, €3e0sQ0pJJIKt MXd Dl SK DRI VE W TH COPY FUNCTI ON BACKGROUND
OF THE | NVENTI mﬂ%mmwmﬂvemi on relates generally to the 5 field of
di sk drives and, i Icular, to a disk drive having the function to copy
data which is recordedS®%”a di sk medi um onto an external device. In

general, a disk drive typical of a hard disk drive (HDD) uses a di sk nmedi um

as a recording nedium 10 and all ows data t£1be recorded on the di sk nmedium
and the rec data to be reproduced Tfromthe disk nedium In recent
years, the Hﬂﬁﬁmﬁmmmwml s been used also as a digital recordi ng device not
only in 15 uters, etc., for handling conputer data, but also
in cellular tel 8phvnes, etc., fdrlRen@E dgk &N on data and in other

devi ces for handling AV éaudio-visual data, etc. Under such circunstances,
a growi ng demandIi&s DBaVEr P&l £OFYcENYCAGMhe data which is recorded on a

di sk nmedi um of one disk drive S LN DD or a different
kind of optical disk drive su%§8%§R§a§E>§£EF§$n9§9%F§EO rive such as an

HDD, when the data 25,re o] i,nt ernal, _di sk ium.is.to be copied
onto an external disahﬁr%3%%% t ﬁé% é@ﬁﬁhé%gggﬁﬁyggﬁg%gﬁbpbﬁoa Sst system

such as asPC. Skaked L2 ARLE dr&v%ﬁ'a%d dghab%ﬁtﬁkuﬁ%§ b%%nﬁpg%§§$ary to

perform a copying operation throu an Os of € "host “dyste set out

above, however, 4a;jg@Bhhvshgedndi $andiike ity %%gc} RAk a0fhY @S 1@n ext er nal
device of the PC 5 but also as various kinds of "digital recording devices

and it is desirabbertied seependent edhiaal batot Be eqprirng1f dagtican
irrespective of the host system As the prior art technique, a device has
been proposed by whi dh @esicirall,i aadge skadtieet tamdfcarlr @ a hard disk
drive (HDD) uses a disk medium as a recording medium
10 and allows data to be recorded on the disk medium and
the recorded data to be reproduced from the disk
medium.
In recent years, the disk drive has been used
also as a digital recording device not only in
15 personal computers, etc., for handling computer data,
but also in cellular telephones, etc., for handling
communication data and in other devices for handling
AV (audio-visual) data, etc.
Under such circumstances, a growing demand has
20 arisen for copying the data which is recorded on
a disk medium of one disk drive onto the same kind of
an HDD or a different kind of optical disk drive such
as a CD-RAM.
In a disk drive such as an HDD, when the data
25 recorded on an internal disk medium is to be copied

onto an external disk drive, it has been necessary to

control a host system such as a PC. Stated in more



10 froma built-in disk drive of a systemto an external disk drive (See
JPN PAT APPLN KOKAI PUBLI CATI ON NO. 11-259961). In the prior art technique
di scl osed, the copying operation fromthe built-in drive to the externa
drive is achieved under control of the host 15 system As another prior art
techni que, a host system has al so been proposed under which a disk recorder
connected to SCSI bus functions as an initjator and recordedPPN PAT APPLN
KOKAI PUBLI CATI ON NO. 2000-347990). 20 Even in this prior art technique,
however, a CPU of a host systemis used under which the disk recorder

functions as anginifjato pyi t) i i ev r control
of the host sys?%ﬁ?{ IJE1|[= %ﬁ%%%ﬁﬁeﬁ%ﬁﬁ?ﬂ%@gﬁgﬁce wth
one enbodi nent : Of eSEPL L LRVERtHON, £ LS+ P ided a disk drive
including facili ?%éﬁ%%ﬁcopy%% @a&@é%% ??oﬁﬁéegégi %g%?%ﬁito - 3 an
external device. Theadi §Etd6ié¥ea88{?9['ﬁ8§eﬁe9?alg SRRT 1 ONE 8dqt g1 5gad

recorded data froma disk nmedium a read channel configured to reproduce

data fromthe reagysi gfahsé&d Wb €hoh By 04 Path éxo8HhAe Headse a0 £OARANEC UNI t
configured to instruct a copying operation for allowing the data which is

reproducesl by tiet r&pso channertidws beindansf edi@iitdDd pscexdefigaliedyése; an
interface unit configured to effect a data 10 transfer relative to the

external unit; amd Bt chntdediresbdle confimgdependently aezbidancikeewi th t he
copying operation instructed by the command unit, performthe copying
oper ati on whi | ecepy bvg nfundieiorpi ooespectdiva b beethastfeyseemt o t he
external device through the 15 interface unit. Additional_ enbodi ments and
advant ages of the inenthenthiter setsbechpigue; nat@evédeschapt PeANWI ch
follows, and in part will be obvious fromthe description, may be

| earned by prad®¥eRCHFA e Wl ¢hvangtbht ji*ﬁ%g%n%%i%ﬂ%a%%géﬁ nt ages of

the i i b |jzed d obt aj ned f_th
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specification, Né!”fiI§5§9§fPPQ'ﬂFnE%§ ri8f éﬁyegééﬂﬁ%%ggddlggfé g5, - 4
e defai des

wi th the general description given above and t cription of

the embodi ment sy jgi vesh P @VbpSEL VEok Or 4R @ E g1 PLiNCiPles 06 the
invention. FIG 1 is a block circuit showng a structure of 5 a disk drive

relating to an efboehaBndrDie the Priesenddi ivest i emtidG of tie ahbboCk
circuit for explaining a copying operation between disk drives relating to
15 system. As another prior art technique, a host system
has also been proposed under which a disk recorder
connected to SCSI bus functions as an initiator and
recorded data is transferred to the hard disk device
(See JPN PAT APPLN KOKAI PUBLICATION NO. 2000-347990).
20 Even in this prior art technique, however, a CPU of
a host system is used under which the disk recorder
functions as an initiator and a copying function is
achieved under control of the host system.
BRIEF SUMMARY OF THE INVENTION
25 In accordance with one embodiment of the present

invention, there is provided a disk drive including

facilities to copy data read from a disk medium to



t he present enbodinment 10 FIG 3 shows a flowhart for explaining a process
of a copying operation relating to the present enbodinent; FIG 4 is a
flowmchart for explaining an operation of a copying destination drive
relating to the present 15 enbodinent FIG 5 is a view showi ng an externa
appearance of a disk drive relating to the present enbodinent FIG 6 is an
external view showing a state of a conngctgon_betmeen a copyi ng source disk
and the 20 copying destination disk in the present enbodinent; FIG 7A and
7B, each, are a view for explaining a transmt sequence based on the serial
AAA |Interface Standard inltggvpresent enbodinent; FIG 8 is a view for

expl aining a st Pl EtEF0R 1o51e é&FSter groups based on the serial ATA
Interface Standard iR, conj.unctj with the present. enbodi.nent;. and -5
FIG 9 is a block vi er}vk\}er € l%?‘l r‘#éfqlq'(? éjovéjrrglef’rﬁ% St ei}%aéfﬁroé%érﬁuree’rgo%& ment .

DETAI LED DESCRI PTI I I L f .t
i nvention wll 6§a§N§§EP§?Egd gylﬁgggﬁge?g%%?hgﬁg%mghg' ?ﬁﬁ%ggg%%ggructure

of Disk Drive) BLbGfilurgddth eekhrdageamathowi g anst E:lé%Tdurs‘ig‘Pﬂ[?la. di sk
drive 100 relating to the present enbodinent. FIG 2 is a block diagramfor

expl aining a copwikt 1@ opepat erohetweehchile Rr eeaRiandr ing t100 assumed as
the structure of a copying source disk drive and a disk drive 200 serving

as a copyi ng desbhfagueeddtiovenstheacpr aseabydhigvepke@ tisnc@wer i sed of an
HDD i ncl uding, as shown in FIG 1, a disk nedium1l, a head 15 2, a disk
control | er (HDCRl9pwangPhendatapwhdeasads) repraddcadsbivt thel2eathe di sk
mediuml is rotated by a spindle notor (SPM 3 to allow data which is
witten by the kbaunglt obber éxengderirieer €éonanTlextleead 12 dendlcedes a wite
20 head for witing the data to the disk nedium 1l and a read head for
readi ng the dat 8% A8FPERECE SRifegrnMmiguree thegd f2cits andateed on an
actuator 4 and noved _in a radial direction over .the disk nmedium The
actuat or 14 is dFFeBRIRY Zedatd¥echrl thet 6xtever) BRiA/ngher a2508tkPdr |1 C 6

includes a VCM dri,ver 6Q.and SPM dri.ver 61, these drivers driving a VCM 5
g a3 under SpakCEantBRTaE Ear) 1§ hcRordgned®ulth ehe opYil

operation instructed by the command unit, perform the
copying operation while allowing the reproduced data
to be transferred to the external device through the
15 interface unit.
Additional embodiments and advantages of the
.invention will be set forth in the description which
follows, and in part will be obvious from the
description, or may be learned by practice of the
20 invention. The embodiments and advantages of the
invention may be realized and obtained by means of the
instrumentalities and combinations particularly
pointed out hereinafter.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
25 The accompanying drawings, which are incorporated
in and constitute a part of the specification,

illustrate embodiments of the invention, and together



The HDC 9 includes a host interface 90 between the present drive 100 and an
external device and, under control, mainly effects the transfer of the
read/ wite data (see FIG 2). The HDC 9 tenporarily 5 stores the read/wite
data in a buffer RAM 11 and adjusts the data transfer speed. Further, the
HDC 9 effects data transfer relative to the disk nedium11 through a
preanplifier circuit 7 and read/wite chanpel _8. 10 The preanplifier
circuit 7 has a read anplifier for anplifying a read signal read out by the
read head of the head 2. Further, the preanplifier circuit 7 has a wite

[ifi f i i i | .which.i t f th d/wit
ool 11 en o COING U0 Boutlbe Sl anal WALCh L Sy o g ead e
Th d/wit | 8 i A i l. i C |1
UEIEES TS SR S R (gt Rl

20 i i;ch i f, d .ead head d
processes, 20 2 Legdstanaloueh e Loanelenisd duauon g aid head and

The write channel perfef ™ BIOGEFAINRG SUYCHiaS BRFAGR R ABSIRID e the
wite data transferred froma host system 300 or 25 another disk drive 200

and sendssa resul Yikk dhever ik adiply tbehn Eh®oWinedthedd tiel eeskthe data
onto the disk nmedium 11 in accordance with a wite current which IS

out putted from tiheewtiiba;anplifier. The CPU 10 serves as a main control
device in the drive 100 and has the function to control a normal read/wite
operation and copyi nglgperdatisorm bdloatk g rtomi¥ tfoer pxgdenimiexgpodi ment. The
CPU 10 gains access to various kinds of register groups in the HDC 9 and
perforns a nor mal copydhar cperesimanteamechasliske drivetsi eeledingstie a wite
command necessary to the copying operation relating to the present

enbodi ment. 10 EBet REEsene epbesanengri ve 100 serves as a copyi ng source
drive and has a switch 12 for instructing a caopying qperation by the user.
That is, 1Phe switch F2Cor 8808FdS tféoé’ﬁ%i%ﬁ}ut Wni PG TIRGU R Prgcess

i nformation (fla% infornation% for , 15 inﬁtkuctin% % e copying operation.
The switch 12 i §*pPorPREA 9aSPERBNM CPn *RIB 8% bP EREnPEESSET a side
portion or a bagﬁbggﬁhigg,of a drive housing. The switch 12 is so provided
as to retract insrde the Khousi ng and protected from being readily contacted
20 from an out si de. h i I -l g f. L re r:ive 100
has a copyi ng connan§§$§g?g?§rggﬁlﬁgf%ﬁgﬁdﬁﬁgD%n 3%ﬁﬁ?g'ngpbﬁ%%h%$jdﬁ

i nformation} whipghal gobRRdly Hea®ihBeisw behve2 rbd akhgwtd ¢BRYHLR@seperation
25 to be instructed. Upon receipt of an ON operation of the swtch 12 for
exanpl e, 16he copybagdigentand regi ster 91 sets the flag information (here, a
| ogi cal

FIG. 5 is a view showing an external appearance
of a disk drive relating to the present embodiment;
FIG. 6 is an external view showing a state of
a connection between a copying source disk and the
20 copying destination disk in the present embodiment;
FIG. 7A and 7B, each, are a view for explaining
a trapsmit sequence based on the serial ATA Interface
Standard in the present embodiment;
FIG. 8 is a view for explaining a structure of
25 register groups based on the serial ATA Interface
Standard in conjunction with the present embodiment;

and



_9g,_1) for instructing the copying operation. The CPU 10 refers to the
copyi ng conmand register 91 and, when the flag infornmation is set, receives
a copying operation command. It is to be 5 noted that, in accordance with

t he copying command transmtted fromthe host system 300, the HDC 9 al |l ows
the flag information to be set to the copying command regi ster 91. Here,
the HDC 9 has a host interface 90 based_10.on, for exanple, the serial ATA
I nterface Standard. The present drive 100 Ts Connected to an interface unit
20 of the copying destination disk drlve 200 through an |nterface cable 13

based on the seri al éﬁé% terfac ndard 63%;& destlnag

drive 200 is conpris f aH‘SHlﬁD & s ITE™ Wi @rﬁla&‘r 1 00 or
a nornmal syste DD _exce e.switch 12 and copylng comand regi ster
91. Thus, the |EF8rP585e§% %Eﬁgﬁﬁgp Gdes, for exanple, a host interface

based on 20 the seri al Aﬁfﬁﬁgﬁﬁ§fﬁf§c§%?§f@ﬁd0FT¥ﬁEc @gtﬁg stination

drive 200 has a di sk nedium he sane nennry capaC| and the sane fornat

as those of the disk %ng L bt Re RGeS ve_\LnJv%Qﬁl@nsguld_hng opyi ng

destination drive 200 I nc heads necessary 25 to the recor or
reproduci gg of @%b&a&ﬁ%@tb%@o%ob&h%e@b§%lﬂédt%nk%% @%aW&h as various kinds
of constituent elements such as a read/wite channel - and CPU.
Further, accordiggriietilre preperk ewxhedinent, use can be nade of a
dedlcated power supply unit 400 conflgured to supply operation power to the
present 5 drive 100 and.cdpyisng @dsidknatiiagrath ishewlde allatructurtchef
respective drives 100 and 200, being used as an external nenory device for
t he host systenan@skhdvévehéDD pedetisgppby thec piresenfr emobkemenst. system
300 and, in the case of perform ng an independent 10 copying operation, the
power supply i sFl&celvdg fBr bArcheddedreat E@rpewied adngply ausiopy4d0d. ( Copyi ng
Qperation) Wth reference. to not only FIGS. 1 and 2 but also FIGS. 3 and 4,
the CopyitRg opePREF8{iGR Pebiess §%§|&rﬁéenﬁeﬂéwwﬁn1@8nﬁéépm@ﬁ #St Khehe
flomcharts of FIGS. % and 4. First, as shown in Elg% the present drive
(copyi ng sourceSEFEE Hrev ey fOGOQH&nQOSQPﬁﬁedQ§F' ik &ngadﬂﬁ§§ 200 are
connect ed togetg 2$ﬁ t he cable 13 based _an th seElaI éTA | nterface

St andard for ﬁﬁlg e565Xépg385pﬁyc93yépﬁegﬁé lpg ity §§B§Ct|ve drives

100 and 200 by neans &f | e Iy S I he present
drive 100, as shown F% F%%%s%% theagg @ggefg %gﬁﬁﬁhggiegéog é;copylng
command reglstean%lua&nbbeaHDQh%wﬁnqnl%xéetqcnhnagswhﬁheghmOﬁ,ngth@an flag

15 2, a disk controller (HDC) 9, a CPU (microprocessor)
10 and a switch 12.
The disk medium 1 is rotated by a spindle motor
(SPM) 3 to allow data which is written by the head 2
to be recorded thereon. The head 2 includes a write
20 head for writing the data to the disk medium 1 and a
read head for reading the data from the disk medium 1.
The head 2 is mounted on an actuator 4 and moved in
a radial direction over the disk medium. The actuator
4 is driven by a voice coil motor (VCM) 5. A motor
25 driver IC 6 includes a VCM driver 60 and SPM driver
61, these drivers driving a VCM 5 and SPM 3 under

control of the CPU 10.



informati on (corresponding to a copy command) for - 10 instructing the
copying operation is set (steps S1, S2). In the present drive 100, as an
initial operation at a power ON tinme, the CPU 10 al ways gains access to the
copying command register 91 and it 5 determ nes whet her the copying
operation or normal read/wite operation is perfornmed. Here, in order to

al l ow all data which is recorded on the_di sk nedium1 of the present drive
100 to be coped on anot her copying destination drive 200, 10 the switch 12
is turned ON by the user. Thus, the flag information corresponding to the

copying command is s tm% c%&qcow%%& r %ERO( ;}E inqs]t ep S2).
The CPU 10 starts not t 1 g
operation for transferring all the recording data of, the .disk diuml to

t he copyi ng destt?lr?atp%&?e&%s rd‘rvievg‘oé)oé1 %h eé%e.rnﬁ'}e %yﬁ% ar?ﬁes a
transmt request. far IS hi J Lan . td to the data
transfer to t hetuélc()%ﬁ %%O&ésﬁ%&%yg%@dﬁé?&:%gﬁh%e_#&gvﬁe? ﬁ]fert%l(?st
interface 90 (stepa; BBataPysae sl Bt ol siocdiy YRRl panior s 2

response to the transmt request because it has the interface unit 20 based
on the same inteitfaes Thandad/s7ide ak ah theurRseramnivent00. Here,
where the copying destination disk drive 200 uses the interface unit 20 of
the interface standand dild eaent thiaamfidiatspeed. 11 F@itHd§ prRSEMC & i ve
100, there is no predeterm ned response to the transmt request and the CPU
10 handl es thi s edfeatis kigitag teepisdalre rand tiaiees oa t3h fdi stko meddiam r ocessi ng
(NOin step Sb). As the error 5 processing, error history information

rel ati ng to the thapyighg aoperampdi fiierr edocadd, 7 emdexaepl/eridre t he di sk
medium 1l at a systemarea. This error history information can be read out
fromthe host sy&eamedoB-when the present drive 100 is connected to the
host 10 system 300. Upon receipt, froma response fromthe copqug
destinatit8n di sk dri V&2®F e HdSE iGitts¥idcd FRoR e P rad¥Bniti @G ve 100

est abli shes a camuni cat.ion link and the data transfer is.mde fromdrive
to drive (the 1 OEOBVPﬁde&P§éF &5@% Fﬂ&ﬁ?ﬁeFF?dTﬁg %@egéﬁéﬁa%§§da

it d vi t, Nt 90 dt .t.s.t to th i
dest i nation dri 6 505 (9R8 Pn SEU 86T/ b Bip MRS Lot & RS dommand i s
th d ' i 1, it N d
Cont ai s he adireee. Sad rr Snerar toint COAvs Ranthr Kanbe pigrel

transferring re%ﬂﬁ@hdﬁ%aseEQe&rbﬁetﬁBUr%QdV%QQ%erﬁﬁ%ﬁﬂ%q @a%%eout of the

di sk medium 1 through the head 2 and reproduces the 25 recorded data
through tBe preamphirfriedt endCyiubplyand tedwrireatChantele §riskep S7). The
CPU 10 transfers the reproduced data (read - 12 data) through the host
interface 90 toambéidapyi.ng destination disk drive 200 (step S8). The CPU
10 reads out all the data on the disk nmedium 1 and repeats the copying
operations until the Thst adasl/wrtirtenshemmed o itshecrgpyisegl ddsta mrdtgnad di sk
drive 200 (step S9). In the copying destination disk drive 200, on the
other hand, as PHO®ERSSANHl &C gengpen lveceppraskdt Rator angeird chgnast from
t he copying source drive 100, 10 the interface unit 20 sends back a
response to the2PAapskird teeghasnedst efhe1 Fead) shanprdn Praresseshe

Gost  nat Pin di SR (FPYeS3005TekBroBs 18 HEPRALFERt) WFPESBoriandeats not a
operat fon, Tho IEer Fabe LoAN: 39511 S48y B80T rPrPEUE8 AmaRET FBEEG Scopy| ng.
igg;fggdr've 109284 4bReBA" 2RE' YESLSHBATARSHL! Y ThiaR3hielr efldakd. The
performs processing, such as encode processing, on
the write data transferred from a host system 300 or
25 another disk drive 200 and sends a result to the write

amplifier. The write head writes the data onto the

disk medium 1 in accordance with a write current which




20 destination drive 200 performs a wite operation for witing data on a
di sk medium 21 (YES in step S13, step S14, step S15). Wien all the data
transferred fromthe copying source drive 100 is recorded on the disk
medi um 21, the copying operation is finished 25 (YES in step S16).
According to the disk drive 100 of the present enbodinent, if only the
switch 12 is operated to - 13 supply_po»er_fron1the dedi cated power
supply unit 400, the recorded data can be transferred fromthe copying
source drive 100 to the copying destination drive 200. In the copying

destination drive 20 the transferred 5 recordi, data is recorded onto
the di sk nediunﬁfloﬁgnﬁﬁggﬂnékmﬁ&P@t¥§ﬁ%ﬁ§?ﬁﬂﬂ3%$ﬁhs, all the recorded
data on the copying ur rive 100 can be capied to t.he, copyin

ost i nat i on dr i ve So0nd rbL Gakyed Bh i i S G b dRe he ey
copyi ng operati .can real i zed i ently i.nhg th QRYi ng source
drive and copyi%%lggsepﬁaﬁﬁﬁh é%i&g%? g@ﬁﬁ%%hgxﬁﬁégﬁﬁnggi%ﬁ%ﬁ@' of the

host system AS :ABcoRR,EALKAL PARRP LA Lledbia i Spehh o HAdIRY +J Mge

data taken by a digital ra for instance-is reserve mnthqt e use of the
copyi ng sgurce %%bV?r%%QntB£m§%@§h%hkﬂg ThQ CRRY 110 BAWSC & cdds\ke +100 from
the digital canera (one kind of host system 300) and independently
connecting it teazAaoulekiddsCofyirdgides Rabups dh @L2eDd t9 iasdpossible to
copy the reserved imge data to the copying destination drive 200.
(Practical Formpefrfdesis bnhetrihade ) ehsl/setl teutoaimavel, ahlde hdisi t@el04 of the
present 25 enbodi nent is connected to the copying destination drive 200,

for exanpl e, byfuhetdabl €ol3sisased omwittke commaald AEAelsstenf doe tBeandard and
perforns data - 14 transfer. Wth reference to FIGS. 7A, 7B and 8, an
expl anati on wi | cop¥ingdeprerafdoa getlaitiingetowthisopreskatmembodifrent .
transferring data fromdrive to drive based on the serial ATA Interface

St andar d195 As shown FUFthies, §het peresedfedttiive 00 S$TMEs @%d 200 are

connect ed toget her bﬁ,neans of the cable 1g based gn the serial ATA
Interface Standdr GOPYANEhECHSHSI Ag y6ured 8PPvE FUBEthd2ndSE interface 90

prepares a wite_c caont ai ni.n rress.and. 10 transf ector

. indtr n%n o) ] %n ag ' gh %h %
nunber) in a form aggé O En&°BerEl °RTA FACBr PXc&P8t B5GArd iTH2 c¢Brdance
with the flaglshardntcan 997 E83RAAALAAS 2:2G0RNERMEAG By, the operation

of the swtch 1 transfers i opyl ng §estinati ondrive 200. 15

The copyi ng desthBakk@Rgdhh¥e #80168CkFY8Y the o WMikeor9MFRRd and subsequent
data through the interface unit 20 based on the serial ATA Interface

St andar d1gnd MﬁEh@&rﬁ@@@h@skhbhééﬁyﬁﬁgtB?e@b&&oﬁedi@ﬁbZ%wiEQh|@2the seri al
ATA Interface Standard, as in the case of the host system 300, the disk
drive 100 (or 2@8) pepvtiHeddediscehsivble iaalIGSsBe farr eguaptle(t banam t
side portion or a back portion of a drive housing.
The switch 12 is so provided as to retract inside the
housing and protected from being readily contacted
20 from an outside.
As shown in FIG. 2, the HDC 9 of the present
drive 100 has a copying command register 91 for
holding information (0/1 flag information) which is
input from the switch 12 to allow a copying operation
25 to be instructed. Upon receipt of an ON operation

of the switch 12 for example, the copying command

register 91 sets the flag information (here, a logical




request) for a start of data transfer. In the serial ATA Interface
Standard, as shown in FIG 6, respective 25 standards of a signal interface
connector connected by the cable 13 and power supply connector for the
connection of the power supply cable are set. - 15 FIGS. 7A and 7B each
are views show ng one practical formof a transmt sequence when data
transfer is effected under the serial ATA fnterface Standard. FIG 8 is a
view showing an array of 5 register groups called the FIS (Frane
Information Structures) under this Standard. The host interface 90 of the

present drive 139 transfeEs a wwit%FFonnand and rec%tded data to the
copyi ng desti nati off °dr P8 L2386 tiPPh thfe oY 158 PRETRIT %Fagi ster groups. 10

FIG 7A shows a Sequ%ﬁ%@éﬁﬁkégfﬁgﬁﬁ%%n C§qﬁﬁggﬁgﬁy¥%%%ggwggg_FIG. 7B shows

a sequence of the copyin ion drive ransmt

sequence under the.Stagdand iy a,RebmiiveLevel sequencs Pt ve!

denotes a minimal “0nit to be tfansterre I's conpriseé data bit

number of the DW%%@iVQQtEnQog@%hgtQ%e@@?ﬁ@n”%%ﬁ&a%%“biﬁ%-iést%hgﬂn_in FI G
7A, the data source drive 100°transimt X RDY Primtive as a transmt

request. As showsteed khet,7Bn tbeoseRnicedwdes! ichat icop ydhigveothad@0 sends
back R RDY Primtive as a response. Upon receipt of the response (R RDY

Primtive), theteepymigtedurfeemditheehd@® ishamem 890a EhamapCher @llbivane: a
wite command) corresponding to 5 Dwords in the FIS register group. It is
to be noted thatth25 filhg tindpsmet ibnate tentsaitnsoFitEec apbgihyg wolimaSaF
Primtive as a start and ECF Primtive as an end. Here, the format of the
wite command agegisteri®l.transit request is conprised of FIS register
groups as shown in FIG 8. That is, a data_transfer destination address for
exanple is set by CyHersw &g $D& %ah@sof hdsgh indgirdiase 46 badted ng a
cylinder address on _the 5 disk nmedium 1. Further, the sector transfer

h
nunber i$0set t8Ma $B&t 6XaRBABer tREgPELER Lt Sl ls dPtrnd aged Atarderect or
nunber. The nethod for se tinq thﬁ@@ r.egi ster gr%u%s IS a%%%igd under the
serial ATA Stan ngPrfﬁe? e Ve L08pytn GOUBSFEE APy EM B0 EFAASHi ts the
recorded data s quent_ .t h I, t_a fr r onding to 5
Dror ds. St at ed CALEAS & $hP. coRYeg, SRAT e st g Bra gt 208emi 1
recorded data atp2o.3gatgh YRkkr£ARL RA4RAL3 BYLR4 on the serial ATA

Interface Standard.

15 The copying destination drive 200 is comprised
of an HDD the same type as the present drive 100 or
a normal system HDD excepting the switch 12 and
copying command register 91. Thus, the interface unit
20 includes, for example, a host interface based on

20 the serial ATA Interface Standard. The copying
destination drive 200 has a disk medium 21 the same
memory capacity and the same format as those of the
disk medium 1 of the present drive 100. Also, the
copying destination drive 200 includes heads necessary

25 to the recording or reproducing of data relative to
the disk medium 21 as well as various kinds of

constituent elements such as a read/write channel



15 a data ampunt corresponding to one sector corresponds to 128 Dwords.
Thus, the copying source drive 100 perforns data transfer at 128-tines
transmt sequence in the case of transmtting the recorded data of 512
byt es corresponding to one sector. 20 (Another enbodinment) FIG 9 is a
bl ock di agram show ng anot her enbodi nment. The present variant shows a
structure for realizing a copying operq;igp bhet ween those di sk 25 drives
connected to external interfaces 30A and 30B (under the serial ATA
Interface Standard) in a host system 300 such as a PC - 17 As a copying
source drive 100 %u§€vis made of an HDD the sane as in the enbodi nent above
o)

and that, as th%f1 hg destination drive, use is nmade of the CD RAM 500.

The CD-RAM drive SOOFhﬁtggg kip o?&iggrg§g%ﬂgb£§e§§££0§ﬁbgafﬁ ggivﬁﬁﬁgth a

rewitable optical dis cohpact di's as“a recording meadi tm host

system 300 has @.2Ghe lisadlogs, A Lot 03l pbiver 33uapdy Ghipughgthe bus 31,

a bridge 10 32 1s connected to the external inte e . To the

bridge 32, a CRLL3BiqHBEA PENBY pﬁﬂyo%éfatiéﬂ bbgehost eyStEp 300 are
connected. The copying source drive 100 and copying destination drive 500

are connested t@rifie exbeandl cdbyingedéacesatibnaadiddBoas Sehapuisabove,
respectively through cables 13A and 13B. It is to be noted that an internal

power supply unthe 3bespetbievdodtisyst 200 _adQ02s0ppbétsg payed 49 the copying
source drive 100 and copying destination drive 500. 20 In this structure,
sinple by the ocperextermal memory chedlce nfohetbepyosy spstere 800yve | 00, all
data recorded in a disk nediumof the copying source drive 100 can be
transferred to héee copyingeodest i seppby veteevedOfaom thpilkdstosyseenrive
500. Even in 25 the present enbodinent, the copying operation is basically
the same as tha309 mite HboWRe ePdRli dErRebierRIRg| R todeRerdentE data from

t he copyi ng source drive ) ) .
10 copylng operation, the power supply is received from

the dedicated power supply unit 400.
(Copying Operation)
With reference to not only FIGS. 1 and 2 but
also FIGS. 3 and 4, the copying operation will be
15 explained below in connection with the flowcharts of
FIGS. 3 and 4.
_First, as shown in FIG. 6, the present drive
(copying source disk drive) 100 and copying
destination disk drive 200 are connected together
20 by the cable 13 based on the serial ATA Interface
Standard for example. The power supply is effected to
the respective drives 100 and 200 by means of the
dedicated power supply unit 400.
In the present drive 100, as shown in FIG. 3, the
25 CPU 10 gains access to the copying command register 91
of the HDC 9 and it determines whether or not any flag

information (corresponding to a copy command) for



- 28 100 are transferred to the copying destination drive 500 through the
cable 13B, external interface 30A, PCl bus 31 and external interface 30B.
In the copying destination drive 500, the 5 recorded data thus transferred
is recorded onto a rewitable optical disk (recording nedium in accordance
with the wite command based on the serial ATA Interface Standard. Here, in
the copying destination drive 500, a nenory, capacity of the 10 optical disk
(menory nmedium is equal to, and greater Hhan, that of the copying source
drive 100. It is needless to say that this enbodi nent can be applied to the

case where the RAM dr.i ve .500 servies as a _capyi ng. source drive,.and the
HDD 100 serves ggsf,sruac clélp%/itﬁlge é:éjgjtyilﬁlag‘t 0T q-ﬁ?é‘ l%’ccf"o#di d:etpost € present
enbodi nent and t her; e di Lo Ly i ible tq r. il realize a
copyi ng operati (;%rr%qf'r o%nd{gs%% &ri \r7l’ee}nteo d£l§7I<eD§r%i%\/e.a ﬁ%} ll%g'f:l:ll en a copying

operation is instyuctad 20t hr oy @thﬂé’g??{aé;éﬂé?(m gg,gggllgng

present disk drive, a communication link 1s to the

dest i nat i on di slcdidae dod tld QWrace dosialcn et &f ansipiy ad 2 a

copying target. As in the case of a normal wite operation, the copying
destinati gn 25 dictertiines alHeddert oo eopiyded diedaMiicsh drs dorasf err ed

fromthe present drive (copying source disk drive) to be witten onto the
correspondi ng dirddad/writ® opediatmonlHus peirtforsuganssi ble to realize the
copying function through a transfer of the recorded data fromdi sk drive to
di sk drive. Additiondleradvdnt ageerane rmididW cetl alstaMwHidh rieadily occur to
those skilled in the art. Therefore, the invention in its broader aspects
is not linmited trecoweeshen ftihe ddisk medimer rlepfeddret Mriesendnisedivieedt0d shown
and described herein. Accordingly, various nodifications may be nade

Wi t hout departi§ PO spotiherocopydpe sfestHaaddpar griviey @firve

%
concept as defined by .th pended cl aji ns. and their equival ents, - 20
WHAT |'S éPal MEDH :S¥Ft %dﬁgkl&rﬁyén€§W8Wi Ynglea Us&dd cIMiSgud® to read

recorded data frgom a.disk dium 5 a read.channel_.configured to reproduce
data froma r eaﬁ?iggﬁﬁf%\ﬁﬁ'ig%ﬁ()lns COTEFFEOFFIMRG e &g C° %’&Wﬁa‘nﬁﬁﬁdt
configured to instruct i [ for. 1 _Qw t at.a which is
repr oduced by tﬁ% Fggdt%hgﬁﬁgf%%gqﬁgr?%gﬁgfgrFg%Hfg%%ﬂggthFgﬁﬁgﬁo devi ce;
an interface unigegorbijqured to effect a data transfer relative to the
external device; and a control unit configured to, in accordance with a

copyi ng operation instyaugired iy dthe-teoMENG Wyrna1l: R2R1/AL1iMd he copyi ng
operation while allowing the reproduced data to be transferred to the
external 15 operation but a copying operation for transferring all
the recording data of the disk medium 1 to the copying
destination disk drive 200 (step S3). The CPU 10
makes a transmit request for establishing a communica-
tion link relating to the data transfer to the copying
20 destination disk drive 200 via the host interface 90
(step S4}).
The copying destination disk drive 200 performs
a response to the transmit request because it has the
interface unit 20 based on the same interface standard
25 as that of the present drive 100. Here, where the

copying destination disk drive 200 uses the interface

unit 20 of the interface standard different from that




devjce through the interface unit. 2. A disk drive according to claim1,
wherein the command unit includes a register configured to 20 hold copying
operation instructing information. 3. A disk drive according to claim1,
wherein the command unit includes a register configured to hold copying
operation instructing informati on and an input device configured to input
the information. 25 4. A disk drive acgorthg_to claim1l, wherein the
control unit perfornms a nornmal read operation for reading data fromthe
di sk medi um or a nornal wite - 21 operation for witing data onto the
di sk nmedi um and gn t.h yi aQp ti nstructe t he command
unit, perforns Pﬁ 8p?F§5 gegﬁgv ?68 pgﬂFéﬁeﬁéeHPopfﬁg %éfﬁﬁpe ead
operat i on or “”kEEHQnQBGESttﬁQ t?anAm9£S§e [LYe gﬁ&okﬁ “EPbolﬁ'a'”‘l’

wherein the command uni't 1ncludes a regi ster con |gure to hol'd the copying

operation '”Strﬂghhﬂgs'EB@E”EE'HBtaFQ1nBycBEE§Eib”QnHOmEQ@srngﬁE?E at a

predetermined 10 timng, the control unit perforns the copying operation in

accordance with¢bheriBtoppBLeaningt (hy thestepi 86¢1. As Andi skrdii ve
according to claim1, wherein, whéen the copyi ng operation is perforned, the

control 15 unltpréaeeslag¢oaﬁaae heetaklonhrgrhbeibapreddeedgdabathe be
witten into a recording nediumin the external device and transfers the

reproduced dat actpylhg epteanhnabndéwi eecbhdedghfbheekampibacenunht. 7. A

di sk drive according to claim1, wherein, 20 before perform ng the copying
operation, the doskroedinint lnakes aydbem treasnm Thieqeesbrfbistheyext er nal
device via the interface unit and perforns the copying operation upon
recei pt of a reipéaswatdonheanrhashieedregtie§romhibh bostssysramt RBOext er nal
device. 25 8. A disk drive according to claim1, wherein the interface unit
i ncl udes a regi ¥hep EBﬁfPﬁBF@Htt6rh8ﬁd199el§oS9PH§C56@r5P|Bhe|h§§Fuct|ng

i nformatjon and - he register holds the information input from an

i nput un# in tﬁ@SEﬁﬂnaﬂ ‘unit and is accessed fromthe control unit. 9. A
di sk drive according,tao._c source_di sk drive

connected to an ext ePRaP Fﬁ?8ﬂpgc§h8W|F BFSEOHSSt §§§{E%Faﬁapgéﬁﬁected vi a
on internal 'Utgééﬁfﬁaﬁi a&lékg QQet960hoﬁﬁesﬁééﬁg}ﬁge?gﬁgEybageernal

destination dis rrve e In ace unrt I's conneé

interface 10 U”tBe'ﬁrQQEHEdQPE€e“&bB ésEQBXiBHeQPQVéBhﬂHn?XaEQSnCQBhko'10

unit to transmt the reproduced data to the copying destination drive 0.
A nethod of traggfethtngatat arifadetr 981 RadbskrsRdyumEotangexi/er nahedevi ce

in a disk drive,
15 copying target data transfer).

The CPU 10 generates a write command via the
host interface 90 and transmits it to the copying
destination drive 200 (YES in step S5, step S6).
Here, the write command is the same as a command

20 associated with a normal write operation and contains
the address and transfer amount (data sector number)
of transferring record data.

Then the CPU 10 reads recorded data out of the
disk medium 1 through the head 2 and reproduces the

25 recorded data through the preamplifier circuit 7 and

read/write channel 8 (step S7).

The CPU 10 transfers the reproduced data (read



15 the nethod conprising: receiving a copying operation comrand; conducting
a communi cation with the external device as a copying destination device in
accordance with the copying operation commands and 20 transferring data
which is read out fromthe disk mediumto the external device when a
communi cation link is established to the external device. 11. A nethod
according to claim 10, wherein the disk driye has an input unit configured
to input 25 the copying operation instrucﬁi g information and a register
configured to hold that information, further conprising when the

cormand. 12, A HECROd tROUEH G4 BOBarREES Aol 10 0 S SRRERng
[ Ki t, it I t. f h t | deyi whi ch
Further compr i S8 S5 TBELARM S CEReCGAMNEEREt G 1 nibico CERG 18kt er na
device in accorq%g%% Wh%haﬁlr%igo%i%afB%ﬁE edgg_e%% Hugﬁﬁl%%d 13. A met hod
according to claimlI0, further conprising transmtting a conimand for

| nstructing ther%%ﬁ‘é(rtist g %gﬁz‘l%gdggt%rfa‘%i%nrse%%rt‘iilngz&%e@a‘{@ Iy the

ext ernal devi ce, en the read-out ais transferred to the external

devi ce copnect eqd 3% s¥eeRY 9 @82l iBRLIAR abdtifaFRbhOdi3GC R 200 cl ai m
10, wherein the 15 transferring conprises transferring data fromthe disk

medi um t o anot hgistdbskogr.i ve as the external device via an interface unit
for connecting with the external device based on a predeterm ned interface
standard. 15. A nethde &deordipyd nigo dasaiimatd onf writske rdxX2@rec @odY,i SIimgheshen
the data read fromthe disk nmediumis to be transferred in accordance with
t he copyi ng opep&hieonheodnanas, shoamsfiar FilGg &,copoand eedptnstfr tdei ng t he
witing of the data on a disk nmediumincluded in the copying destination
di sk drive. transmit request from the copying source drive 100,
10 the interface unit 20 sends back a response to the
transmit request (step S11, S$12).
When, after the performing of an initial
operation at a power ON time, the copying destination
disk drive 200 receives a normal read/write command,
15 not a transfer request, from the host system 300,
it performs a normal read/write operation.
The interface unit 20 receives a write command
from the copying source drive 100 and then receives
subsequently transferred data. The copying
20 destination drive 200 performs a write operation for
writing data on a disk medium 21 (YES in step S13,
step S14, step S15). When all the data transferred
from the copying source drive 100 is recorded on the
disk medium 21, the copying operation is finished
25 (YES in step S16).
According to the disk drive 100 of the present

embodiment, if only the switch 12 is operated to
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3010%& 15- =v+i Embodi1R&ht, (Im&gd 1050& taken' E&O&b&l@itEl camera for
%WO0%E& ()- $!'10%& ()-Y 3"10%& ()-F f Z10%& ()-+_=si K-F 810%& ()-L6
10%¢& ()-3 4Y10%h8téhred is reserved with the use of the copying

source drive 100. By separating the copying source
drive 100 from the digital camera (one kind of host
system 300) and independently connecting it to another
20 copying destination drive 200 it is possible to copy
the reserved image data to the copying destination
drive 200.
(Practical Form of Host Interface)
As set out above, the drive 100 of the present
25 embodiment is connected to the copying destination
drive 200, for example, by the cable 13 based on the

serial ATA Interface Standard and performs data
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transfer. With reference to FIGS. 7A, 7B and 8,
an explanation will be made in more detail below about
the method for transferring data from drive to drive
based on the serial ATA Interface Standard.
5 As shown in FIG. 6, the respective drives 100 and
200 are connected together by means of the cable 13
based on the serial ATA Interface Standard. In the
copying source drive 100, the host interface 90
prepares a write command (containing an address and
10 transfer sector number) in a form based on the serial
ATA Interface Standard in accordance with the flag
information corresponding to a copy command by the
operation of the switch 12 and transfers it to the
copying destination drive 200.
15 The copying destination drive 200 receives
the write command and subsequent data through the
interface unit 20 based on the serial ATA Interface
Standard and writes (copies) these on the disk
medium 21.
20 In the serial ATA Interface Standard, as in the
case of the host system 300, the disk drive 100 (or
200) on the device side can issue a request (transmit
request) for a start of data transfer. 1In the serial
ATA Interface Standard, as shown in FIG. 6, respective
25 standards of a signal interface connector connected

by the cable 13 and power supply connector for the

connection of the power supply cable are set.
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11 10%& () - | practical form of a transmit sequence when data

transfer is effected under the serial ATA Interface

Standard. FIG. 8 is a view showing an array of

5 register groups called the FIS (Frame Information
Structures) under this Standard. The host interface
90 of the present drive 100 transfers a write command
and recorded data to the copying destination drive 200
with the use of the FIS register groups.

10 FIG. 7A shows a sequence of the copying source
drive 100 and FIG. 7B shows a sequence of the copying
destination drive 200. Here, the transmit sequence
under the Standard is a Primitive level sequence.
“*Primitive” denotes a minimal unit to be transferred

15 and is comprised of data bit number of the Dword,
noting that the Dword means 32 bits.

As shown in FIG. 7A, the data source drive 100
transmit X RDY Primitive as a transmit request.
As shown in FIG. 7B, the copying destination drive

20 200 sends back R RDY Primitive as a response.

Upon receipt of the response (R _RDY Primitive), the
copying source drive 100 transmits a Frame (here,
Frame: a write command) corresponding to 5 Dwords
in the FIS register group. It is to be noted that
25 the transmit frame contains FIS contents with SOF

Primitive as a start and EOF Primitive as an end.

Here, the format of the write command as a



810%& ()-!"4 10%b& ()-}xaB~ @ f10%0& ()- @O%0& ()-!n ~ 10%00& ()-
1090% ()- MLOYOZ ()-1 109%0% ()-Cza?~ @'Y ' s10%00% ()- |

0z 10%08 () - $10%08' ()-1 @ 10%08 ()-!Z"10%008 ()- f10%0& ()-)~1 d aB~ @!|
81090% ()- 21 "10%0% ()-! 21 "10%& ()-1 110%0& ()-Y @ @O%O& ()-sL-

1098 () - d cl > x! 10%4008 ()-f ! 10%& ()-f10%0& ()-10%08& ()-L 100 100
100Y :S109%0% ()-c!!d""" Q2 > 1sn "10%& ()~ x.sn "10% O O% ()-x{ 10%% () -

| 109%&' ()-f! | 100& ()-f!10% & ()-f#S$g$. Y@BRAL] "PL1O% ()- 10 10

101,/ Y"109%& ()-:!",/Y"10%

Y 210w ()1 81 1652081 RPEDSFLE) SERRBHSRE Oy FRy) SROLSEE SEPYSREEL) | 10
10 . . . .

10! s/ nf 10% () - !SQPW\]_éé}&'FIE)G-'S(%'(" 13%?( 1561 ?tya‘?@fﬁ‘ty&'r(a)“-séﬁ@?/ FesEingErB i 00m
10% ()'@plow&'QEHEeS%O%%r(Ekgmp&g%@s(%é% §§0%§1(Lbﬁ register and Cyl

High register for setting a cylinder address on the

5 disk medium 1. Further, the sector transfer number is
set to a Sector Number register for setting a data
selector number. The method for setting these
register groups is applied under the serial ATA
Standard.

10 Then, the copying source drive 100 transmits
the recorded data subsequent to the write command at
a frame corresponding to 5 Dwords. Stated in more
detail, the copying source drive 100 transmits
recorded data at a sector unit, noting that, here,

15 a data amount corresponding to one sector corresponds
to 128 Dwords. Thus, the copying source drive 100
performs data transfer at 128-times transmit sequence
in the case of transmitting the recorded data of 512
bytes corresponding to one sector.

20 (Another embodiment)

FIG. 9 is a block diagram showing another
embodiment.

The present variant shows a structure for
realizing a copying operation between those disk

25 drives connected to external interfaces 30A and 30B
(under the serial ATA Interface Standard) in a host

system 300 such as a PC.
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as the copying destination drive, use is made of the
CD-RAM 500. The CD-RAM drive 500 is one kind of
5 rewritable optical disk drive with a rewritable
optical disk (compact disk) used as a recording
medium.
The host system 300 has a PCI bus 31 as an

internal bus 31 and, through the bus 31, a bridge

10 32 is connected to the external interfaces 30A, 30B.
To the bridge 32, a CPU 33, main memory 34, etc., in
the host system 300 are connected.

The copying source drive 100 and copying

destination drive 500 are connected to the external

15 interfaces 30A and 30B, as set out above, respectively
through cables 13A and 13B. It is to be noted that
an internal power supply unit 35 in the host system
300 supplies power to the copying source drive 100 and
copying destination drive 500.

20 In this structure, simple by the operation of
a switch 12 in the copying source drive 100, all data
recorded in a disk medium of the copying source drive
100 can be transferred to the copying destination
drive 500 and copied to the drive 500. Even in

25 the present embodiment, the copying operation is
basically the same as that in the above embodiment but

a write command and data from the copying source drive
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bus 31 and external interface 30B.

In the copying destination drive 500, the

5 recorded data thus transferred is recorded onto
a rewritable optical disk (recording medium) in
accordance with the write command based on the serial
ATA Interface Standard. Here, in the copying
destination drive 500, a memory capacity of the

10 optical disk (memory medium) is equal to, and greater
than, that of the copying source drive 100.

It is needless to say that this embodiment can be
applied to the case where the CD-RAM drive 500 serves
as a copying source drive and the HDD 100 serves as

15 a copyling destination drive.

According to the present embodiment and another
embodiment, it is possible to readily realize a
copying operation from disk drive to disk drive.

That is, when a copying operation is instructed

20 through a switch means for example in the present disk
drive, a communication link is established to the
copying destination disk drive to allow recorded data
to be transferred as a copying target. As in the case
of a normal write operation, the copying destination

25 disk drive allows the recorded data which is
transferred from the present drive (copying source

disk drive) to be written onto the corresponding disk
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function through a transfer of the recorded data from
disk drive to disk drive.

Additional advantages and modifications will
5 readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the

10 spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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a head configured to read recorded data from
a disk medium;

5 a read channel configured to reproduce data from
a read signal which is output from the head,

a command unit configured to instruct a copying
operation for allowing the data which is reproduced
by the read channel to be transferred to an external

10 device;

an interface unit configured to effect a data
transfer relative to the external device; and

a control unit configured to, in accordance with
a copying operation instructed by the command unit,

15 perform the copying operation while allowing the
reproduced data to be transferred to the external
device through the interface unit.

2. A disk drive according to claim 1, wherein
the command unit includes a register configured to

20 hold copying operation instructing information.

3. A disk drive according to claim 1, wherein
the command unit includes a register configured to
hold copying operation instructing information and
an input device configured to input the information.

25 4., A disk drive according to claim 1, wherein
the control unit performs a normal read operation for

reading data from the disk medium or a normal write
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operation for writing data onto the disk medium and,
when the copying operation is instructed by the
command unit, performs the copying operation in
preference to the normal read operation or write

5 operation.

5. A disk drive according to claim 1, wherein
the command unit includes a register configured to
hold the copying operation instructing information
and, by referring to the register at a predetermined

10 timing, the control unit performs the copying
operation in accordance with the information set by
the register.

6. A disk drive according to claim 1, wherein,
when the copying operation is performed, the control

15 unit issues a command for allowing the reproduced data
to be written into a recording medium in the external
device and transfers the reproduced data to the
external device through the interface unit.

7. A disk drive according to claim 1, wherein,

20 before performing the copying operation, the control
unit makes a data transmit request for the external
device via the interface unit and performs the copying
operation upon receipt of a response to the transmit
request which comes form the external device.

25 8. A disk drive according to claim 1, wherein
the interface unit includes a register configured to

hold the copying operation instructing information and
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the register holds the information input from an input
unit in the command unit and is accessed from the
control unit.

9. A disk drive according to claim 1, wherein,

5 in a copying source disk drive connected to an
exXternal interface unit of a host system and connected
via on internal interface signal line of the host
system to a copying destination disk drive, the
interface unit is connected to the external interface

10 unit in accordance with a copying operation by the
control unit to transmit the reproduced data to the
copying destination drive.

10. A method of transferring data read from
a disk medium to an external device in a disk drive,
15 the method comprising:
receiving a copying operation command;
conducting a communication with the external
device as a copying destination device in accordance
with the copying operation command; and

20 transferring data which is read out from the disk
medium to the external device when a communication
link is established to the external device.

11. A method according to claim 10, wherein
the disk drive has an input unit configured to input

25 the copying operation instructing information and

a register configured to hold that information,

further comprising when the information is set to the
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conducting comprises making a transmit request for
the external device, and which further comprises
5 establishing the communication link to the external
device in accordance with a response from the external
device.
13. A method according to claim 10, further
comprising transmitting a command for instructing the
10 writing of the data to a recording medium in the
external device, when the read-out data is transferred
to the external device connected as a copying
destination.
14. A method according to claim 10, wherein the
15 transferring comprises transferring data from the disk
medium to another disk drive as the external device
via an interface unit for connecting with the external
device based on a predetermined interface standard.
15. A method according to claim 14, further
20 comprising, when the data read from the disk medium is
to be transferred in accordance with the copying
operation command, transferring a command for
instructing the writing of the data on a disk medium

included in the copying destination disk drive.



