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CONNECTOR BACKGROUND OF THE | NVENT ONMAR esent

invention relates to a storage device 5wiha |V
parall el interface connector, and nore particularly “159150%

to a storage device conpatible with both parallel and

serial interfaces. Standards forjserial AT Attachnent

(ATA) interfaces have recently been drawn up. Likﬁmwmmmnmmmww
conven- 10 tional ATA interfaces (i.e., parallel A

interfaces), serial AfArTiateEfages 1REENFIEOH bet ween *GOn0o1*
host systens and peri pheral devices represented by

such STQRAGR DENICEESIPS PRRALUESKINTEREACE CONNECTOR
Conventional storage devices are suitable only for

one ki nd of ATA 15 BAGQKSGRQUND ORIMHEBrIiNpENTi@t or

serial. Therefore, sone storage devices may not be

connect abl ¢ oPE@FEAE ninviestiepsrehstest kbi by skbdege device

No. 3093782 discioses,a techni que (hereinafter

ref erFed® td RAFatie! pthberirce ycernactar, 2andomgre

syst in face connector) for connecting a storage

devi ggegrgﬂoléaui%@fys@%t%n?t g%r‘?%\’l%?tCOIEHQBIL]@éeanh both

Stor s M £ Do PR ETc 10, 2Ny host

Standards for serial AT Attachment (ATA)

interfaces have recently been drawn up. Like conven-
tional ATA interfaces (i.e., parallel ATA interfaces),
serial ATA interfaces afe used between host systems
and peripheral devices represented by such storage
devices as hard disk drives. Conventional storage
devices are suitable only for one kind of ATA |
interface - either parallel or serial. Therefore,
some storage devices may not be connectable to certain
host systems.

Utility Model No. 3093782ldiscioses a technique
(hereinafter referred to as "the prior art") related
to a system (interface connector) for cdnnecting
a storage device to a host system. The prior art
enables any storage device to be connected to any host
system, regardless of whether the device is designed
for a parallel ATA interface (parallel interface) or
a serial ATA interface (serial interface). In this
case, however, the host system must be compatible with

both parallel and serial ATA interfaces. In other
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system regardl ess of whether the device is designed
for a parallel ATA interface (parallel interface) or

25 a serial ATA interface (serial interface). In this
case, however, the host system nust be conpatible with
both parallel and serial ATA interfaces. In other 2

wor ds, storage devices suitable only for parallel ATA
i nterfaces cannot be connected to host systens

suitable only for serial ATA interfaces. Simlarly,
storage devices suitable only for serial ATA 5

| nt enoaciss GaRIelgdIGAMMES At {0 NOSEn BYSESFBparallel
suitable only for parallel ATA interfaces. Bd?EF
SUMVARE @ t BHE alENEINEN { b (e iedesd Wed h@8t systems
embodi ment of the invention, there is provided a

st or 848 tadliec ondiyt forl Genr jpal ATR| intd efdece. copnetl Hrly,
connectable to a host systemsuitable for a paralle

i nt efteE@IeTREVigesl Iselitiahle fortky chrmesenial maTAdes
first, in% connected to a parallel interface bus, and
second " SHitAS SFhiCER TR e BfotcURAF 184 the gl $estems

i nt 5T |l el interf . b ' ted

to asSAFaRiE ohly, Bt esta LRE b R iRt arht: and
tputti ' ' I

cutputiing o par didsle LOEEcoR! SRy REFhg! o7

| nt erf ace rbusand IRl Al 9811 Ay BRI O, CHECHRL. The

node 20 designation device designates one of a Séria

inteiheeatiods aRdrd R YRl iddH & fACS Ipdeyed NEe with

a parallel interface connector connectable to a

host system suitable for a parallel interface.

The parallel interface connector includes first pins
connected to a parallel interface bus, and second
pins which are not used by the parallel interface.
The parallel interface bus is connected to a parallel
interface circuit for inputting and outputting

a parallel interface signal. The storage device
comprises a mode designation device, serial interface
bus and parallel/serial bridge circuit. The mode
designation device designates one of a serial
interface mode and a parailel intérface mode, the
serial interface mode enabling the storage device to
operate in accordance with a serial interface, the
parallel interface mode enabling the storage device to
operate in accordance with the parallel interface.
The serial interface bus is used to transfer a serial

interface signal, and connected to several pins
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serial interface node enabling the storage device to
operate in accordance with a serial interface, the
parall el interface node enabling the storage device to
25 operate in accordance with the parallel interface.
The serial interface bus is used to transfer a serial
interface signal, and connected to several pins 3
included in the second pins of tshe parallel interface
connector. The parallel/serial bridge circuit is
connected to the parallel interface bus and the seria

i nt erifrR0@idYes . inThen DT A E T S LM Tod S VHAMF% ltfg?tserface

convert, into a serial interface signha a par
i nt erdcarectignal THeansf{ (10 fdr fd1e PARd Bircuit is
interface bus, and to output the serial interface
si gnalonneatiesl duy itdle ipgmaflackr fntser e paudldmd /the serial
serial bridge circuit is also configured to convert,
10 i AdeF fFepealud . i rfthey flacledes griatquist siey iadnfigured to
interface signal transferred via the serial interface
bus, CORY S o R & HeePelal indle faw fsignasl gramlparallel
t he .p%ral el interface bus, The parallel/serial
bri dg& =& S YpdrraitL st ache iserthg naradieke

| EF . DESCRI PTI ON OF THE SEVERAL VI EWs OF THE

g.lé\’z\?\llﬂé%r ﬁ’lecea. Sty i oor%,ﬁ‘-ﬂ-'g§ &iediay dnterface
! ncorsggrn%tlec!:o Itrf’lﬁa:’%s i Stf&t%rgfaa?cr%ﬁ:{és .8; ']{mhe: parallel/

speci fi"cation, rate e o
oS, SR d I S e,
embodinwentss piirkan dleliGWerface signal, a serial interface
signal transferred via the serial interface bus,
and to output the parallel interface signal to the
parallel interface bus. The parallel/serial bridge
circuit is operable in the serial interface mode.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together
with the general description given above and the
detailed description of the embodiments given below,
serve to explain the principles of the invention.

FIG. 1 is a block diagram illustrating the
configuration of a hard disk drive (HDD), according to
an embodiment of the invention, in relation to the
interface between the hard disk drive and a host

system;

FIG. 2 is a view illustrating the relationship
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serve to explain the principles of the invention.

FIG 1 is a block diagramillustrating the
configuration of a hard disk drive (HDD), according to
an enbodi ment of the invention, in relation to the 25
i nterface between the hard disk drive and a host
system FILG 2 is a viewillustrating the relationship
bet ween each pin of the parallelg ATA connector 13
appearing in FIG 1 and a signal assigned to each pin;
FIG 3 is aviewillustrating the relationship

bet waast s @i dh bk her Serd %a&Tﬁ&P%ﬁQt@én@écﬁo%i 13

appearing in FIG 1 and a signal assigned to eac

FI G gbpeaming eiv i F1CIStT adnd G teyi £l add QP to each pin;
bet ween each pin of the power conhector 22" appearing

in FIG 1 BHE. a3signal vasei ghkdst cathed Phe; r&L&1i6nkBip

a viewillustrating a relationship 10 exanpl e between

each JftVesn t¢aclhpin |ef R sonectATA dneaicdr p2 h

of the serial ATA connector 21 and a signal assigned

to e&APFHRIME ¥hFLerihlandra siomektagsned|® ¢k pin;
a vieM/iIQ#P rq&in a relatjonshi p 15 exanpl e between
each pin he hﬁ?a?l%ﬂeVﬂWQ¥%ﬁﬁ%ﬁﬁ%ﬂg ghe patatppaship

of t connect or and a signal assigned to
eachrﬂ%tﬁ%\ﬁ{ tehaecr}]pﬁaer} %%n STRAVSD CHERgCERy g%\ IWRHRring
i1l usty atidg taild. el.ationship in connection

bet ween t he sleﬁrgcf %14& elcoaLSnsel rloerc{]%lo, Gk P

connector @i, OMEI$I P MM Hating a relationship

example betwéen each pin of the parallel ATA connector
13, each pin of the serial ATA connector 21 and

a signal assigned to each pin of the serial ATA
connector 21;

FIG. 6 is a view illustrating a relationship
example between each pin of the parallel ATA connector
13, each pin of the power connector 22 and a signal
assigned to each pin of the power connector 22;

FIG. 7 is a view illustrating in detail the
relationship in connection between the serial ATA
connector 21, power connector 22, conversion connector
17 appearing in FIG. 1, and parallel ATA connector 13;

FIG. 8 is a view similar to FIG. 7 and useful in
explaining a first modification of the embodiment; and

FIG. 9 is a view similar to FIG. 7 and useful in
explaining a second modification of the embodiment.

DETAILED DESCRIPTION OF THE INVENTION

An embodiment, in which a storage device
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17 appearing in FIG 1, and parallel ATA connector 13;
FIG 8 is aviewsimlar to FIG 7 and useful in

expl aining a first nodification of the enbodi nent; and
FIG 9is aviewsimlar to FIG 7 and useful in 25
expl ai ning a second nodification of the enbodi nent.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON An enbodi nent,
in which a storage device accordgng-to the invention
is applied to a hard disk drive, will be described in
detail with reference to the acconpanying draw ngs.

FIG actsrdihboek €hagiatenthbustktabpBdibthBeto a hard disk
configuration of a hard disk drive 5 FHDD) 10,

accordriyet owahlebboderentibetl thedenwent wdth rieference to
relation to the interface of a host system 20. In FIG

1, itthe assompanyhag thewhogs.sy&I6m 20isi & blicckbldd agram
only for a serial ATA interface (SATA interface).

Accor Ut hEFyrathegnbse s9sféanzetionprifsesha@dadiek alrive
ATA inES@La§8 21 and gomer connector 22. It is also .
assume atY1 nBCERFAANIARRA aBnABEPEimMERt afdtpewdnvention,

ootk BER AR BBl Sonell el
1 d: t 2 be, 15

Conneshorsal, FidsoretaGBIRES! 6a?L IR RIS Fyaspmoa0

cobl s grspouetocable, soprgettie hos, T0Lp; L Topon

oo T MR PR RRDROBES) O Gppesees
conneztoeridl aRTA interface 21 and power connector 22.
It is also assumed that the serial ATA connector 21
and power connector 22 are secured to the printed
circuit board of the host system 20. However, the
serial ATA connector 21 and power connector 22 may be
connectors to be connected to a serial ATA interface
cable and power cable connected to the main unit of
the host system 20.
The HDD 10 is of, for example, a 2.5-inch fype.
The HDD 10 comprises a parallel ATA interface IC 11,
parallel ATA bus 12, parallel ATA cohnector 13 and’
parallel/serial bridge IC 14. The HDD 10 further
comprises a serial ATA bus 15, power line 16,
conversion connector 17, jumper switch 18 and
mode-setting circuit 19.
The parallel ATA interface IC 11 is an interface

circuit formed of a single chip. The parallel ATA

interface IC 11 communicates with the host system 20
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parall el /serial bridge IC 14. The HDD 10 further
conprises a serial ATA bus 15, power |ine 16,
conversion connector 17, junper switch 18 And
node-setting circuit 19. 25 The parallel ATA interface
IC11 is an interface circuit formed of a single
chip. The parallel ATA interface IC 11 comuni cates
with the host system 20 6 i n-acgordance with the
protocol for PATA interfaces if the host system 20 is
designed for parallel ATA interfaces (PARA

i nt edhacesh.rdamldek & ittihe t%%s%rféico’ao@ fbr rEkA\’!%V%.rntél?f.eaces

parallel ATA interface IC 1 5 operabl e even

t he Rdstheydben 2¢sitemded gredidsdigneserfiod pAlillel ATA
interfaces (SATA interfaces) as in the case of FIG
1. Thatgxfalesl (RRRA rin¢erdacest,]1linild ket dheeciaxk taf
t he gins first pins) of the parallel ATA connector
13 vE&Gthé -pafgmWedieraATAhguPar2l1e) PHA pgarta@idfEceATX 11 is
connect or #g is formed of a 2.5-inch HDD connector in
the SREEGPHENEVERat fekProloSta SYSEeMm@Y HEDdepigned for
Furt , _thi,s,connector is 50-,pi.n connector having
50 cORRABLOR TR RS LAREARGE] (ST AR S AF S ete Srhgde case
(25 pieng+p=n each. sta .. 115 Fl 2 _sho th .
rel atelfoﬁéﬁi'p%bet V\Iéeen%?é:@ﬁ&gfl {\ﬁ@ r}inﬁgr\%fa[ e%& ms i h
pi n pUAR 434l w | first t th pins)_-an
a signalgg§§§gﬁgd%FﬁngP8.(?%rEchhfés Oéitﬁﬁﬂ%ﬂﬁﬂé é& ATA
10 _SesBngbéBal 10aigs kA calkel tiahrhng, Y qRals are

ve logic.

used in the form of negat
The parallel ATA connector 13 is formed of a
2.5~-inch HDD connector in the embodiment that employs
a 2.5-inch HDD 10. Further, this connector is a
50-pin connector having 50 connector pins arranged
in upper and lower stages (25 pins in each stage).
FIG. 2 shows the relationship between each of the pins
(the pins with pin numbers 1 - 43, i.e., the first to
43th pins) and a signal assigned thereto. In FIG. 2,
"-" attached to some signal names indicates that
the signals are used in the form of negative logic.
The parallel ATA bus 12 includes signal'lines used to
transfer signals (parallel ATA interface signéls),
except for power signals, which are included in the
signals assigned to the pins of the parallel ATA
connector 13. Assuming that the host system is
suitable for parallel ATA interfaces, to connect the

HDD 10 to the host system 20, it is sufficient if the

parallel ATA connector 13 of the HDD 10 is connected
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20 The parallel ATA bus 12 includes signal |ines used
to .transfer signals (parallel ATA interface signals),
except for power signals, which are included in the
signals assigned to the pins of the parallel ATA
connector 13. Assuming that the host systemis 25
suitable for parallel ATA interfaces, to connect the
HDD 10 to the host system 20- ity is sufficient if the
paral | el ATA connector 13 of the HDD 10 is connected
to the parallel ATA connector (not shown) of the host

syst em 2bhe Baeaaral ey seidfdcdyi dgeod Csﬂéwﬁg of ,the host
operable only if the host system 20 I1s suitable for

par alslyslteaTR05 i nterfaces. The parallel/serial bridge

IC 14 is connected to the parallel ATA interface IC

11 via tHheparatdldle ABehikmsl 12ridge TOnDécisdoperable only
several of the particular pins (second pins) of the

par alffeltheahrsdomysttesr 218 18 ssuitmisks | fbr ATArdLse15ATA

The 10 particular pins (second pins) are.extra pins

for tRECTSACSSI-el TREARAR oS erial bridye af@ hébtis

used b t he parallel ATA.interface. Specificall in
the © ggFﬁghﬁP the §@Fﬁ%ﬂﬁ¥ﬂA?ﬁrkP%ﬁ%f%%@e%cp¥¥sVla

i ncl d..i hgRt ARiLN wi.th pin, nunbers of 2, 19, 22

15 23?{%28?%8,1%201*?%%2?(3‘) 1g;siad}?e00%§‘%$3%%dt?eiﬁ>?eral

pi nsofi Bhkhgpansal;h el A d nt ce. :The

above-nenti %r?edl gel\%gr ?I-%pﬁ E(SS%T%%}CS elo'bsl)n ?%ethe parallel

par t ACAl abnpieds oM hl3 ke » ‘%@1%0@4}%%1' AL plls 0fEal lrne
The parallel/serial bridge IC 14 has a
particular pins (second pins) are extra pins for the
parallel ATA interface, i.e., they are not used by
the parallel ATA interface. Specifically, in the
embodiment, the particular pins are seven pins
included in eight pins (with pin numbers of 2, 19, 22,
24, 26, 30, 40 and 43) assigned as ground (GND) pins
in the parallel ATA interface. The above-mentioned
several pins included in the particular pins will be
described later in detail.
The parallel/serial bridge IC 14 has a
parallel-to-serial conversion function for converting
a signal from the parallel ATA bus 12 (parallel ATA
interface signal) into a signal for the serial ATA bus
15 (serial ATA interface signal). The parallel/serial
bridge IC 14 also has a serial-to-parallel conversion
function for converting a signal from the serial

ATA bus 15 into a signal for the parallel ATA bus 12.

A single-chip IC may be used instead of the
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20 parallel-to-serial conversion function for

converting a signal fromthe parallel ATA bus 12

(parallel ATA interface signal) into a signal for the
serial ATA bus 15 (serial ATA interface signal). The
paral l el /serial Dbridge I1C 14 also has a
serial-to-parallel conversion 25 function for
converting a signal fromthe serg al_ ATA bus 15 into a
signal for the parallel ATA bus 12. A single-chip IC
may be used instead of the 8 parallel/serial bridge IC

14 aphpanall Ae ARA brigyd age | %A?hé%m 1 CAFE:

however, it is necessary to enabl uncit1on of

the paraldfelde sEyiml, bridaeni& 050 RoLEFLLd 1t is
i ndependent of the 5 function of the parallel ATA

i nt emfeaes sy Tie exerbled ATA Huscbon Nef Uges sagBlel /
lines (not shown) for signal transfer assigned to the

si gn&ergiads brifdae 18§ drmlbei sl é ot ¢ dhei redidgosh deemt )oHf the
the serial, ATA connector 21. Mre specifically, the
seri &UPREABUSL L1 DS Raka Lidsls Alhainteffaégnit. | i nes
for transferring , a pair of received serial ATA
i nterface Syl Ahdye  lanthel pdes sigralnhines (not
ATA SHEUP o e P ik o 2s AU Fhenes Agnal pins
o TEPEI RS, 45 4P SRAlen el AR M e
s OB OIS QA 05 AL R0 AR e
as i 05t hecludes a pair of signal lines for transferring
a pair of received serial ATA interface signals R+
and R-, and a pair of signal lines for transferring
a pair of transmission serial ATA interface signals
T+ and T-. The power line 16 includes, for exaﬁple,
two +5V-lines and a single ground (GND) line.
The conversion connector 17 is used to connect
the HDD 10 to the host system 20 when the host system
20 is suitable for serial ATA interfaces as in the
case of FIG. 1. The conversion connector 17 has a
connector section 171 that can be connected to the
parallel ATA connectof 13, and connector sections 172
and 173 that can be connected to the serial ATA
connector 21 and power connector 22 of a host system
(host system 20 in the embodiment) suitable for serial
ATA interfaces. 1In the exémple of FIG. 1 in which the

host system 20 is suitable for serial ATA interfaces,

the parallel ATA connector 13 is connected to the
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case of FIG 1. The conversion connector 17 has a 20
connector section 171 that can be connected to the
paral | el ATA connector 13, and connector sections 172
and 173 that can be connected to the serial ATA
connector 21 and power connector 22 of a host system
(host system 20 in the enbodinent) suitable for seria
25 ATA interfaces. In the example of FIG 1 in which
the host system 20 is suitable for serial ATA
interfaces, the parallel ATA connector 13 is

connexirackd ot h€e ONGRCI P §ECEHANcdKtePEibACconnector 17.
conver si on connector 17. Furt her, the connector

sect iKur thieer of thdecommeet 5+ 08ecEOBAELT 2T 0 7thE conversion
connected to the serial ATA connector 21 of the host

syst ammEcon 1 heisoromoécbadseotthae séridB ATAt bennector
connector 17 is connected to the power connector 22 of

the Hdstohydtemeat Tnetemnper smiitthelgonsegsiédnaseation
node itc (node designation device) for designating

t he @Eger%{ it iRRNeFt e Rel HDbs 10onTRetegetat LA Roder

of 1%x}he HDD k%%inﬁl des a serial ATA.interface node
and RIS Phi et dReshodi¥steRellerial ATA

[ f les.th .10 f ' .

dovice S TRot AH5F SRHPER NFaiPnbERrafBse GARPosPhES
I i 0

Fint (e, SO LA P P18 Chep it Pand k8

I Nt erdpaGes: 1 o @nod r i € h j '
termnal s féi aﬁﬁm%ggf tE%Qﬁ§Q %§b|?§%@f§§%¥?ﬁ£°ﬁoﬂ%?e of

l'i ne the tHDO M) tRidNutdds 48derihe ACAM RELr£82ei fode and
connected to the node
parallel ATA interface mode. The serial ATA interface
mode enables the HDD 10 to function as a device
suitable for serial ATA interfaces, while thé parallel
ATA interface mode enables the HDD 10 to function as
a device suitable for parallel ATA interfaces. The
jumper switch 18 haé a palr of terminals 181 and 182.
+5V is applied from the power line 16 to the terminal
181. The terminal 182 is connected to the mode-
setting circuit 19.

In accordance with the state (mode designation
state) of the jumper switch 18, the mode-setting
circuit 19 outputs mode signal 190 of the high or low
level for setting the HDD 10 in the serial or parallel
ATA interface mode. The mode-setting circuit 19
outputs mode signal 190 of the high level while +5V is
applied thereto via the jumper switch 18 having the

terminals 181 and 182 short-circuited by a jumper
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setting circuit 19. 20 In accordance with the state
(node designation state) of the junper switch 18; the
node-setting circuit 19 outputs node signal 190 of
the high or low |evel for setting the HDD 10 in the
serial or parallel ATA interface node. The
node-setting circuit 19 25 outputs node signal 190 of
the high level while +5V is _apphied thereto via the
junmper switch 18 having the termnals 181 and 182
short-circuited by a junper 10 |ine 183. On the other

hand,1iMmen 88V | onnohe a9Pht8dnahBer §LONWLEDR §Renot applied
term nals 181 and 182 di sconnected, the node-setting

ci r cuilte A9t oub pulh sthdee singnal s 1901 ehdt he2l awskevakcted,
Mode signal 190 is supplied to 5 the enable term na

EN ofthéienedeaseetingrcatcbitdh? outplds mb& 8ighans190
the rel ationshi p between each pin of the serial ATA
connedt orh@1landlavel gnalodessyaealt b90ehshspppliad to
shown i n Flg 3, received serial ATA 10 interface .

si gnai® Fenafle e gpenaksiynefl the ppasahieh/saaimeér bradge
and crlqg,pectively. Further, transm ssion serial ATA
interface signals T+ and T- are assigned to pins with

nanoe thatt e 3 eRiORE o Ehe bhdiak lepetin hrtiedh gagh pin of

nanmes that are recoghiz ;

b RS ks DS RSLE 20 ERIOH 8504 T snsneg o

the pddsh Wi, nubesisown 8 Big! e§PEELLYBlYa 88F1a1 ATA
interface signals R+ and R- are assigned to pins with
numbers 2 and 3, respectively. Further, transmission
serial ATA interface signals T+ and T- are assigned to
pins with numbers 5 and 6, respectively. In FIG. 3,
signal names that are recognized by the HDD 10 aré
used. As apparent, the host system 20 recognizes that
serial ATA interface signals T+ and T- are assigned to
the pins with numbers 2 and 3, respectively, and
received serial ATA interface signals R+ and R-
are assigned to the pins with numbers 5 and 6,
respectively. As mentioned above, the embodiment
uses the signal names recogniied by the HDD 10.

FIG. 4 shows the relationship between each pin of
the power connector 22 and a signal assigned to each
pin. As shown in FIG. 4, the specifications of power
connectors for serial ATA interfaces define three
power supplies of +3.3V, +5V and +12V. However, in

the embodiment in which -the HDD 10 is of a 2.5-inch



received serial ATA interface signals R+ and R are
assigned to the pins with nunbers 5 and 6, 20
respectively. As nentioned above, the enbodi nent uses
t he signal nanes recogni zed by the HDD 10. FIG 4
shows the relationship between each pin of the power
connector 22 and a signhal assigned to each pin. As
shown in FIG 4, the specificatiygns_of power 25
connectors for serial ATA interfaces define three
power supplies of +3.3V, +5V and +12V. However, in
the eoppd] menlyi BhuhpehetheupbDy 1851 $50f 18 drP1kineh .-
11 type, only the power supply of +5V is utilized.

FIG 5 sho#®&Ga bekabivenahirplexaspkaipetwanpleashtwidh each

~of the parallel ATA connector 13 connected to the
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connekeinrofetheopatillel ADR conuecsbonigossaateteli’to the

5 each pin of the serial ATA connector 21 connected to

t he cepneeEbprsaectvnanl1y¥?21lobft hbeconneetsiot7coandctar 17,

signal assigned_to each pin of the serial ATA

connetior 2it AE Ehewherhakl &TAsconpecheredbodpnearted to

a pintMéth ngnber 19 iE,the 2ral|e| ATA connector 13,

101 B TRANTEERT pPRCTHPN ST dRaP T CREBNEPSEECRF G 72) and

i's nmage e [ Sion connector 17, to0 correspon

to pinssgg?%fnﬁn%£¥§e§,gﬂ SRT" 7P R P%eténgﬁFlﬁ Ang

connegd eldorin€.: 4 e%$'r t, f t hcand_seyent h, pi,ns

for signal GROJEE (seg ' é¥§3}? Egéfhgf,lﬁi gemFFHgf%ment’

nunbes sp 22 @ﬂ@hZAuﬁBeihﬂP?ﬁa#h' NEEHO

i.e., ?%e 22nd and 24th pins o? g?%é%?ggﬂégﬁDﬁ?éégctor 13,
i.e., the 19%th pin for signal GROUND (see FIG. 2),
is made by the conversion connector 17 to correspond
to pins with numbers 1, 4 and 7 in the serial ATA
connector 21, i.e., the first, fourth and seventh pins
for signal GROUND (see FIG. 3). Further, pins with
numbers 22 and 24 in the parallel ATA connector 13,
i.e., the 220d and 24th pins for signal GROUND (see
FIG. 2), are made by the conversion connector 17 to
correspond to pins with numbers 2 and 3 in the serial
ATA connector 21, i.e., the second and third pins for
received serial ATA interface éignals R+ and R- (see
FIG. 3). Similarly, pins with numbers 26 and 30 in
the parallel ATA connector 13, i.e., the 26th and 30th
pins for signal GROUND (see FIG. 2), are made by the
conversion connector 17 to correspond to pins with
numbers 5 and 6 in the serial ATA connector 21, i.e.,

the fifth and sixth pins for transmission serial ATA

interface signals T+ and T- (see FIG. 3).
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FIG 2), are made by the conversion connector 17 to
correspond to pins with nunbers 2 and 3 in the seri al

ATA connector 21, i.e., the second and third pins for

20 received serial ATA interface signals R+ and R-

(see FIG 3). Simlarly, pins with nunbers 26 and 30
in the parallel ATA connector 13, i.e., the 26th and
30th pins for signal GROUND (see FLG 2), are nade by

the conversion connector 17 to correspond to:pins
with 25 nunbers 5 and 6 in the serial ATA connector

21, i.e., Thehedlidtivrand Sisddwpi s F06. t sapsni gsion
serial ATA interface signals T+ and T- (see FIG 3).

12 @he ex@matlicons Hinp ot wiords,GtHe | Soqpibia®ons between
exanpl e. In other words, the conbi nations between the

firstheo fdapénttle pievensh e sefi alheATFe comheRTdrcodector

and the 19th, 22n 24t h,, 26th _and 3Qth pins of 5 the
par a IlelanﬂTAh@oﬁ@gc 10218 ar2d Frbi26Ht yarghe3Qth pins of

Furtggrnore,,ahi first to seventh pins of the seria
ATA EORnBREGH1SL ATé SOPTECGke)s Iihdre ¢ HokFeapvmenes o

h 24t h, 26th d 30th pins, of th )
Lafa%ﬁ%?hﬁ%iggghnngoF%f%F Ini§$%§ﬂ4ﬂz§1§% $$e?m% qgrial

' (=Y t 13 i,ch t
sed” oher RS 70 Ao tataeayave Madtre e fihend

i nt etfaae.ﬁemm@iéh,a&@ﬂ@dwm,‘?%@t‘?ﬁ%‘}%‘j %&Sﬁ]gﬁé% St {0

seventh pins of the connector 21. _
rel apaoailep aranpbeneetweensgacht Iy RideOfcid: if the

paral |l el ATA connector 13 connected to the
pins of the parallel ATA connector 13, which are not
used when the HDD 10 is operated in the parallel ATA
interface mode, are made to correspond to the first to
seventh pins of the connector 21.

FIG. 6 shows a relationship example between each
pin of the parallel ATA connector 13 connected to the
connector section 171 of the conversion connector 17,
each pin of the power connector 22 connected to the
connector section 173 of the conversion connector 17,
and a signal assigned to each pin of the power
connector 22. As shown in FIG. 6, in the embodiment,
a pin with number 40 in the parallel ATA connector 13,
i.e., the 40th pin for signal GROUND (see FIG. 2), is
made by the conversion connector 17 to correspond to
pins with numbers 4, 5 and 6 in the power connector
22, i.e., the fourth, fifth and seventh pins for
signal GROUND (see FIG. 4). Further, a pin with

number 41 in the parallel ATA connector 13, i.e., the



connector section 171 of the conversion connector 17,
each pin of the power connector 22 connected to the
connector section 173 of the conversion connector 17,
and a signal assigned to each pin of the power 20
connector 22. As shown in FIG 6, in the enbodi nent,

a pin wth nunber 40 in the parallel ATA connector 13,
i.e., the 40th pin for signal. GRQUND (see FIG 2), is
made by the conversion connector 17 to correspond to
pins with nunbers 4, 5 and 6 in the power connector 25

22, 48t phe Eeurbhgnkif tBvandeseyent hopi ng S gr
si gnal GRé%ND (see F %i 4) . VFS??Eergﬁa an is &ade by the

nunbecortersidhecpanattek ATAte0BBReL8Hoh3 th & pibh@ith
13 - 41st pin for signal +5V (see FIG 2), is nmade by
t he @@mbersvonncbhaepb@erlaohﬁeeeb&eapond eQ,athleN seventh
with nunber 7 in the power connector 22, i.e., t he
severPhn BPR $dgn8lgndV +{6¥e(EE6.FHG. 4pinSilairlyy| v, pdn
p|n 5 with nunber 42 in the parallel ATA connector 13, :
i . e, "ithePudhET pfa §orthpgraraibvl( 888 Fpanegyrori§3, i.e.,
qconversi on, connector 17 to_correspond to

d
g?ng gﬁ?hi RnBE s BT anligBain+pHe (BBREFIEonRct 4F @Ede by
. e. d t | +5V
H & O GNER i SaihBkbeP 33 FR' eRed E%Parlrﬂew APARS with
f D
(see Frey 8.%“gnadienbﬁjﬁghg"c%ﬁvs?éf%h BnAdec or o7 the

{0 Cos1@sPONshd iR LhENeBUNRehA, 10,800 (12e) BIley) .

power connector 22 e te pi'ns

10 for sagnbh R¥WNRumber 43 in the parallel ATA connector 13,

15

20

25

i.e., the 43r¥d pin for signal GROUND (see FIG. 2), is
made by the conversion connector 17 to correspond to
pins with numbers 10 and 12 in the power connector 22,
i.e., the tenth and twelfth pins for signal GROUND
(see FIG. 4). Thus, concerning the power supply,
the parallel ATA connector 13 is commoﬁly used by
the parallel ATA interface and serial ATA interface.
FIG. 7 illustrates in detail the relationship'in
connection between the serial ATA connector 21, power
connector 22, conversion connector 17 and parallel'ATA
connector 13. In FIG. 7, the parailel ATA connector
13 of the HDD 10 is connected to the connector section
171 of the conversion connector 17. Further, the
connector section 172 of the conversion connector 17
is connected to the serial ATA connector 21 of the
host system 20, and the connector section 173 of the

conversion connector 17 is connected to the power
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15 (see FIG 4). Thus, concerning the power supply,
the parall el ATA connector 13 is commonly used by the
parall el ATA interface and serial ATA interface. FIG
7 illustrates in detail the relationship in

connecti on between the serial ATA connector 21, power
20 connector 22, conversion connector 17 and paralle
ATA connector 13. In FIG 7,_thf4paLaIIeI ATA
connector 13 of the HDD 10:is connected to the
connector section 171 of the conversion connector 17.

Fur t Rehnddi® r CONNEELQe SRSL %ygﬁ ot he conversion
d t

connector 17 25 i s connecte € serlal ATA

connect or 12l 1Hid hecat@steisy st Lo, p8Re &D@hcﬁuﬁﬂ@&wf 4
section 173 of the conversion connector S

connecided tio tthee Wﬂaﬂ%TE%&%@EOQZZPfaﬁ@%MCted
system 20. In this state, the ground pins with nunbers

1, 4toandhe7 gnouritk sier ival t ATAItwsm ers oin 2dh@rgarallel ATA
connected to the ground pin with nunber 19 in the

par aFranestR5 IchiecoritEhahwir dihadf iike ddnwoérsion
t he conversion connector 17. Further, the received

serl épnﬂ?ﬁitoirntlgrfacFemsql’wFal thesregetvedinirria b AR 3

rial ATA connect or 21 are connected to the
gr ouﬁ&teﬁsfﬁ§e\mstwm IOl Hh Wb s t%eafﬁjar%ﬂrrelthe

ConnESFar LI Tn eehhets L S Y%cﬁr?@ecwé”tdo“%e gtolfnd

S 3 S 4“@%}1%‘%%%? § AT et e
connector 13 by internal wires W2 and W3 of the
connector 17, respectively. Similarly, the
transmission serial ATA interface signal pins with

numbers 5 and 6 in the serial ATA connector 21 are

connected to the ground pins with numbers 26 and 30 in
the parallel ATA connector 13 by internal wires W4 and
W5 of the connector 17, respectively. In the HDD 10,
it is not always necessary to use all the eight ground
pins of the parallel ATA connector 13. In the HDD 10
of the embodiment, only the ground pin with number 19,
and the ground pins with numbers 40 and 43, described
later, are used as.ground pins. Accordingly, when the
HDD 10 is operated in the serial ATA interface mode,
even if the ground pins with numbers 22, 24, 26 and 30
in the parallel ATA connector 13 are assigned to

a signal other than signal GROUND, no problem will

occur.

The ground pins with numbers 4, 5 and 6 in the
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connected to the ground pins with nunbers 26 and 30 in
15 the parallel ATA connector 13 by internal wires W
and Wb of the connector 17, respectively. In the HDD
10, it is not always necessary to use all the eight
ground pins of the parallel ATA connector 13. In the
HDD 10 of the enbodi nent, only the ground pin with
nunber 19, 20 and the ground pirs with nunmbers 40 and
43, described |ater, are used as ground pins.
Accordingly, when the HDD 10 is operated in the

seri pbwAFAcbRhectace 270de R¥eRdted By GHOURE &MY wire
with nunmbers 22, 24, 26 and 30 in the parallel ATA

connéét of tBeacenaesisgoed domndztadrsilgnalo @hkegrdiam pin
signal GROUND, no problemw |l occur. The ground pins

w t hwhtibapgbgr 40aRd Ghienpelrell®l pawe conm@meEctiorl 322
are connected by an internal wire W of the
convEPEEBR e ofhEcOEPURE Pdnshe ighonwabeins 18 Bmdhdidbem the
40 O the Earallel ATA connector 13. Further, the ,
gr ouRGYBF nECRPERTRENKEr § TR0 CoRGEEECh byhan §nfekgal wire
connget are_connected by an internal wire W of , -
t he ﬁingérﬁﬁSnCSBXﬁgéﬂSP f?nﬁgcﬁﬁé gﬁoﬁﬁdtggwgqﬂqﬂ? pin
nunb 3] e, paral el ATA_cqQnne r 13. The +

pin gﬁ%ﬁ ﬂgﬁgég égiﬁ%t%gepgﬁgﬁiggﬁné&%oFoffqugr ﬁ%,

connegtedsiopt e, 15y Rhﬂlg‘@'r“% Rymaer ﬁ)éleerf %‘?\%Jc%for 22

paral l el ATA connector 13 by an inter W re _
the gonvenakeBedonpeeher +57. pShmyidh Yurmbe ;aglVirP't'PI%

mﬁ;h nunbers 8 and 9 in the power connector

parallel ATA connector 13 by an internal wire W8
of the conversion connector 17. Similarly, the +5V
pins with numbers 8 and 9 in the power connector 22
are connected to the +5V pin with number 42 in the
parallel ATA connector 13 by an internal wire W9 of
the conversion connector 17. That is, the 40th to
43¥d pins (third pins) of the parallel ATA connector
13 are éommonly used as power pins between the serial
ATA interface and parallel ATA interface.

In the HDD 10, the pins with numbers 19, 40 and
43 in the parallel ATA connector 13 are commonly |
connected to a ground line 161. The ground line 161
is included in the power liﬁe 16. Further, in the HDD
10, the pins with numbers 22, 24, 26 and 30 in the
parallel ATA conneﬁtor 13 are connected to the serial
ATA bus 15.

The operation of the above-described embodiment

will now be described. Assume here that the HDD 10 is
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are connected to the +5V pin with nunber 42 in the
paral |l el ATA connector 13 by an internal wire WO of 15
t he conversion connector 17. That is, the 40th to

43rd pins (third pins) of the parallel ATA connector
13 are commonly used as power pins between the seria
ATA interface and parallel ATA interface. In the HDD
10, the pins with nunbers 19, 4 and 20 43 in the
paral | el ATA connector 13 are commonly connected to a
ground line 161. The ground line 161 is included in

the powelecdtiedie t16.t Ul syistdme HMRatd s thei fivBe only
with nunmbers 22, 24, 26 and 30 in the parallel ATA

conn€otroset3 adr aTeorimeerdhdes .t harsedHiad cakfe AlthduUsser
15. The operation of the above-descri bed enbodi ment

wi | | coowelsd sdéder itleeuhi nadsuris themsl tigg dhet DD urfpe s

16 connected to the host system 20 that is suitable

onl ysWischsdgi By Ahg iJnm@efraddaie 1183 hirs aede; ttdneoperate
user connects the termnals 181 and 182 of the ju

swi t Ehe180Ry 10hd lfﬁ?ﬁerselrlﬁé Nﬁ\ iintarface d“%%ﬁef at ‘ Sthls
t he HDD 10 _.in the serial ATA erface node. this

ti me P et G T5tHe P N SRR i i PRy

d T | h Il.el ATA
Comnel SR S%s%%o'%%tfoctme” Shridt g3 Kk b RTA
171 %nhla%t%%mi%r FOR HCORRRE zx%f t%7’tﬂéqeéc§me&96$e§é&2§§on

10 the serial ATA connector 21 and power conne

g;d the BeSikhay HoRRed@ ild RRRIECTOSr, S8R ddithecting
the serial ATA connector 21 and power connector 22 of
the host system 20 to the connector sections 172 and
173 of the conversion connector 17, respectively.

In this state, power is supplied from the power
connector 22 of the host system 20 to the power line
16 in the HDD 10 via the connector section 173 of
the conversion connector 17 and the power pins with
numbers 40 to 43 in the parallel ATA connector 13.

As a result, power is supplied to the various circuits
of the HDD 10, such as the parallel ATA interface IC
11, parallel/serial bridge IC 14 and CPU (not shown).
When the terminals 181 and 182 of the jumper switch 18
are short-circuited, i.e., when the jumper switch 18
designates the serial ATA interface mode, power is
also supplied to the mode-setting circuit 19 via the
jumper switch 18. At this time, the mode-setting

circuit 19 outputs mode signal 190 of the high level

for setting the HDD 10 in the serial ATA interface
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173 of the conversion connector 17, respectively. In
this state, power is supplied fromthe power
connector 22 of the host system 20 to the power line
15 16 in the HDD 10 via the connector section 173 of
t he conversion connector 17 and the power pins with
nunbers 40 to 43 in the parallel ATA connector 13. As
a result, power is supplied to {fe various circuits
of the HDD 10, such as the parallel ATA interface IC
20 11, parallel/serial bridge IC 14 and CPU (not
showphdeVWhen the termnals 181 and 182 of the junper
switch 18 are short-circuited, i.e., when the junper

swi tch 18Modesisgraizas 19 Sedm dhfoded 86 ey NBLLzuit 19
power is also supplied to the node-setting circuit 19

vi a thesght] topéhesWRlch Ithe APU his 4 inein tdentroller

node-setting circuit 19 outputs node signal 190 of

t he BPghclatallliog sedah mpatierHRE Itthe rHRhel Ger i Gpon

ATA interface 17 node. Mde signal 190 fromthe

noded§EEFLAgcPEc e PYtHY whtmade thigrePU, 1 9heo Trthe

is a gg&n contraller for controlling each sectjon of
PB4

t he EVEHoA L OB it MAdRT LRI FAfiitrl fmdehe CPU

signal _190.of th hi.gh | evel fromthe node-settin
oi 1 COEEORBI2ERe TBR  Hhen SR 2% dhee Heh HERS 13PTSR L ATA

|0 tBReaeELEl mbde | MAIHAGE JIDAC.1 APUS, SLANG! IR0 LS the

also 'sent tot enab e o

par abhgbigekkdhnikahde® |6 thelba 18 /odes $1 99 dd0ic
of the high level is 1Input
14. While mode signal 190 of the high level is input
to the terminal EN, i.e., during the serial ATA
interface mode, the parallel/serial bridge IC 14 is
operable.
On the other hand, the parallel ATA interfdce IC
11 operates in the same manner as in the case where
the HDD 10 serves as an HDD suitable for parallel
ATA interfaces. Accordingly, in a transmission mode,
the parallel ATA interface IC 11 sends a parallel
ATA interface signal to the parallel ATA bus 12.
The signal is then transferred from the parallel
ATA bus 12 to the parallel/serial bridge IC 14.
The parallel/serial bridge IC 14, in turn, converts
the parallel ATA interface signal into a serial ATA
interface signal, and sends the serial ATA interface
signal to the serial ATA bus 15.

The serial ATA interface signal sent from the

parallel/serial bridge IC 14 to the serial ATA bus 15
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to the terminal EN, i.e., during the serial ATA
interface node, the parallel/serial bridge IC 14 is
operable. On the other hand, the parallel ATA
interface 1C 15 11 operates in the sane manner as in
the case where the HDD 10 serves as an HDD suitable
for parallel ATA interfaces. Accordingly, in a
transm ssion node, the parallehgATA interface IC 11
sends a parallel ATA interface S|gnal to the parallel
ATA bus 12. 20 The signal is then transferred fromthe

par alielsef A Husnd 24 %P?l@ﬁr %bﬁ%é?SEiﬁb brLdggel Seth

14. The paral l el /seria ridge In turn

conveitd 36t paial bel tléaﬂpwaﬂéﬁcgml gBRheknbe 83,
serial ATA interface signal, and sends the serial ATA

i nt erfrecese 2ba5i YA 1ﬁﬂefh§céeéi@haﬁ'ﬂ%bUﬁeﬁ5sef{Beto the
serial ATA interface signal sent fromthe

par alfidfylsaandl shxthigein€ 48 tbet berseli ATAATAnhastot521 of
- 18 is sent to the conversion connector 17 via the

26t h t%ch@ﬁﬁ hS s em o 0 t hea phihal feteTAL cohneet ¢ a8d W5 of
The serial ATA interface signal _is then sent to the
fiftHFH¥hFIER PP MsCORNERECS et al mstzohh@cb@ﬁtziygf-em 20

5 the host stem 20 v i nter W [ es and Wb
of tHe %s?%% %%ﬁh%ﬁf%?Alynt?ﬂ %Cetﬁégﬂﬁ t system

B receen et o, GT8 RCGLEE HSPE e

syst gB40 s%%‘@én%@eéé%spgpbéPigffﬁ‘fﬁ $h008k, L8 signal to
the HDD 10. Assume here that a serial ATA interféce
signal generated in the host system 20 is sent to the
serial ATA connector 21. The serial ATA interface
signal is sent to the conversion connector 17 via the
second and third pins of the connector 21. The serial
ATA interface signal sent to the conversion connector
17 is then sent to the 2204 and 24th pins of the
parallel ATA connector 13 via the internal wires W2
and W3 of the connector 17.

The serial ATA interface signal is then

transmitted to the parallel/serial bridge IC 14 via
the serial ATA bus 15. The parallel/serial bridge c
14 converts the serial ATA interface signal into a
parallel ATA interface signal, and sends it to the
parallel ATA bus 12. The parallel ATA interface IC
11 receives the parallel ATA interface signal on the
parallel ATA bus 12. Thus, in the embodiment, in the

serial interface mode, a serial ATA interface signal
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10 the HDD 10. Assune here that a serial ATA interface
signal generated in the host system 20 is sent to the
serial ATA connector 21. The serial ATA interface
signal is sent to the conversion connector 17 via the
second and third pins of the connector .21. The seria
15 ATA interface signal sent to the conversion
connector 17 is then sent to the 22nd and 24th pins
of the parallel ATA connector 13 via the interna
wires W and WB of the connector 17. The serial ATA

i nt erdaac &1 ek sth 5t £ & b O EEANSIHA LR £k t 9y L hen 20 and HDD
paral l el /serial bridge IC 14 via the serlal ATA b

15. Tite par a3dwdiSErpahs bwdge himbdds copyerd s weand 30)
serial ATA interface signal into a parallel ATA

i nt erifreclaidgdynial , tlamdosenisuldrtpinde(i paral tieé #déond
bus 12. The parallel ATA interface I1C 25 11 receives
the e |veitiATaumbres facel $i g2l 4, tDe, Poy afl 0 edndT4A3)
bus 12, Thus, in the enbodinent, in the seria

i nt erfadd rtfera il ebrABh %GW?W@Jth%eO%NgIhQIHQD 1¢@an
be transmtted between the host system 20 and HDD _ 10

vi a §§\F‘e %%?%RW%%%@O??S% byethpdrapyllel

el BRLEIED Sool o ayl DS0SSHe sone
f h
o, e e pdnstﬁ@%%:wﬁ@%égés §ho 055 P00 o

| nt eldiAGhit iy &f A& N19) p{%éfﬁé%'élgﬁgi” it some of

t he partlcular pi ns are used I nputting and
A brief description will be given of the case

where the HDD 10 is connected to a host system that is
suitable only for parallel ATA interfaces. 1In this
case, the user disconnects the terminals 181 and 182
of the jumper switch 18 from each other, in order to
operate the HDD 10 in the parallel ATA interface mode.
Further, the user connects the parallel ATA connector
13 of the HDD 10 to the parallel ATA connector of the
host system without using the conversion connector 17
as in the prior art.

Where the terminals 181 and 182 of the jumper
switch 18 are disconnected, i.e., where the pérallel
ATA interface mode is designated, the mode-setting
circuit 19 outputs mode signal 190 of the low level.
In this case, the parallel/serial bridge IC 14 is
inoperable. This means that the parallel/serial
bridge IC 14 is électrically disconnected from the

parallel ATA bus 12 and serial ATA bus 15. 1In this
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outputting a serial interface signal. 10 A brief
description will be given of the case where the HDD
10 is connected to a host systemthat is suitable
only for parallel ATA interfaces. In this case, the
user disconnects the termnals 181 and 182 of the
junper switch 18 fromeach other, in order to 15
operate the HDD 10 in the paraldgl ATA interface node.
Further, the user connects the parallel ATA connector
13 of the HDD 10 to the parallel ATA connector of the

host sg¥Elee M Walqz%&n%fﬂ‘%rﬁ%l‘@c% o coNNEGtRinildates

as in the prior art. ere e termnals 181 an

182 efithheheumesst sMtlest) it 1d shonhedehatatiel ATA
where the parallel ATA interface node’ i s designated,

t he dnderseiddsng via thd tpalk1QWIPWIRA Mge S gitd dPPallel
of the lowlevel. 1In this case, the parallel/serial

bri dg&A Conheics 5 lindperaatdordafties wigdntHhagirdthecol for
parallel/serial bridge I1C 14 is electrically

di scBRrédted ATdmitHerfsmesl el ATA bus 12 and seri al

ATA bus 15._In this 20 state, the parallel ATA
interface IFATPF dafbficatia@n] with the host system

sul el ol oAl AT, ILSIACEs, WA e necc

eCooSiaRER M A BEREE Lo B PGP e Mt sicacion

aboverdeser e AU BHre /NG M N bodiment in
that in the former, the HDD and host system can be
connected without the user's operation of the jumper
switch 18. Referring to FIG. 8, the first modifica-
tion will be described. FIG. 8 is a view similar to
FIG. 7, illustrating the first modification. 1In
FIGS. 7 and 8, like reference numerals denote like
elements. In the first modification, an HDD 100 is
used instead of the HDD 10. Further, a conversion
connector 170 is used instead of the conversion
connector 17. The conversion connector 170 differs
from the conversion connector 17 in that in the
former, the +5V pin with number 7 in the power
connector 22 is also connected to a pin with number 2
(ground pin) in the parallel ATA connector 13 via an
internal wire W10 branched from the internal wire W8.

On the other hand, the HDD 100 differs from the

HDD 10 in that the former does not have the jumper

switch 18. 1In the HDD 100, the mode-setting circuit
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to operate the junper switch 18. Afirst nodification
of the enbodinent differs fromthe enbodinent in 10
that in the forner, the HDD and host system can be
connected w thout the user's operation of the junper
switch 18. Referring to FIG 8, the first nodifica-

tion will be described. FIG 8 is a viewsimlar to
FIG 7, illustrating the first pwpdification. In 15
FIGS. 7 and 8, |ike reference nunerals denote |ike

elenments. In the first nodification, an HDD 100 is

used lmsiaewbmiecttt@dHDD e ﬁlr'itxhﬁfh ﬁurﬁ@é‘}!eésmnthe
connector 170 is used instead of the conversion

conneparl gl AR canverisdonl $onhestesd 199 Beiﬁ@réonﬁected
fromthe conversion connector 17 in that in the

formeke &hre tmpial vidh olinbes Furpet hew powker 18,

connector 22 is also connected to a pin with nunber 2
(ground p|$ﬁs¥mﬁt%@r®a¢%¢teth¢JWS@Dn©@nm©ctastheaHQﬁ 100

|nte%pal W%{e WLO branched fromthe internal wire W8.
25 ot+? HerS¥r 4hesHombb® mkyé%rf%m@heATA

he_f d h h
o t o AR e Td D, %05% T SSRY | e rEs Fhe
21 t h_nunb 2
para%%él onﬁg%% ggf Tl Vmcf%ﬁb?ﬁéﬁﬁﬁc%ﬂﬂ%%?gar 170
to ”tQ)tthéT‘ﬁlﬁlalll?ézl CKTA %AW ?C)P %ﬁ?o 551180, and

here that the user connects hos
syst erord{e el e el dor sseeéﬂ?énsﬂfvzlémriweéf tfe

this case, the user connects
conversion connector 170 to the serial ATA connector
21 and power connector 22 of the host system 20,
respectively.

In this state, as in the above-described
embodiment, power is supplied to the power line 16
of the HDD 100 from the power connector 22 of the
host system 20 via the connector section 173 of the
conversion connector 170 and the power pins with
numbers 40 to 43 in the parallel ATA connector 13.
Simultaneously, +5V is applied to the mode-setting
circuit 19 of the HDD 10 via the pin with number 2
(second pin) in the parallel ATA connector 13.
In'other words, in the first modification, the second

- pin of the parallel ATA connector 13 is used as a
mode-designating device corresponding to the jumper
switch 18. When +5V is applied to the mode-setting

circuit 19 via the second pin of the parallel ATA

connector 13, the circuit 19 outputs mode signal 190
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connector section 171 of the conversion connector 170
to the parallel ATA connector 13 of the HDD 100, and
connects the connector sections 172 and 173 of the 10
conversion connector 170 to the serial ATA connector
21 and power connector 22 of the host system 20,
respectively. In this state, as in the above-descri bed
embodi ment, power is supplied tgothe power line 16 15
of the HDD 100 fromthe power connector 22 of the host
system 20 via the connector section 173 of the

convey it apnieci &fe 170, fnd f@? g%ﬁ!itpicﬂét"“tkgsaon 100 is

nunbers 40 to 43 in the paral connect or

Si muldmenetesd Yin e | Seappl | #OAt Ontbergedensgbti ng 20
circuit 19 of the HDD 10 via the pin with nunber 2

(second piQn thetdehpariadhe] AdJdugennretorhd3usk® connects
ot her words, in the first nodification, the second

pi n dtha e gkl ) ATATFormwerect ok 3 18£i shasHEODad08 to the
node-desi%ﬁatin devi ce corresponding to the junper 25

swi t ARzes %eﬂiihsxpm%e%wi@ﬁ achodb apdbemestiihgble only
circg%{ 19 vi%tthe second pin of the parallel ATA .
connd@oPR L he 434 cintentaess put snnbaéssragRar 199 is not
22 qf_ tihe high level, with the result that the HDD
100i%?p%ﬁ%$a o5 B SR TR N ATALF R LF f AeVABdEheqgecond

Lhe SIS TP, e HRER, SOMCE Rl Sy 15 1o
par aldials Al @GR Hodd - fe OB g SYBEEM U4 baBLEBRLY mode
signal 190 of the low level. As a result, the HDD 100
is operated in the parallel ATA interface mode.
[Second Modification]
In the above-described embodiment, the user needs
" to use the conversion connector 17 to connect the HDD
10 to the host system 20 suitable only.for serial ATA
interfaces. A second modification of the embodiment
differs from the embodiment in that in the former,
the HDD and host system can be connected without using
the conversion connector 17. Referring to FIG. 9,
the second modification will be described. FIG. 9 is
a view similar to FIG. 7, illustrating the second
modification. 1In FIGS. 7 and 9, like reference
numerals denote like elements. In the second
modification, a host system 200 is used instead of the
host system 20. The host system 200 is characterized
in that it is suitable only for serial ATA interfaces

like the host system 20, but includes a parallel ATA
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for parallel ATA interfaces. In this case, +5V is not
applied to the node-setting circuit 19 via the second
pin (ground pin) of the parallel ATA connector 13. In
this state, the node-setting circuit 19 outputs node
10 signal 190 of the low level. As a result, the HDD
100 is operated in the parallel ATA interface node.

[ Second Modification] In the_abgge-gescribed

enbodi nent, the user needs to uSe the conversion
connector 17 to connect the HDD 15 10 to the host

Lo cills BE e UneHIR A RILE] 2FRe fhraliel
the emodidgiiicddy that Hdk therfQivBsn & é‘%ﬁ&‘f‘n HO8E that

system can be connected w thout using t conversion
connedt ahel éeReflemTMEdrthddieor R1 2hd rkﬁov‘i’@ﬁ?0(!9<§1nnector 22

nmodi fication will be described. FIG 9 is a view
si m Isdowro i GIGL, 7. | UHe HDIOLA hes sedislcted to the host
nodi fication. In FIGS. 7 and 9, |ike reference

numesalss ege r2étCe Hyi kwraleaneinies . tHe pdwa S bNAITA connector 13
nodi fication, a host system 200 is used instead of the

25 hodt thestR 26 ErhéhfoRarykiem AP ¢ennector 210 of the
char act rlzed in that it is suitable only for seria

ATA i ml%Q&athe host system 20, but |ncludes
a paraIIeI AIA nnector 10 u i ke the hos
system 20.2 Fid p‘agrraci‘f Py b e%lbg ha8 Ehe parallel

S S L0 0% S s
The @QQl%Q'§%§x¥Hyg¥f§£éﬁ)tﬁ%ﬁJ"%ground pins) with numbers
22 and 24 in the parallel ATA connector 210 are
assigned as pins for transferring serial ATA interface
signals R+ and R-, respectively. Further, pins
(ground pins) with numbers 26 and 30 in the parallel
ATA connector 210 are assigned as pins for transfer-
ring serial ATA interface signals T+ and T-,
respectively. Pins (ground pins) with numbers 40
and 43 in the parallel ATA connector 210 are
assigned as ground pins for the serial ATA interface.
In addition, pins (+5V pins) with numbers 41 and 42 in
the parallel ATA connector 210 ére assigned as +5V
pins for the serial ATA interface.
In short, in the example of FIG. 9, the same
signals as those assigned to the pins with numbers 19,
22, 24, 26, 30, 40, 41, 42 and 43 in the parallel ATA
connector 13 are assigned to the corresponding pins of

the parallel ATA connector 210. As described above,
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5 system 200 by connecting the parallel ATA connector
13 of the HDD 10 to the parallel ATA connector 210 of
the host system 200. A pin (ground pin) wth nunber
19 in the parallel ATA connector 210 is assigned as a
ground pin for the 10 serial ATA interface. Pins
(ground pins) with nunbers 22 and 24 in the paralle
ATA connector 210 are assigned ag pins for
transferring serial ATA interface signals R+ and R-,
respectively. Further, pins (ground pins) wth

nunbet§e2§1ﬁ§dw39hlﬂuhB@rBaﬁ§||§b 1§4AT@6COBUGCE9r 410
are assigned as pins for transfer’ ring sérial ATA

i nt er42candi gpahseTho8Ndséd, byl EEpeph¥el¥1 PhBsrface.
(ground pins) with nunbers 40 and 43 in the parallel

ATA chepecdbnglyp afethaspagattleasAphovofdnpensrf 08 bliethe
serial ATA interface. 20 In addition, pins (+5V pins)

with %@%b%@slﬂlc@ndeﬂQedntOthbepaaa&léélAﬁﬁAconneetbpr 210
210 ar 33|ﬁned as +5V alns for the serial ATA

i nter? C3hofYSteR ¢ @reiaﬁﬁFéabfAT$G¥ngerfh@e signal
same qga $.88 tTose assi ned to the pins wt

nunberd’ 1 HESGY! yzgraﬁgm §5ed4@etﬁqen4§hgnaD@3lpnand

th T tor, 13 d to th
cor  CRbandh T WP ngOBT L2 nEfapar F LS TR BoRRRRPBFOBT013 and

As desggi bed above, 24 the pins with nunbers 19, 22,
24, 26, 30, 40, 41, 42 and 43 are not used by the

ggLﬁLLSLr'?%e%%§§§ébe&559695nghx tht 5B8oRAT Abkek181fion of
the embodiment, a serial ATA interface signal can be
transmitted between the HDD 10 and host system 200
without using a conversion connector, although the
host system 200 suitable only for serial ATA
interfaces has the parallel ATA connector 210.
This is advantageous if, for example, a serial ATA
connector cannot be used as the connector of a host
system (e.g., a personal computer) because of
limitations in manufacturer's packaging technology.
The host system 200 can be made to incorporate the
function, as employed in the HDD 10, for enabling the
host system to be compatiﬁle with both parallel and
serial ATA interfaces.

In the above-~described embodiment and modifica-
tions, the present invention is applied to hard disk
drives (HDDs). However, the invention is also
applicable to systems equipped with other disk drives

such as optical disk drives and magneto-optical disk
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HDD 10 is connected to the parallel ATA connector 210
5 of the host system 200, a serial ATA interface
signal can be directly transmtted between the HDD 10
and host system 200 via the parallel ATA connectors
13 and 210. As described above, in the second
nodification of 10 the enbodi nent, a serial ATA
interface signal can be transmj¢ed.between the HDD 10
and host system 200 w thout using a conversion
connector, although the host system 200 suitable only

for %&rl'v%s ATA |8 erfBeRs; tf‘eckp@r@l%lglc%fi-rv&es are
connector 210. 15 This i1s advantageous 1, for

exandinpat i¥6ld ati M AdotdP NSt Or Hanirde disedras the
connector of a host system (e.g., a persona

conputrerer fizsememise of limtations in manufacturer's
packagi ng technol ogy. The host system 200 can be nade

to incorpckdditidmaRaduattages asd enpd ofech t hoh & ew HDD

10, for enabling the host systemto be conpatible

wi t h ISR pareddwl thdhose il 1ARA i im ertfeacest . | MThépefore,
above-descri bed enbodi ment and nodi fica- tjions, the

pr eséﬁi AV I 119 doi ikspade h AP e sk l%mathwglted to
Ve vent| nis also applicahle to

gyst et esc?tf‘Cpllo‘fre’uC vé%éﬁ |rsei%°rcﬁsﬁfbtsa‘?£‘{&he odiments

opt i %zﬁo“m S:hmdrd | f eOH r];p%q&;et 0- o | cal s]I_< Scarious

drives. I's su T e

Con'pﬁidcﬁ.'ﬁd’&ﬂfbr@trﬂaf%é ?Aac?en‘jwlptﬁ{&lé eciepoéTthlng from the

spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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interfaces. Additional advantages and nodifications
will 5 readily occur to those skilled in the art.
Therefore, the invention in its broader aspects is
not limted to the specific details and
representati ve enbodi nents shown and descri bed
herein. Accordingly, various nodifications may be
made W thout departing fromihe, g0 spirit or scope of
the general inventive concept as defined by the
appended clains and their equivalents. 26 WHAT IS

CLAIMED IS: . 1. A stopage ggv'FgIM@thﬁ.parallm
interface. connector connectable to a host system

suitabl e fiar & payddR! deieid agh the P @ldelinterface
interface connector 5 including first pins connected

to acpansdtelr iconeriaedldus andteeand g nshisTe for
are not used by the parallel interface, the paralle

i nt e ®e¢aglelbéintgr famenedhed pacrad lpdr dldtelr iaderdanesctor
circuit for igputting and outputting a parallel

i nt erfP&d&ddingndiirsto pime soomggdedevicce cemarlilshginterface
node desi gnati on devi ce which designates one of a

Ser | BRSynPBFs SEEOR0H® 1A i ik AN Gtn LeeRhdry i,

t he seréﬁl hnterfa e node enabling the storage device |,

to oP&rardeiln 1REE5La5Tee TRt Iﬁ’azfaé-gﬁlallnitlﬁreﬁaf%é?u% HReing

15 PRLAHEL Pl g5 IR e L0 sl roe, e oo
a Se&h@htk@h%r%ﬁ&eo%%%u%%Q%gt% %E%%ﬁﬁ N AR ce signal,
the storage device comprising:

a mode designation device which designates one of
a serial interface mode and a parallel interface mode,
the serial interface mode enabling the storage device
to operate in accordance with a serial interface, the
parallel interface mode enabling the storage device to
operate in accordance with the parallel interface;

a serial interface bus used to transfer a serial
interface signal, the sefial interface bus being
connected to several pins included in the second pins
of the parallel interface connector; and

a parallel/serial'bridge circuit connected to the
parallel inte;face bus and the serial interface bus,
and configured to convert, into a serial interface
signal, a parallel interface signal transferred via
the parallel interface bus, and to output the serial
interface signal to the serial interface bus, the

parallel/serial bridge circuit being also configured
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interface signal, the serial interface bus being
connected to several pins included in the second pins
20 of the parallel interface connector; and a
paral l el /serial bridge circuit connected to the
paral l el interface bus and the serial interface bus,
and configured to convert, into a serial interface
signal, a parallel interface signal_transferred via 25
the parallel interface bus, and to output the seria
interface signal to the serial interface bus, the

par atbekbsoeial bhikdgg %E&%ﬁg&lb@ﬁﬁéfgé%%F§¥%§£Wéqg serial

27 to convert, into a para interface sign

seri ahterfheef 8¢gnailgnalankransied QG Hhe IS 5L i Blterface
interface bus, and to output the parallel interface

si gnkhist oantheopanablel thet @afraQe dlusntddface signal to
paral l el /serial bridge 5 circuit being operable in
t he-bei pRrafledf dotemfdee b2s, Théespamdd edeAsasial bridge
according to claim1, wherein the node designation
devi EeTFREFuBBENG srereklewdinc it hears srd adpardteanfdse anode.
user. 3. The %gora%e devi ce according to claim2, 10
further cOnprt8fn§TREATGe S8 tiGoNn G IGALing iR chl &dt sl,
t he [ E vice .in one of the serial interface node,
and &gr%gﬁa ﬁSImPH?epﬁﬁégnﬁﬁdQW Reyd&s ddidddis i Switeh
st at t SWLt he storage device accordin
hPEnt B E E _ _ di ng
to C?a|n11, nlﬁgmﬁ Fééﬁe hgngdgsggélgnatlon devi ce
includes 3, Pahkl gybahReeRd R LINHHMIES 48 &8in 2,
second pins of
further comprising a mode-setting circuit which sets
the storage device in one of the serial interface mode
and the parallel interface mode in accordance with
a state of the switch.
4. The storage device according to claim 1,
wherein the mode designation device includes a
particular second pin included in the second pins of
the parallel interface connector and different from
the several pins of the second pins, the particular
second pin being a pin to which a power supply voltage
is applied by a host system suitable for the serial
interface, when the storage device is connected to the
host system suitable for the serial interface via the
parallel interface connector.
5. The storage device according to claim 4,
further comprising a mode-setting circuit which sets

the storage device in one of the serial interface mode

and the parallel interface mode depending upon whether
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the parallel interface connector and different from
the several pins of the second pins, the particular
second pin being a pin to which a power supply voltage
20 is applied by a host systemsuitable for the seria
interface, when the storage device is connected to the
host system suitable for the serial interface via the
paral l el interface connector. 5,,The storage device
according to claim4, 25 further conprising a
node-setting circuit which sets the storage device in
one @kt [ ' . 1 he I .

i nt e?fhaecg’%rrw}gr{e sgjggelﬁ}ds{%l uﬁ?oér:oleie?gﬂéeflég t?ﬁ%ﬁ%oﬁé"ftlcular
SUpplsieceRldt 306 ic¥ anfl i d10 dne; DAL # Ll aEonSECEHE,
pin of the parallel interface connector. 6. The
storage deii certacaidhdye tde€l @ Mdeordiighed claim 1,
conpri sing a conversion connector used to" 5 connect

t he pawrahles domperifsdcey eorgmtias dn tdwen s Of Ggeuskedi €6
to a serial interface connector of ‘a host system

sui t &enaecdr thige peenaildle i nitrardaftas e tdrenneonyerst othe
connect or being configured to connect pins of the
ser i 8RO 98V CCortfe @ drerivhl cinteefagedcemneqior of

I nput, and output serial interface signals, to the
sevefa OﬁFn?%&%éW pits e t$RF ik alnfegrface, the

i nterf ector. 7. The storage_device accordin )
to chﬁ%%g%%% SPATC LAY Bfd a4 1R rt'f‘?;\.(:‘“e‘onnecg"t pins

connggt @hof wthen ;ngldydes. connector, which are used to

input and output serial interface signals, to the
several pins of the second pins of the parallel
interface connector.

7. The storage device according to claim 6,'
wherein:

the parallel interface connector further includes
third pins serving as power pins; and

the conversion connector is configured to connect
the third pins of the parallel interface connector to
power pins of a power connector of the host system'
suitable for the serial interface.

8. The storage device according to claim 7,
wherein:

the mode designation device includes a particular
second pin included in the second pins of the parallel
interface connector and different from the several
pins of. the second pins; and

the conversion connector is configured to connect
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third pins serving as power pins; and the conversion
connector is configured to connect the third pins of
the parallel interface connector to power pins of a
power connector of the host system 20 suitable for the
serial interface. 8. The storage device according to
claim?7, wherein: the node designation device

i ncludes a particular second piy1 included in the
second pins of the parallel 257 nterface connector
and different fromthe several pins of-the second

pinsthé”ﬂak@?cﬁggYe%§Egﬁdp%Q%e%EOEhES Qéﬁyfﬁgfwykqéﬁﬁace

connect' 29 the particul ar “Second plnpb the para

i nt egbARECct68NABCRODAKR 12 uRAN ItWled NAWEH Aifded in the
included in the power pins of the power connector. 9.

The poweagpidevbee taecCpbierd dodin@lcdion.l, 5 wherein:

the parallel interface connector of the storage

devi ce fuPthefhencltudeyet iavd qa AN taS Jlawed 1,
pins commonly used by the parallel interface and the
seridheraierface; 10 the parallel interface connector

of the storage device is at |east connectable to a
paral | el theePpiadledodnserdacst comesttosy siferhhe storage

suitable for the serial interface; and the parallel
inte ?%i%eCSHﬁEE?SrlBFlPﬁ§Sh6§ﬂrd pins serving as power

pins commonly used by the parallel interface and the
serial interface; |

the parallel interface connector of the storage
device is at least connectablé to a parallel interface
connector of a host system suitable for the serial
interface; and

the parallel interface connector of the host
system suitable for the serial interface includes pins
connectable to the first pins, pins used to transfer
serial interface signals and conﬁectable to the second
pins, and pins used as power pins for supplying power
to the serial interface and connectable to the third
pins.

10. A conversion connector to be connectéd
between a parallel interface connector of a storage
device suitable for both a parallel interface and
a serial interface, and a serial interface connector
of a host system suitable for the serial interface,
thereby connecting the storage device to the host

system, the parallel interface connector of the



15 system suitable for the serial interface includes
pins connectable to the first pins, pins used to
transfer serial interface signals and connectable to
the second pins, and pins used as power pins for
supplying power to the serial interface and
connectable to the third 20 pins. 10. A conversion
connector to be connected betwsgn a paralle

i nterface connector of a storage device suitable for
both a parallel interface and a serial interface, and

a sersedbrafié eféacgeCORREGHORg 29r0t BiRQSEoRYeLeRY to a
suitable for the serial intefface, her eby connecting

the sparabketevhcerfacéhBubogbedsyst edunkhierpar ghkallel
interface connector of the 30 storage device
i ncl udhperfacstspgnslecoandcsedohd pinpawhlibil are not used
interface bus used to transfer a parallel interface
si gnaPy Hrel Betahbepi hetehfshear thaostasede Wpvike being
parallel interface, the storage device being 5

5 connetRRReEedeber aeveras Binghefstbendeppnd, pang, and
i ncl udi n .serial ipnterface bus used to transfer a
seria}n?ﬂTg}?%cﬁ SPEhatl, 1RherEBReePeFonseBnRectgpnster
conprj si ng; first.connector.section connectable to
Che. Ao-Soaf | it FHEEPF aceoBBhnettr CBT VERSLSpoPagBSCTOT
devU%%mpfﬁgfggpd connector section connectable to the
serial iI'nterfate connector of the host system and

internal waresr¥hi eBnRERRBEL sBEESoA! chbRReSEELAe to the
10 parallel interface connector of the storage device;
a second connector section connectable to the
serial interface connector of the host system; and
internal wires which connect pins of the serial
interface connector, which are used to input and
15 output serial interface signals, to the éeveral
pins of the second pins of the parallel interface
connector, when the first connector section is
connected to the parallel interface connector, and the
second connector section is connected to the serial
20 ‘interface connector.
11. The conversion connector according to
claim 10, further comprising:
a third connector section connectable to a power
connector of the host system; and
25 internal wires which connect a particular pin
of the power connector to a particular second pin

included in the several pins of the second pins of the



i nterface connector, which are used to input and 15
output serial interface signals, to the several pins
of the second pins of the parallel interface
connector, when the first connector section is
connected to the parallel interface connector, and the
second connector section is connected to the serial 20
interface connector. 11. The._cosyersi on connector
according to claim210, further conprising: a third
connector section connectable to a power connector of

the hestasyslefmhtandade bBBﬁEB@Er“‘@ﬁén“@h@thQQeeEEnﬁector
particular pin of the power connéector to a particular

seconske@thoni bel vdrfetBeliheosener ghrli ne10intBergeeond

pins of the 31 parallel interface connector, when the
firstceondetdor tbecseoondscomneetbedséOtibﬁ marabhﬁbcted
interface connector, the second connector section is
connek?® ebhet serhel strtarfane econnectonneandr thanthi g
third connector section is connected to the power
connettRdFeCtPheSPpaEL PR UL Br CeRROABER] RobEhAgPOwed cennector,

desi gnat e et her the storage device should be
opergggﬁ PRt l%%f?ﬁls?ﬁ?%gf%%% Reded orsadphpafipeignate

|nter$ﬁg@th Ehe storage device should be operated in

a serial interface mode or a parallel interface mode.



