transmitting information on necessary maximum currents required
by every working mode to said information processing device;

means for receiving information on current which said information processing
device of higher rank can supply, from said information processing device;

means for selecting one of said working mode among said plurality of working
modes according to said information on current sent from said information processing
device; and

means for effecting recording/reproduction in said selected working mode.

21. An information storing device according to Claim 20, wherein said means for
transmitting information transmits in an order of decreasing current. -

22, An information storing device according to Claim 21, further comprising

means for monitoring that said information on necessary maximum currents is
transmitted all in circular order.

23. An information storing device according to Claim 20, further comprising:
a display device;
means for displaying a list of said plurality of working modes and currents
which can be supplied on said display device, when current according to said

information on necessary maximum currents.cannot be fully supplied; and

means for starting to rotate said motor in a working mode specified by an
operator.
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A method of controlling an information storing device being connected to an
information processing device of higher rank, and having a recording medium for
storing information, a motor for rotating said recording medium, connecting means
for said information storing device to easily connect to or disconnect from said
information processing device and a plurality of  working modes at
recording/reproduction of data, said working modes including a plurality of different
rotation speeds of said motor for driving said recording medium and a plurality of
different starting times of said motor, comprising steps of :

transmitting information on necessary maximum currents required in each of
a plurality of said working modes to said information processing device;

checking whether current according to said information ‘on necessary
maximum currents can be supplied or not;

starting to rotate said motor in a working mode when a result of said checking
step is affirmative; and '

effecting recording/reproduction in said working mode.

A method of controlling an information storing device according to Claim 31,
wherein said transmitting step performs successively transmitting information in an
order of decreasing current.

A method of controlling an information storing device according to Claim 31,
wherein said transmitting step performs transmitting information in an order of

decreasing current, every time data recording/reproduction processing is terminated.

A method of controlling an information storing device being connected to an
information processing device of higher rank, and

having a recording medium for storing information,
a motor for rotating said recording medium,
connecting means which has electric power supplying lines for said

information storing device and is easily connected to or disconnected from said
information processing device, and
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a plurality of working modes at recording/reproduction of data, said working °
modes are recorded on said recording medium, said working modes including a
plurality of different rotation speeds of said motor for driving said recording medium
and a plurality of different starting times of said motor, comprising steps of :

reading out a predetermined working mode armong said plurality of working
modes stored in an ROM tor effect initial setting;

reading out a working mode at reading/reproduction of preceding use recorded
on said recording medium,;

changing said working mode at reading/reproduction, if necessary; and

record_ing a working mode at reading/reproduction of final use in a
predetermined area of said recording medium before cutting said electric power

supply.

6. An information storing device according to Claim 20, further comprising a
display for displaying a table showing relations between currents which are to be
supplied from said information processing device of higher rank and said working
modes.

7. An information storing device according to Claim 20, wherein as a first step,
said means for transmitting information on necessary maximum currents transmits
successively, as a second step, means for selecting one of said working mode selects
in response to said transmitted information on necessary maximum currents.



