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W TH SERI AL ATA | NTERFACE AND S| GNAL AMPLI TUDE ADJUSTI NG BACKGROUND
OF. THE I NVENTION 5 The present invention relates to an elﬂ‘ NWMWMH"iCG

for serially transferring data using a serial ATA (ATA att
interface. More particularly, it relates to an el ectronic devi*oesend si gnal
anplitude automatic adjustnent nethod utillzing a serial ATA 10 interface

suitable for automatically adjusting the anplitude of a seri “ FI,
output to a serial ATA bus, in light of the signal attenuatiﬂW“ﬂM“mmﬂlmm
serial ATA bus. At present, standargdsoforngerNgENATAN nterfaces Jg.@as a new
type of interface for use in disk drives are now being worked out. Seri al
ATA interfaces RLECTRENI@SDEVICHt §LTHCBEREAMRATAAINEERPACEaRNDeBILGEAL
represented by a magnetic disk drive, and a host (host systen) represented

by a personal cAMPLIBYDE 2BDIUSTENE MBIHOD serial ATA interfaces are sinilar
to conventional ATA interfaces éi.e.wﬁgarallel ATA interfaces). A

peri pheral device with a seriBACHIROYNY ¥ aE2E ENERNEREOM nagnetic di sk
drive (hereinafter referred 25 tq as an "HDD!), is connected .to g host by a
serial bud. In such ARSHPBESEHLtsBYRELLGRPAELBITESt - Onidth Sf CAFRY S er f ace,
it I's necessary to,con¥ert an A 'nterfaﬁg into.a serial .ATA

interface, and 28HYEFt arsE?FaﬁIi¥At%ﬁ%§F%55énﬁn 8t3nu§+RgiﬁtéFFé8 Such
S S R S e e T
I R h
executing hi gh-Latgrael bakgdakRnbhanalics oo tand ieceRrt isriaihamhysi cal
10 interface suitable for automatically adjusting the
amplitude of a serial data signal, output to a serial
ATA bus, in light of the signal attenuation of the
serial ATA bus.
At present, standards for serial ATA interfaces
15 as a new type of interface for use in disk drives
are now being worked out. Serial ATA interfaces are
used as an interface between a peripheral device,
represented by a magnetic disk drive, and a host
(host system) represented by a personal computer.v
20 In this point, serial ATA interfaces are similar to
conventional ATA interfaces (i.e., parallel ATA
interfaces).
A peripheral device with a serial ATA interface,
such as a magnetic disk drive (hereinaftef referred
25 to as an "HDD"), is connected to a host by a serial
bus. In such an HDD, to secure compatibility with

an ATA interface, it is necessary to convert an ATA



10 layer interprets received data, and transmts the data to the |link |ayer
in accordance with an interpretation result. The physical |ayer also
outputs a serial data signal to the link layer in response to a request
therefrom The link |layer supplies the physical 15 layer with a request to
output a signal. The link layer also supplies the transport |ayer with the
data transmtted fromthe physical |ayer. 2The-transport |ayer perforns
conversion for operations based on the ATA standards. Assum ng that the
above-nentioned 20 bridge LSI is used in an HDD, the role of the transport

| ayer correspongstderibe 10t6 ofséhea ATATAI gndéroutpyt atdi tonfreat a
conventional host that utilizes ATA connection. The bridge LSl is connected
to the disk conde¢plderaTADGteftfabe HOEbvaa ANAATAL25fbus.( oBuahbus
conpliant with the ATA bus) based on the ATA interface standards.

Accordi ngly, initbertanaeconvarbeotmets phefbrinddeby sl fandekB@roe, t Be HDD,

- 3 operations equivalent to those stipulated in the ATA interface
standards or cohpat ibredget hSThecaldndapdsenialpdffobriéddeln this case, the
portion of the HDD excluding the_bridge LSl (hereinafter referred to 5 as a
"main HDDP unit") regdRdshengebipdgBTASLNEETAACEpF&RRLEE BnostFSFor i ssuing
a conmand to the main HDD unit. Accordinglﬁ, the main HﬁD unih ?gerates in
the same mannerl@¥eESc8hveht FBRGPLHEBRGELPPZY ng-ATA BoRA¥ELFEn. ~THES, the

ial ATA interf is 10 tibl ith the ATA standard [
br ot ocol 5 such A& FobPL&F EOMMANGLSPPBReVaY <4 84Pa SrORR"(pdid el data
' I b | ATA | . 6 _i
Serial data o gnaytRa EaTrarbafAS, APRPRIOE PR PR RIRITEER S %
cable Wth alepgth.of ahfih 2tafB: IUTbnCARe URed LAl data phaasten using

a serial ATA interface. e serial ATA interface standards sets

the maxi pym and; gi,akmuprapBkeiydescal vaasygral, ahd keaheagivke thed@ata 600
nv and 325 nV, respectively. 20 Actually, however, when apparatuses are

connect ed usingta sBei ainATAalyBrerhasecoatibameahiioh iah dntatrpraitgidlordue to
the cable (serial ATA bus) used nust be considered. That is, a data signal
out put froma trapalttterhthahygiealalageiral l1APAoutpertfsaee serial
data signal to the link layer in response to a request
therefrom. The link layer supplies the physical
15 layer with a request to output a signal. The link
layer also supplies the transport layer with the data
transmitted from the physical layer. The transport
layer performs conversion for operations based on
the ATA standards. Assuming that the above-mentioned
20 bridge LSI is used in an HDD, the role of the
transport layer corresponds to the role of the
ATA signal output unit of a conventional host that
utilizes ATA connection. The bridge LSI is connected
to the disk controller (HDC) of the HDD via an ATA
25 bus (or a bus compliant with the ATA bus) based on

the ATA interface standards. Accordingly, in the

connection between the bridge LSI and HDC of the HDD,




25 atitenuates while passing through the cable (serial ATA bus). As a
result, the anplitude of the data signal is inevitably reduced when it is
recei ved by - 4 a receiver. Thus, when the anplitude of a signal output
froma transmitter is determned so that at the receive side, it falls
within the range stipulated in the serial ATA interface standards,
attenuation due to 5 the cable nust be -consi dered. Assunme here that the
anplitude of a signal output froma transmtter is set in |ight of nmaxinum
signal attenuation that occurs when a cable of 1mis connected between the
transmtter andopecetiens dfusvalbat ab theseeseipelsatde, int thal ASAwW t hin
the standard range. Assune also that the transmtter is actually connected
to the recei verihyenfaeeysshodérdabbe ¢sepablibAFAWbbB) thensthndardse, the
attenuation of a signal due to the cable is snmaller than the 15 assuned
maxi mum at t enuazrerper fiere¢dr e Thethésuapser ghbk mApLirndefathenBDPecei ver
is higher than in the maxi mnum signal attenuation case. As a result, the
anplitude of a %¥§h%@l$§céh9e€rhggeméﬁF heekpgRafteranetRETRES EPence
(standard) value, whjch nmay adversely 20 i flgences,the receiver. On the
other hamd, if &5|®ngneiBl BPPsufdEd) wheParfRethRpPridde &PLla2§i Ral out put

f t itter i t jn_Light of hort cable, .th | i tude of
i gnal 1 ecti ved N9 BESF odBPSEhAROE ndPUTBPeRcEOVBRDE. Cas TRt O ©

above-describeﬂEQQSﬁﬁy@ereAgg?géigggghfgﬁgemgggghﬁngkggrgg%%ggggn act ua

one can occur e appa a Serla I'nt ace IS

connected - 51?L?Pef95m8XﬁHHh8r gEf??FFh§E§%§§gPﬁEﬁ%@n%EHQiQEﬁﬁ drive).

This is for the OW Ng reasons: Y, _ si ze HDD canbe used
not only as a spPaagenh@btRoAESKrARsGORBUEL 8bribhkaTa liakgerai-ee iEDD, but

ol 0 as 10 compatible with the ATA standards concerning protocols
such as logical commands. However, a data signal
(parallel data signal) processed by a parallel ATA
interface must be converted into a serial data signal.

The serial ATA interface standards stipulate that
15 a cable with a length of 1lm, at maximum, can be used
for data transfer using a serial ATA interface.
Further, the serial ATA interface standards sets the
maximum and minimum amplitudes of a signal at the
receive side to 600 mV and 325 mV, respectively.
20 Actually, however, when apparatuses are connected
using a serial ATA interface, attenuation in a
data signal due to the céble (serial ATA bus) used
must be considered. That is, a data signal output
from a transmitter that uses a serial ATA interface
25 attenuates while passing through the cable (serial
ATA bus). As a result, the amplitude of the data

signal is inevitably reduced when it is received by



5 a storage for a portable electronic device, such as a notebook-type
personal conputer. Thus, a snall-size HDD can be used in various occasions.
If an HDD is used as a storage for a portable el ectronic device, the space
for the HDD is generally small. In this 10 case, the degree of freedom of
selecting the length of a cable connected between the HDD and el ectronic
device is low For exanple, if a 2.5-inch4DB is used as a storage for a
not ebook-type personal conputer, the HDD is directly connected to the
conputer without 15 a cable. Thus, in the case of a small HDD, it is
necessary to changecéheet engthuef whencebéeamsediudependangigpab the
situation. In other words, the cable | ength cannot be set in advance. This
i s an exanpl e ofuthet abooe- arent anaeit taseiwhéeeethiénadsanetdh20 sabkbkel engt h
differs fromthe actual one. Jpn. Pat. Appln. KOKAl Publication No.

2000- 341177 (hereceinfst esidef eitefalbsasibhiprtbe asngdoetieniajyedi $vl oses
an i mage signal transm ssion apparatus that allows a user to adjust the
anpl i tude 25 oftlae s$gnbhli ATActokeufeeewstandhsdbengthebilahieabbee £A this
apparatus, when the user activates application software for setting a cable
| engt h, a5se|ecﬁh%ncableGmuﬁFabﬁgcﬁﬁﬁlﬂéFeﬁlIomnng the user to designate a

cable length is dlsplayed f th sel ec desi_red cable length from
the sel ection dial og*BB¥nea eaﬁpgpﬁﬁdéhéoﬁPPgFthﬁwﬁﬁd 3¢ 5rP8%pondi ng to the

| d bl _ | 0
Controller out patEoan Bl us aaeamsgﬁrgﬁgﬁ'swgﬁ DL uFaE Ay gl 2P oo
command. |n respegRg: o L0g,amp EhtEﬂgﬁCBBEh ok hdnal, caB1MBld hyde control

circuit at a tran e con rols an | nage S|gnal

output fromthe; grégﬁHEEtéHdﬁeEQeEHegﬁ@bk? §E1QQ§§rbgﬁdr%Q%&%er'n the

i mge signal transm ssion apparatus ESCFI In the prior art docunent

the anpljgude of,aphhimge shanakbceaybPyltiady Skgmall soutipulinf Lem t he
transmt side to the cable can be adjusted in accordance with a cable

| engt h desi gnat edahyaddusehgeliowagetmet BE spr itha tathed @camBmt trereliys
describes that the anplitude of an inage signal is adjusted to a | ower one
or higher one okctwal2f wahunestedependhergrepen velreblyera 3rmargr shomt s
selected as the cable length. In other words, the prior art docunment does
not specify t hecabbevabaesalaAdAdbus)not ldesiiishealsew (e adjtestupdniton s
performed in accordance with the cable |ength. Accordingly, even 25 if the
i mage signal anpFi eudégaailustsesio taehmiagle Gﬁrﬁ@ﬁlﬂééh%i )escri bed in

the prior art docunent is enployed in a systemin which electronic devices
~ _ ar&SconnedfeBmgfanagimin AFAernpdiraceshorefioresting %ﬂﬁ%ﬁ ul't to

k h [ i nin ign r i.v i gnal r |v
make the amplitude of an.inRdheSLAnahohessiived Sl ool sl e

maximum signal attenuation case. As a result, the
amplitude of a signal received may well be higher than
the reference (standard) value, which may adversely

20 influences the receiver. On the other hand, if a long
cable is used where the amplitude of a signal output
from a transmitter is set in light of a short cable,
the amplitude of a signal received may be lower than
the reference value.

25 The above-described case where an assumed cable
length differs from an actual one can occur when the

apparatus to which a serial ATA interface 1s connected




.the range stipulated in the serial ATA interface 5 standards. BRI EF SUMVARY
OF THE I NVENTI ON I n accordance with enbodi nents of the invention, there is
provi ded an el ectronic device with a serial ATA interface having a signal
out put device which 10 outputs a serial data signal to a serial ATA bus

whi ch connects the el ectronic device to another el ectronic device. The

anot her el ectronic device including ancther serial ATA interface; a cable

| engt h desi gnation device for designating a cable I ength of the 15 serial
ATA bus in accordance with a user operation; an anplitude paraneter
generation devicg, f osrgerengléNga kNadtesigdangpDW(inAghbeicabiekl engt h

desi gnated by the cable | ength designation device, an anplitude paraneter
for determ ni ngdabvappl i Thile b fbe skei 8bl26winyarsbgnak:wh&nrshéysi gnal
out put device outputs the serial data signal, the anplitude determ ned by
the anplitude paranelérsénabHDhgcahebanpbetudetobniieaseri sktodave $iegnal to
fall within a range, stipulated in serial ATA interface standards, when the
anot her 25 el ecérdasktdpviceprneesi véskeha $arparsdaealibPgniit FRECaAS6t her

el ectroni c device also includes a signal anplitude adjusting device for

adj ustingdthe serfhprage §or gaParsphhsl eL8CtRENARPAFVLEE  dSUEPNPRed@ by t he
anpl i tude paraneter, when the signal _output device. outputs tq serial data
signal. In accoPBEﬁ%@oﬁfFHpﬁtH@FseﬁﬁédFﬁgﬁPgeEf tﬁ8u§’iﬁvéﬁﬁi§ﬁ§l?ﬁere i's
provi ded a syst conprisin first _electranic.device wth er.i_al ATA
interface; a segghdcgﬁebFrB%Fa aQVW8§lRFFh°§C§§?P§F'AT?% er EEéE and a
serial ATA bus cgnnecting_the fir el_e .6 devi ; nd

el ectronic devi%ggglégT eS%P?ggee?égt?o%%%ggggfcgiﬁﬁgfégéghgsﬁﬁggy si gha
out put uni t for (Ul BULLENGo2 Ehestiphehkabodataishonglalne the senial ATA
bush and a first sighal anplitude adjusti'ng devicCe for adjusting the first
signal oypput uphket orpRKEeHR@LS biFStrre@dodl odaka 18cdnaly e 1ahgkh
anplitude determ ned by a réceived anplitude paraneter when the first

signal output ugift 204bpAES chhaetitks! petiican dakaHPrgRald lw tyeannd

el ectroni c device includes a second signal output unit for outputting a
second serial dataisegnal low.t h@ozerixampA®A hifsk & .Z0 icalhl éi0lengt hsed
designation device for designating a cable length of the serial ATA bus in
accordance w thaa asetogpgeatfioana o taipolok-dw ep Pearssirgr]l goamauidon devi ce
for generating, in accordance with the cable | ength designated by the cable
| engt h desi gnat itbe HBDdéwi @é,reﬁﬁlafnmqqnm%mgﬁ@r FIPHA e v A an
anplitude of the second serial data_signal when the second sjgnal out put

uni t outééts thé Séeafd sdiju§, in the case of a small HDD, it 1s

necessary to change the length of the cable used,

depending upon the situation. In other words, the

cable length cannot be set in advance. This is an

example of the above-mentioned case where the assumed
20 cable length differs from the actual one.

Jpn. Pat. Appln. KOKAI Publication

No. 2000-341177 (hereinafter referred to as a "prior

art document") discloses an image signal transmission

apparatus that allows a user to adjust the amplitude
25 of a signal in accordance with the length of a cable.

In this apparatus, when the user activates application

software for setting a cable length, a selection



g . ‘data signal, the anplitude determ ned by the anplitude paraneter
enabling the anplltude of the second serial data signal to fall within a
range, stipulated in serial ATA interface standards, when the first elec 5
troni c device receives the second serial data signal output fromthe second
signal output unity a second signal anplitude adjusting device for
adj usting the second signal output unit-to nake the second serial data
signal have an anplitude determ ned by the 10 anplitude paraneter when the
second signal output unit outputs the second serial data signal; and the
second signal oy Wbt tsansfeswing ehpatteeutardesnynadet @ EhBLA r st
el ectronic device via the serial ATA bus, the particular command i ncl udi ng
the anpli 15 tuﬂgn@@maﬁgt@isﬁkﬁﬁédtedIbythbeuaaplsémdetpaaadeseregeneratlon
device, the particular conmand being used to supply the anplitude paraneter
i ncl uded t hereicabbbet hendthsfrenghé aepectide diplsyi hgxdeahcemplithe
first electronic device as the received anplitude 20 paraneter. In
accordance w thtyde ¢omthel eomodndeacsrefprondingvént £bAa, seheesefs provi ded
a method of adjusting an anplitude of a serial data S|gnal enpl oyed in a
systen1|d5mh|chC®b¥$r%@n@F%c%$0h$§UGQV|CEPRPtﬁe§6281§§rFQPSA§QPWﬁP§rface is
connected to a second elec tronic_device with a serial ATA in gace by a
serial ATA bus.2THEP]R+SE EPREFPOHMPE BénggsiﬁEIéﬂﬁélﬁHde CoR, %o i gnal

d f i d h | b
gﬁ;p;:shgngeangigﬁggpgé%%%g?gﬂggéé3%8eg%8rngpﬁgglng gﬁrE%%F%FudgAbfufhe
t d | th
S gnal out put. deoFceRROfpaRS PRECER r| a?'&a%?z oo AP T AR R I e
generating, in éffegggngs o L0aAshal h@n%ht%alsgr&gtegqn@ RdReh

operatlon an anp aranmeter eternlnlng th e of the
seri al ﬁ?]a s 984 fﬁ@&@ gfﬂsn&Q éhggalt @%&utth@e\ﬂr%swttp%t@et he el al data
signal, the anp |tu e determ ned the anplitude paraneter enabling the

anplitude of thgzgeeial data S|gnal to fall within a range, stipulated in
serial ATA interface standards, when the second el ectronic device 15
receives the serial datdesicgided abdvest iinnghehd mgeyrersitghlanpl i t ude
paranmeter in the signal anplitude adjusting device. In accordance with yet
further enbodi mentasnfisshen apparatus described in the prior art
document, the amplitude of an image signal (output
15 signal) output from the transmit side to the cable
can be adjusted in accordance with a cable length
designated by a user. However, the prior art document
merely describes that the amplitude of an image signal
is adjusted to a lower one or higher one of two
20 values, depending upon whether 3m or 10m is selected
as the cable length. In other words, the prior art
document does not specify the two values, and does
not describe how the adjustment is performed in
accordance with the cable length. Accordingly, even
25 if the image signal amplitude adjustment technique

(prior technique) described in the prior art document

is employed in a system in which electronic devices



dinvention there is provided an electronic device with 20 a serial ATA
interface, having a signal output device which includes a processing unit
for converting serial data to parallel data and parallel data to serial
data, the signal output device outputting a serial data signal to a serial
ATA bus which connects the 25 el ectronic device to another electronic

devi ce, the another el ectronic device includi-hng anot her serial ATA
interface; a cable |length designation device for - 11 designating a
parameter representative of a cable length of the serial ATA bus in
accordance Wt hy 8c USGAnOPEEAL 08, s@Pdad HeXi cRtef€5P8BsI Ve t8 khell

desi gnat ed paraneter representative of cable length, 5 for adjusting an
anpl i tude of theisetéalt ded anskgnahet aapsnttitiedofr am thpuauspyghking devi ce
such that the anplitude of the serial data signal received by the another

el ectroni c devi ¢ceetalvedwsidmhalp atingerestipal atéd bgld wéthah ATA
interface standard. 10 BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE

DRAW NG The accbinpangngg €t apihgsedwhnchhar eerhsdr pRatatierfagrd constitute
a part of the specification, illustrate enbodi nents of the invention, and
together %ith tieagdarsdal description given above and the detailed 15
description of the enbodinentsE%iven bel ow, serve to explain the principles

of the invention. FIG 1 isBRIBFoSIMYARYr &% TEEUSNVEANIHE™ he configuration
of a systemwith a magnetic disk dri, HDD), .accordi ng .to an_enhadi nent of
the invention;, 20 FI & QCFSrgaEF?CHF%gdéﬁgggﬁpﬁpﬁﬁsP atiirg tHEN rounit
121 appearing ip, FIG .1; FIG .3.,is_a table il.lLustrating. i i.Qqns of the
states of the | BB  TRR RAESIo 38 spBekrrhe St nokree Biting hg et
rel ati onship be et a - I t bR i.$, a table
illustrating a %ﬁ?aggﬁggg?é%ekg¥gﬁgyg %?gﬁgg_gg%ﬁﬁgabeglfgégééﬁgéaring in
FIG 1, 19 - 125uFbGesOal Se2idiaBAth! kyghhat kB at 3 i ghahiranshisp weglameen

¥
the anplitude of a data signal received at a receive side and the cable

length of a SATAoRH8-8Q, tht EhecamBhitudeveket e dabiheirgraledtsc# MV when
it is 5 output froma transmt side; FIG 6 is a flowhart useful in

expl ai ning a praeeduee empkoyadthart beecenbodinedevior deidlivagng n a

regi ster 103, a gain determned froma cable length indicated by the state
of the junper uanbtht; sandalOAFAGinTterfaaefl awchalte useforh idessglaa ni ng a
procedure, according to a nodification of the enbodi nent, for setting a
gain by a main hosh davicglfobERABLEDADESCREPTRONCOHR enigiehy MENTIEON A syst em
equi pped with a magnetic disk drive 15 having a serial ATA (SATA)

interfackd accof8raglt 8TAnbEFHEAI REFOTERNCKe Wiile® UGEL WHEL e des At bed

in detail with reference to the acconpanying drawings. FIG 1 is a block
di agram i | | ustr 8PPhdtPAE BERRMGHFEEL 96 e&Ptﬁ%Q §?§ﬂé%\ﬁqq1QQR§9ﬁﬁﬁﬂﬁﬁc har d

ol sk ve 20 (HED) caceanding, vt hecentadlrent. af, Wi dgani oty s shown
untt (everyth 19,21 eBl S UEL 08 A00 AN 1A AR e
parameter for determining an amplitude of the serial
20 data signal when the signal output device outputs the
| serial data signal, the amplitude determined by the
amplitude parameter enabling the amplitude of the
serial data signal to fall within a range, stipulated
in serial ATA interface standards, when the another
25 electronic device receives the serial data signal.

The another electronic device also includes a signal

amplitude adjusting device for adjusting the serial



.25 perfornms parallel data transm ssion using an ATA interface. The SATA
bridge 100 is fornmed of, for exanple, a one-chip |arge-scale integrated
circuit - 13 (LSI). The SATA bridge (bridge LSI) 100 serves as an SATA
interface control circuit far perform ng interface conversi on between an
ATA interface and SATA interface. 5 The 5ATA bridge 100 is connected to a
host 20 via a serial ATA (SATA) bus 30.- Thee host 20 is an el ectronic device
that utilizes the HDD 10 as storage. The host 20 is, for exanple, a
personal conputer. The | ength of the SATA bus 30 depends upon the way of 10
use of the HDD dfta | &1 AABr tMOF KIS, ahpEi t €At Be OErhheSATA b 30 varies
dependi ng upon whet her the host 20 is a notebook personal conputer or
deskt op per sonadmsbimpuderpaddre SAA bhen 30heanibral osuepudf daviadl e
(electric wire) or wiring pattern. The wiring pattern 15 may be fornmed on,
for exanple, thaufpunsetheisenisl bdatd signhhe. host 20. In this enbodi ment,
the length of the SATA bus 30 is called a cable |ength, regardl ess of

whet her the 5ATA busIBOafsofdened with osbers embapinsgtpapfethe The SATA
bridge 100 is also 20 connected to an HDC 119, described |ater, contained
in the HOD 10, nvenblATA Bugre20st REPVEBARoRNEYEESRhECATALFADEr Race
standards. The SATA bridge 100 conprises,a physical _| ayer ,processing unit
101, |ink/transhbFst|adertproeesdeenycesvihlt 2189 aRd %ﬁaiégéﬁr 8%’ The
physi cal |ayer processing unjt |0l executes.hjgh-rate _serjial .data transfer
(transni ssion/r c%%??%ﬂ)g%?%kfﬂ%l%Agﬁvbﬁg ﬁb?h a-SfﬁlaiIA#%ién?Fﬁé, t he
data transfer rate is_1.5 S. (gi i per ad) . e i cal layer
processi ng unit iﬁi’i%?%r%S%gglégt%?geééﬁvganﬁggﬁgﬁﬁetggTKEEég 30, and

transmts the daiactpohle LEOKEL' RBSRAL! sacbAUCE1BEREBATLNACYALE 102 I n

accordance wwth the Interpretatron result. Further, the physical |ayer

processifyg uni tpl0l r{FapsEiLetacAGEl Abvdakaisatgnaksi B FesBONSegha1a request
fromthe link/transport |ayer processing unit 102. The physical |ayer

processing 10 ughtpd@luhiel Bdescanpabtpuly anphirkiceset@ia. dika euipul
anplifier 10la anplifies a serial data signal supplied fromthe
i nk/transport tayehepgseetsdi AJAUbUE; 1QRAd andiegtpstignbhe amedulttaet signal
to the SATA bus 30. The gain of the output anplifier 10la is 15 adjustable
from by the useadfmahihgctiavécy @sirngdifietiegamplee firlse jpugperd omitputThe
|l i nk/transport |ayer processing unit 102 includes a link | ayer processing
unit and transpenrtt| agerapeotbssitngstniseriahi datar 6 igoelshans. athe
respective link [ayer processing unit 20 supplies the physical |ayer
processihg uni tanpiifpdn defeguesedt BYoat pecead velyraPLiithdee H5REe e a
request fromthe transgort | ayer, cessing uni.t Eﬁ{ther, t he li nk | ayer
s

processi ng uni t WeERpFR ffﬁéttﬁéﬁgé r CUERVEr UBrbc 85ERHE Sudie it Tat a

transmtted fromthe,2 hysi.cal .l ay processi it _101. transport
| ayer processi ngehhPt g@EFoF nﬁ%ferﬁégesgg 3@?%&5% Iﬁ?éﬁ%%%ﬁ%?%ﬂ?\

interface and S@IélhaggrEag%coxgesignal output unit for outputting a

second serial data signal to the serial ATA bus; a

20 cable length designation device for designating a
cable length of the serial ATA bus in accordance with
a user operation; an amplitude parameter generation
device for generating, in accordance with the cable
length designated by the cable length designation

25 device, an amplitude parameter for determining an
amplitude of the second serial data signal when the

second signal output unit outputs the second serial




.- 15, ATA and SATA interfaces are inplenmented by the link/ transport |ayer
processing unit 102 and the physical |ayer processing unit 101. The
register 103 is used to hold, for exanple, gain values. Each gain value is
5 an anplitude paraneter for determining the anplitude (output |evel) of a
serial data signal output fromthe output anplifier 10la. The gain of the
output anplifier 10la is set as a gain-valaue-+4n the register 103. The
configuration of the HDD 10 except for the 10 SATA bridge 100 will be
descri bed. The HDD 10 has a disk 111 as a recording nedium At |east one
surface of the gisk dildnd B, arkecongi tgugdr dacervinyhish dataanslitude
magnetically recorded. A head (magnetic head) 112 opposes the at | east one
recordi ng surfasgrafietde ehsikllbglidle dmplbeudxaopl eheof s&t€ndlsethel HDD 10
i ncludes only one head 112 for facilitating the explanation. However, in
general, both sdafacesgwiltte fadk @ithserzerasgeecstipngasedf does, which
respective opposing heads. Further, in the exanple of FIG 1, the HDD 10 20
i ncl udes a S|ng¢erdabkAlﬂllntbméaee stendaydencrvher éhplﬁ#aﬁtt?l@ﬂ di sks
111 stacked on each other. The disk 111 is spun at high speed by a_spindle
not or (SAM) 113trdhichéedigerreseied ther eagonAdsaFité data FLgReand to
the disk 111. The head 112 is 25 attached to the tip of an actuator | 14.
The act uat or 1I%uﬁ%§tafV%mth%o?PCﬁﬁgoﬁleQ@iﬁOEEButTHElECtGaFSFOPf4 is
driven by the VCM 11 reb e, head, 112 over
the di sk 111. AZLER? sﬁ@? lFH gau§%¥n95dB32F?lSﬂgdagﬂuﬁtﬁﬁggg St r ack.

The SPM 113 and_VCM |, 15, SPM
cu?rent and egmf%ﬁ??gn?}gé%bpgﬁg grgﬁ%éeﬁgfé%kéeagébé%g %%E%he(notor
driver 1C 116 syppLl seghiie pEVLLLE hbhe0qaPHueULheRkadesy %@t ed by a CPU

122, and supplies current e5|gnated by the CPU 122.

The head; 412 is ﬁﬁﬂﬂgﬁ&@d é?aﬂe?@@dwhgn(Qﬁ@dségoﬁﬂp%hﬁhgﬂ Suftgritt ) 117. The
head I C 117 inc udes a read anplifier for anplifying a read signal read by

the head 112, apdig Wﬁt%ﬁté”ﬁhbf sebohar seenwer tafa Wighe 1dakad nhe a wite
current. The head I1C 117 is connected to a read/wite IC (read/wite

channel ) 15 118gedbadr saghwli batpGtlh8iis taasisgealr ipoee pairtd caddwarce for
performng various signal processes, such as anal og-to-digital conversion
of a read signatomeanddingtbt Wirteé daeatrdedodideyiceavidatthe etexidlhe
read/ wite IC 118 is connected to a hard disk 20 controller (HDC) 119.
' ATA bus, the particular command including the ampli-
15 tude parameter generated by the amplitude parameter
generation device, the particular command being used
to supply the amplitude parameter included therein
to the first signal amplitude adjusting device of the
first electronic device as the received amplitude
20 parameter.
In accordance with yet further embodiments of
the invention, there is provided a method of adjusting
an amplitude of a serial data signal, employed in a
system in which a first electronic device with a
25 serial ATA interface is connected to a second elec-

tronic device with a serial ATA interface by a serial

ATA bus. The first electronic device includes an



,The HDC 119 has a disk control function for controlling data transfer from
and to the disk 111. The HDC 119 includes an ATA interface. That is, the
HDC 119 has an ATA interface control function 25 for receiving and
transmtting commands (such as read/wite commands) and data fromand to

t he host 20 via an ATA bus 120. However, in the enbodi nent - 17 that

i ncludes the HDD 10 having a SATA interfate, t+he HDC 119 is connected to

t he SATA bridge 100 via the ATA bus 120, which differs from conventi onal
HDDs. The HDC 119 is connected to the host 20 via the SATA 5 bridge 100 and
SATA bus 30. Thei ¥ 10ufpiit hesvEeapEbsesutphtpey ansérial. ddbe j unper
unit 121 is used as a cable length designation unit (cable |length

desi gnati on neamsdnddrtdeshgnasrhgl t ATAClabse hArdgihsbinahea®pIAtbds 30. The
10 junper unit 121 includes at |east one junmper. FIG 2 shows a
configuration exdiméeing déei¢enper adjustiddg &n emplégudpl efofthBI G 2, the
junmper unit 121 includes two junpers 121A and 121B. FIG 3 shows the

rel ati onshi p beseréal edehacorbiait idnaetorfenseavésh(apepmpbdispndshort ed) of
the junpers 121A and 121B and the cabl e_| ength desi gnated by each

combi natidn. | nPaRenekakpyeenofthe &ignali pubBih faNpERSOESPATENERE21B
assune an open state, the cable Iengtg is 10 cm if the junpers, 121A and
121B assune opePChhdlsHBERedlonalt at 48 W%gbgétF9@P§}5Fﬁegg§8FétFEﬁgth is

30 dif the ] 121A and_121 horted and tates,
‘espect i vel y, the CABPEURBGLHFE BOCEHTCFRFLREF, CRE-MBRFAC Pan®i s gi ven to

the case where both junpers 121A an S (o] d “ is 25
apparent, a Iar%g?rnéﬁ%g?£6?n]ué%e?gpégéggg éﬁgﬁgégggaﬁg%tﬁ%kgggﬁgﬁﬁpke
number of JunpeEﬁetgﬁphEEHQE H@'EhéZQekQQEUQ§§a kAgnhar geknnymer of cable
| engt hs users -1 can designate. Further, a DIP switch may be used as

the cabl gyl engt b; dggh gpathHae HBbHceiBﬁE?@@sQEhbhgekﬁﬁﬂeHa%@i%ib%hl,The DI P
swi tches may desi gnate as many val ues of gain as desired such as 8 val ues

or 5 16 val ues. tfbeafPUitddei SeBefliAc80BY @hkeampn ittheleHpRrbthetBre CPU 122
i ncludes a nonvol atile nenory prestoring a control program such as a flash
ROM (FROM | 23. efthpl EROMER23amplptageanitahhe semielladialte memomay. tbhe CPU 10
122 controls each elenent in the HDD 10 in accordance with the control
program prest or édlinwihbiER@OMr228e, Ustnpadeitedt iion sefr itle ARBD ingerthe CPU
122 reads the state of the junper unit 121. The CPU 122 determi nes the gain
of the output afipbef séprnderdss rvhenhéheabeeons et oidst GeRIE® by t he
state of the junper unit 121. The CPU 122 sets the deternined gain value in
the regi §Per 103ectdvgst EhRi fEriRd gats vdonel/t REICPEHERS dférs to a gain

(o fhe e Storglnelatly ERRYithde LASaARR I BTG Wl oS

adjusting device.
In accordance with yet further embodiments of the
invention there is provided an electronic device with
20 a serial ATA interface, having a signal output device
which includes a processing unit for converting serial
data to parallel data and parallel data to serial
data, the signal output device outputting a serial
data signal to a serial ATA bus which connects the
25 electronic device to another electronic device, the
another electronic device including another serial

ATA interface; a cable length designation device for



,20 output anplifier 10la in relation to the states the junper unit 121 can
assune. FIG 4 shows a data structure exanple of the gain table 123a in

whi ch the gain values are Gl0, G30 and G60 corresponding to cable | engths
of 10, 30 and 60 respectively. 25 As described above, each state of the
junper unit 12| designates the correspondi ng cable | ength of the SATA bus
30. The signal attenuation factor of the 11- 49 SATA bus 30 depends upon
the cable I ength of the SATA bus 30. Accordingly, determ nation of the gain
of the output anplifier 10la in accordance with a cable |ength designated
by a state thatdddieghatines alnbdrdmdtSr CRSpASSENEabEa8Sothe dgbeem nati-on of
a gainin light of the signal attenuation factor of the SATA bus 30. The
gain (anmplitudelgaganeieriival sieyial ATER bus pith acpbrdaece 1@lahdet er m nes a
signal anplitude at the transmt side. Therefore, in the enbodi ment, the 10
gain of the outypser ampidieoniOdadi s device, anesponstvevapueh¢e. g., GLO,
G30 or G60) that is determned in |ight of the signal attenuation factor of
t he SATA bus 30desibnated arabiesteherepypactnbaplveudé aebier berpib, side to
neet the SATA interface standards. 15 The reason why the gain of the output
ampl i fier®101a F&r RABIFFHed & @m@h%tEﬁetﬁé hbeepphipbndphat 8988t er ni ned

ZyrEL‘g: SiIbL?d'e:t;%%rgﬁv'qﬁeiﬁg%‘?ﬁﬁ%giguﬁ uEfiar ayic'il 'aﬁéfl het, ﬁﬂ‘é‘ﬂgﬁge?t
F

i gnal has. becr Bl bUYT5i Oh BAC anpT - bug" EpeRkon 6L pBARCARBR bdaBgCor, for

exanpl e, 400 mv éﬁﬁ?%égf? %g % aggbi éekaig%ageﬁﬁ bs e¥gg§gt 25 fromFI G

5, even if the 3 si gnha serral data signa

output from a ti@fﬁﬁﬂét?&s}g s & P?.L@dATAt *ﬂﬁt@m@hb%“% ﬁH?EHt signal - 20

anplitude) of the 'signa i es epen ng upon t ength when it is

input to @ receipter sy deiscHI T ONOF thes cablerdengt twof ot hmﬁﬁﬂpezwmse?vo

t he higher the signal anplitude attenuation factor. In 5 the exanple of

FIG 5, when the cabigel gBgbliphayl8gCamraivhagsi grali canplriet udeoapolhe gdecei ve
side~is about 380 nV. This amplitude is | ower by about 5%t han the
anplitude (400 )aad tdestidosal & pade. ofhehet bpecalii eakéngt hiildu36 cm
the signal anplitude at 10 the receive side is about 360 nV, which is
further |ower thaatehembopinentde ¢400haV)ingenthent r andnitbgsiter Whah i s,
the attenuation factor is_about 10% In the case of a cable length of 60
cm the signal Bl yeneeabtdeperiptépegsvae poogBoand3zbenttetapiler 15

means an attenuation of about 20% Therefore, unless the signal anplitude
at the t¥ansni tdeFaeiPsiappPEpEheaeBPdiBents 4¥6PdRALEWni ERIVSe tRabl e

| ength of the SATA bus 30, the s tude_at the receive side nma
faI? out si de th%xé}%ﬁHaFBerﬁﬁbacagggﬁlngﬁhﬁﬁlﬁﬁepéégﬁtlon L¥ |nLorrec¥

data. To avoid this, gain,tabl e,123a haV|n ructure as shown
in FIG 4 is prepareg?go ?ha? thlﬁgin 0 rﬁ%’&ﬁﬁﬁ%&' %%Kfﬁér 101a is

e o enk syl {05 85080 et uopLata eyl mutli o ences
host unit 21, SpApPridgsrd2ngndol UAPERbEAitent of the invention;
20 FIG. 2 is a circuit diagram illustrating the
Jumper unit 121 appearing in FIG. 1;
FIG. 3 is a table illustrating combinations of
the states of the jumpers 121A and 121B appearing in
FIG. 2, and the relationship between each state and a
25 cable length;

FIG. 4 is a table illustrating a data structure

example of the gain table 123a appearing in FIG. 1;



- 21+ 23. The main host unit 21 corresponds to a conventional host that
perfornms parallel data transfer using an ATA interface. The SATA bridge 22
and junper unit 23 have the sanme structures as the SATA bridge 5 100 and
junmper unit 121 included in the HDD 10. The SATA bridge 22 includes an
output anplifier 221 and regi ster 223 corresponding to the output anplifier
101a and register 103 of the SATA bridge 190.-The main host unit 21

i ncl udes, for exanple, a flash ROM 10 (FROM 210 as a progranmabl e

nonvol atil e nmenory. The FROM 210 stores a gain table 210a that corresponds
to the gain table 12Bagi nso{Posagedphnil hesEP1Rd ehet PE1EPD-AONiHN the
enbodi nent, the contents of the gain table 210a are the sane as those of
the gain 15 talbetvidlda showmpithde &f dpoatacsiyesl oncobivbe hosk 20, the
main host unit 21 reads the state of the junper unit 23. The main host unit
21 acquires, froegeiree gaide tathd eti2dO0aabldelgagthobft heSADAptsadP)itifer 221
determ ned fromthe cable | ength designated by the 20 state of the junper
unit 23 (e. g.,tRAEMNESBtwWwe @GD)thahdabai sigosl Lni ¢02Im¥evsenhiétatqui red
gain value in the register 203. The main host unit 21 and SATA bridge 22
are connetted WHMERLATIIPYsa JdgramspiATAiéRs 24 corresponds to the ATA bus
120 of the HDD 10. 25_Instead of the ATA bus 24 or 120, a peri pheral
conmponent i nt er connettC( PEI 3SpasTlpyrhaxanpreluhniBhe¥BARGPHRIL B the ATA
bus, may be used. In.this case he SATA interface control circuit

, - 2 t .
realized by the QFHHs PV +%Og%%ne%%°%+%9?ﬁe OF nS&tPERIbr HBge.
Referring now t flo t of FIG .6, the operation of, the, HDD_ 10
during activaIi%ﬁ#%ﬁ%%é%%c2§%bs%rg%%%.d?%?%?%??gaigﬂﬁeatﬁ%?i?hée 10 is
used as storage;f t j hi e, r I np r).
Di fferent conpyté?i%%gﬁ acu?%?sé%ggéc %og%ét%u@?ggnggﬂﬁhé??’hgéﬁ SATA
(bridge aat differentdi st ancesciepmmbpei {sEPMURL! 8.0adapRRARNG 10 on
the particular geonetry and layout of the PC adopted by each i"'ndividual
conput er nmanuf aetddeduns, assesitig Thus hbei BAt A €3B! 8£30hwi Lhpbave
different |engths depending on the |ayout chosen by the manufacturer. In
this case, a ussni{t hfomeswfatigrergaintihe 4d5neonphbet)unperates the junper
unit 121, which serves as a cable | ength designation device, to designate
the cable |l ength of the DEAPALIDS DIEARIATICN Hed'HED TNOMENTION he HDD 10 to
the host 20. When the cable length of the SATA bus 30 is as short as 10 cm
both 20 the junpers A2anshem eQuBppedtwethuapeagnaticldlsihdulistebe set to
an open state, thus resulting in the gain of GLO being selected. Wien the
cabl e | myth of RFARNSATAHUSEBATR 3ATBhglatesbaem aneordimer §0121A and
121B of the jqugr nk%Hé21 shoul d be set 25 to a shorted state and open
state, respecti®el§FPIHRERbsUF g HRVERELIGRI Wbt BD Berfgiiefedted.
During the acti i of, the HOD 10, the CPU - 23 122 qof the HDD 10
reads the statégﬁﬁfiwﬁf%%n% g%rﬁﬁi%\B%dtaﬁ1%?8?m?ﬂ%yfﬁﬁp§FaUﬁP9521 (step
S1), and refer the; gai e, 0. s¢l gain _
correspondi ng ?%h?hép?%%3é2§%f£§ %%ggﬁ%$jh%%%§§£ig?§§5%gﬁd¥§E¥EgP§Fep S2) .
Thus, the CPU 198k b €00RE! &4 O i fn t DEc 0Rb fnb BB end2daq: 88T RS RS an

anplitude paraneter generation device. The galn ta 3a serves as an

anpl i tudg par anetes) Si e figvESerhansnbbgi bk 182 e8EVERvARLaRnanpl i tude
paraneter selection 10 device since it selects that appropriate anplitude
fromthe gain tadl ehddda. aWeDDthe gahprisabkealddaihasatrhe (datra)structure

as shown in FIG 4, if the junpers 121A and 121B are in the shorted and
open states, rdspedde vVEDY, dhew€PlU 422asebint BDI60nas theetftaphigmal gain
of the output anplifier 10l1a in |ight
except the bridge 100) having a configuration
corresponding to that of a conventional HDD that
25 performs parallel data transmission using an ATA

interface. The SATA bridge 100 is formed of, for

example, a one-chip large-scale integrated circuit



sof the signal attenuation factor assuned when the cable | ength of the SATA
bus 30 is 60 cm This is equivalent to the generation, by the CPU 122, of
the optinmal gain value corresponding to the cable | ength 20 desi gnated by
the states of the junpers 121A and 121B, as the anplitude paraneter val ue
for determning the anplitude of a serial data signal output fromthe
output anplifier 10la. The CPU | 22 sets th8 selected gain value in the

regi ster 103 of the SATA bridge 100 25 (step S3) . Assune that in this
state, the head 112 has read a data signal recorded in the disk |11. The

si gnal - 24 (Ur¥Rd. siTral JATRder 1ygé hebheade 11877 s1@opséfved Hy ikhe head
| C 117. The read signal anplified by the head 1C 117 is converted into
digital data bybAMe ¥y inde ecdrEudB. ciheuitat fot spsefidrhindg hen®dA- bus | 20,
where it 5 is transferred by parallel transfer fromthe HDC 119 to the host
20. The data semCY reaR{eies HIC baoveen tde X2 busenPdcé sandnSkTAed by the
|l ink/transport |ayer_processing unit 102 into a serial data signal
conformable to %qﬁ; interface standards. The 10 resultant serial data

signal is sent tot hysical | ayer_processing unit 101. The out put

arrgl i fi ersj 101a in t@%hﬁﬁ%f}@%ﬁ@? oh%s%??lge%?‘fl 4912 aRPFETfi eg t he
serial data si l_wit \ i es] ted by the gain value set in the
regi ster 103, gjr;tg%%![ p%t%gf]hagfémgiwsblf%@ ATAlgrb% 3t Fhelseffal data
signal output f t : i fi o.th TA bus 30 is

tr gnsf err eg to e{]}cgeg#c}g}%oc?ﬁla@{%eﬂ%%t%g% .thi%gmgérf%l a%la‘?‘éog“i‘%%a!
output 1o, Lne SATA i b s Aldenual abhy, L% 0. SUTA D20 Def af. 1

reaches the receive side (the input term nal
attenuation faatargtrardescid dAren aabd esd eqngidy, 9f SATA P I's varied,
as is showmn in FIG 5. Therefore, unless the arrpllitqtgf%e oéfA aéjii(gﬁal out put

fromtheotransmise 25 sitte HID SiEd. t 0Ll @PROF ORSE @ £ Mk UL 8GO0 & nghd 0 the
cable length of the SATA bus 30, the anplitude of the signal may fall

out si de the st &fddr dusarye wheires tdepen@ing igpdeoaiygeattidensecei ve side.
In this case, the signal is not correctly received. In the enbodinent,
however, the g&th isf a hotahquk remddddlercafates setdedbraughetdenaBgi St er
103, to an optinmal value that 5 enables the signal anplitude at the receive

side to fall WYXHMWEHe stBRISATH e, 30 rcaeder dimoeedviah 4 herlelbl e | ength
of the SATA bus ﬁo corresponding to the state of the junper unit 121

desi gnated by & LU ¢ In iy Wididio igatRrer | Bie gt Bing gralitexn 10
attenuatlgd by the SATA bus 30 before it reaches the jnput term nal of the
host 20;°t he sfgHaPSami et tHe 3R erth T Hitehec We@ii 0 can be

made to fall wythin t t andar.d ng i.mlarl fhe user operates the
j unper unit Z\émb%%rprar 6)\}71':3(}:31 irhr?s[%ei(ﬂ'os?[rbgkfjos rﬂ&%dqjtm%féts’i gt L ¥R abl e
| ength of the GATAHUIS 3G [ act i vat | 0 e 20, _the main host
unit 21 selects, fromthe g%%l %tgbﬁasg %I%La%d)?%eéa@%?en ]\h/%s %h’corre?%%]b nding to

the cable | engllesdemnaiachdy dite i Gl 3deid UEtedE 2%q90 The main

host unit 21 sets the selected gain value in the register a result,
al so in the hostr 2Qrie ppaiteref. t howWpu widdd i ggo 242 £p4y be set to an

optimal value determned fromthe set cable I ength. [Mdification]
20 connected to an HDC 119, described later, contained in
the HDD 10, via an ATA bus 120 that conforms to the
ATA interface standards.
The SATA bridge 100 comprises a physical layer
processing unit 101, link/transport layer processing
25 unit 102 and register 103. The physical layer

processing unit 101 executes high-rate serial data

transfer (transmission/reception) via the SATA bus 30.



25 Referring again to FIG 1 for facilitating the explanation, a

nodi fication of the enbodinment will be described. In the nodification, when
a user - 26 designates the cable Iength of the SATA bus 30, they do not
al ways have to use the junper units 121 and 23. For exanple, they can al so
designate the cable I ength by operating input neans (such as a keyboard or
5 nouse). The user (e.g., manufacturer-ofl1the-PC) may use the nouse to

sel ect anpbng a drop down |ist of preset cable |lengths or may use the
keyboard to input any numerical value of cable length. In the latter case,
t he gai n val ue Amyties obime nethd raat a nt eapPoOrdo raté ngs bet seespthe points of
FIG 5 closest to the entered values, or if FIG 5 is represented by a
formula (as for(ekaaipltes past reeghtd)] | nefhe tpleygacal vhhver npyobessahgul at ed
using the fornmula stored in the FROM 210 with the entered | ength val ues as
inputs. 15 In tWeltol¥isterprets datauféceiead ffomhehgaShAThabue
correspondi ng to the designated cable length is set in the registers 223
and 103 of the XNTAM | HEssEPtandhe odataote hike ehtnk{ heanapParhost unit 21
executes the commands for setting, in the registers 20 223 and 103 of the
SATA bri dyes 22-2¥RF JRPCeHEl &I Wikl L@2 chr respordange t Bithetkabl e 1 ength

desi gnated by the user. Referrin o the flowhart of FIG 7, the gain
setting process-byPTHeE FAF HPhoseSHh t 2@99%@?rbet§% B%%E??%ﬁ.l%¥§ﬁne her e

hat the host 20.is_ 1D b) th i de desi d b , d
hen a cabl o | ngteet et oy (et TRt Thi- 55} 04LE a#fn?éﬁéfell% iﬁgut
de, th [ ity 20 L Spl | e. ti [
[0 chabl e The deer T Saiect Bodeert ont 2hurac) EhyEhetresloFEm 0atn . cabl o

length is inputpfseleeted)u it ther pab_fﬁe'ﬁﬂgébcéliﬂagérnpgscééggggsmh the

mai n host unit 21 stores the information indicating the Tnput cable | ength,

i.e., the inforymit orol thepiddy dMeocabhe Aepoihidesignat edrhy the user,
in, for exanple, a cable length storing area pre-secured in the FROM 210

(step 10 S11). Jdutpint sammrh fieatio®na odmpher eabodi sepial heashapdgndicabl e
l ength information is stored in the cable length storing area of the FROM
21 0 when t he hosipElDied Stomppede Thek/tbfanspbronlsyeredrboetshéngabhétl engt h
storing area was updated at the step S11 15 to the newest one desi gnated by
t he user. 102, and outputs the resultant signal to the SATA
bus 30. The gain of the output amplifier 10la is
15 adjustable from by the user (manufacturer) using, for
example, the jumper unit. The link/transport layer
processing unit 102 includes é link layer processing
unit and transport layer processing unit, which are
not shown. The respective link layer processing unit
20 supplies the physical layer processing unit 101 with a
request to output a signal, in response to a request
from the transport layer processing unit. Further,
the iink layer processing unit supplies the transport
layer processing unit with data transmitted from the
25 physical layer processing unit 101. The transport

layer processing unit performs interface conversion

between the ATA interface and SATA interface. The



.Subsequently, the main host unit 21 determ nes the gain val ue corresponding
to the cable length indicated by the newest cable |length information stored
in the FROM 210, referring to the gain table 20 210a stored in the FROM 210
(step S12). The main host unit 21 then executes a first gain-setting
command for setting the determ ned gain value in the register 223 of the
SATA bridge 22 (step S13). As a results the gain of the output anplifier
221 in the SATA bridge 25 22 is adjusted to the value set in the register
223. In this state, the main host unit 21 sends a second gain-setting
command (a par tAtal aid CoNTRNI) t é PF4BEs AdPe impPEmehbs&d 28yt Bher anskegr it to
the HDD 10 (step 514). The second gain-setting command is used for
instructing thetHiksdort olseértpeogassingl ueitel @2 nanéddthe phgsstep S12 in
the register 103 of the SATA bridge 100. 5 The second gain-setting command
includes the galayenlpeodessinynedittl®he sThp B52@isThe 383o0hd yard-setting
command output fromthe main host unit 21 to the ATA bus 24 is transferred
to the SATA britigehokd, Ther SATAnDledgea 22 ¢ohvests EBchheasecBpdue is
gain-setting command into a serial data signal (serial command, signa
conformabte to @%ea@¥@¥¢vﬁ?eP@éé@eE?EnéaFd et?ﬁ@l§é86n8h§a?ﬁp%éFPg

command as the serjal data sijgnal is a ified th & E lif 221
with the gain sé?uFBth%eV%b?S?Era1§e§? gﬁaaoﬁ H? t8u EB S%ngmbﬁbeso
The gain set in tP ﬁ iS 223 ﬂgtche hthe cabl% gngth of the §ATA bus
30. The second Garh* eg?P Sen? Pr8ATEn8T o Fub kgt FIBF 1221 to

t he SATA bus 30 8 t;§£$f§rrggt186 : g&habaéhgn§keEh% r%B%s% 18K dge 100

of the HDD 10. brldge e ei'ves € Secon galnset i Ng conmand

transferred by serlabhgrggﬁEg w¥bhaibhe o PATADLES 399 gkde%te¥ﬂﬁ§%%% that the

anplitude of the received sec gai n-setting comman

fecelved1§ef'a'sﬂ@Aab§h9ﬁéliobahh§1mbbhaesEBQbSGTA Tﬁ%emb@CQOSh@@d@rd
range. This is because the second gain-setting command sent fromthe output

anplifier - 28isR2i10fathe BATArBindofnecdual the tearinichesisde felest 20)
to the SATA bus 30 is obtained by anplification made wth the gain that
mat ches the cabbé tragtihskf 1iheiSAZArbusrd@ngTlherFAEA lbni die chO@acanvert s
the 5 received second gain-setting command into a serial data signa
(serial commandisigaghptéonfdymublerdedt heASATAC rineghadd csteaddr ds.2 The
second gain-setting command as the serial data signal is received by the
CPU 122 vi a t heopPashasthgoaindenpt 218 rerepdsng) surFace adcdh@arde ki th
t he second gain-setting command transferred fromthe host 20, the CPU 122

sets theldain valde, ﬁﬁchGeGXﬁﬁpﬂﬁeoéoﬁﬁ§nd1'|ﬁh@h@Iﬁbdﬂéﬂ€F 1968 the
SATA bridge 100 (step Sl h ificati st cable 15
| engt h infornatpgi Yd&8fy Sﬁgdlﬁé OGS%PC&gﬁ G T80 3§i%¥3 210 of
the main host u |t 21 of .t he host 20 A cordl t boy.e ti oned
steps S12 to S1BOWENCAYsd & SE&Ear ekl NG TR t%%%béF?gé%<§$%) e host 20,

assum ng the coLLect %@b&%co§@95@ has AR 20TV iU o6 d MR o Yo S 16y user
in a previous start-u
heads. Further, in the example of FIG. 1, the HDD 10
20 includes a'single disk 111. However, it may include
a plurality of disks 111 stacked on each other.
The disk 111 is spun at high speed by a spindle
motor (SPM) 113. The head 112 is used to read and
write data from and to the disk 111. The head 112 1is
25 attached to the tip of an actuator 114. The actuator
114 has a voice coil motor (VCM) 115. The actuator

114 is driven by the VCM 115, thereby radially moving



‘or activation operation. In other words, during the activation of the host
20, the second gain-setting command can al so be transferred to the HDD 10
after the gain value corresponding to the cable length 25 indicated by the
newest cable length information is set in the register 223. This procedure
can be executed even in the case shown in FIG 1 where the - 30 host 20
has the junper unit 23. Specifically, durisg +he activation of the host 20,
t he second gain-setting command can al so be transferred to the HDD 10 after
the main host unit 21 sets, in the register 223, the 5 gain val ue

correspondi ng tihd heesd at 22 ddvdhechain@eskunit. 23as | & t&sS1€ASERethEA€@ 1S NO
need for providing the junper unit 121 in the HDD 10. The above-descri bed
enbodi nent is directeddol bl aysd evn equt ppeet wethckan HOR: (SRgNEL B cadd sk
drive). 10 However, the present invention is also applicable to a system
equi pped wit h ansdf hiekrS taype pdwalfek oy i vespsachvasdanvopyi catrensk drive,
magnet o-optical disk drive, etc. It is sufficient if the disk drive has a
SATA interface. (SHE @resemt anydeVEN opurseht) t viepp hppdi 18omadl ®otora system
equi pped with an el ectronic device other than disk drives, if onlg t he

el ectronit devidel¥ris H SAIf: i ntlee feECr AdHivebnaF AHGamvBgbseanghe

nodi fications will readi]y occur_to those skilled in the art. Therefore, 20

the invention iFFY tsl bridbderaspdet ursenbt s HPRabECEoPYhe SBBctffc detail s
and representative enbodi nent.s d descri herein, Accordipgly,
vari ous nndifiéﬁ%?dﬂgp @e%etm%jggﬁp}ﬂguylﬁép%rgﬁﬂgc?FBﬁ?FhgegbgP?Eggr
scope of the g r i jye concept as 25 defined by the appended cl ai ns
and their equi?gféﬁ%%.ay@TE%%' WHAT IS CLAIMED IS: 1. An el ectronic device

with a serial ATA  The head 112 is connected to a head IC (head

10 amplifier circuit) 117. The head IC 117 includes a
read amplifier for amplifying a read signal read by
the head 112, and a write amplifier for converting
write data into a write current. The head IC 117 is
connected to a read/write IC (read/write channel)

15 118. The read/write IC 118 is a signal processing
device for performing various signal processes, such
as analog-to-digital conversion of a read signal,
encoding of write data, decoding read data, etc.

The read/write IC 118 is connected to a hard disk

20 controller (HDC) 119.

The HDC 119 has a disk control function for
controlling data transfer from and to the disk 111.
The HDC 119 includes an ATA interface. That 1is,
the HDC 119 has an ATA interface confrol function

25 for receiving and transmitting commands (such as
read/write commands) and data from and to the host

20 via an ATA bus 120. However, in the embodiment



i nterface, conprising: a signal output device outputting a serial 5 data
signal to a serial ATA bus which connects the el ectronic device to another
el ectroni c device, said another el ectronic device including another serial
ATA interface a cable |l ength designation device for designating 10 a cable
| ength of the serial ATA bus in accordance with a user operation; an
anpl i tude paraneter generation device forjgenerating, in accordance with
the cable | ength designated by the cable | ength designation device, 15 an
anplitude paraneter for determ ning an anplitude of the serial data signa

when the signaltioat pidc deyésecioatpob 16 heasenbah gRYR $hevakacthergpplitude
determ ned by the anplitude paraneter enabling the anplitude of the serial

data signal to HBad|1wthé cenRédctadges Shépshatedriagseroal vALAchat erface
st andards, when said another electronic device receives the serial data
signal ; and , a ATAynaks ahd? i twieckdiusfeny fleomceofivenadpnsli HODEhe seri al
data signal to the anplitude determ ned by 25 the anplitude paraneter, when
t he signal out ptie déd¢ ckl duipucennéeetedrial tdatlaost ghal vi. thaeSRTAcCt roni c
devi ce according to claim1, - 32 wherein the anplitude paraneter
generati oh deviReldgr| LR sandnShFp| pesida0 par anet er st orage device for

storing anplitude paraneters_in relation to respective cable
The HDD 10 further comprises a jumper unit 121.

The jumper unit 121 is used as a cable length desig-
nation unit (cable length designation means) for
designating the cable length of the SATA bus 30. The
10 jumper unit 121 includes at least one jumper. FIG. 2
shows a configuration example of the jumper unit 121.
In the example of FIG. 2, the juhper unit 121 includes
two jumpers 121A and 121B. FIG. 3 shows the rela-
tionship between each combination of the states (open
15 or shorted) of the jumpers 121A and 121B and the
cable length designated by each combination. In the
examples of FIG. 3, if both jumpers 121A and 121B
assume an open state, the cable length is 10 cm, if
the jumpers 121A and 121B assume open and shorted
20 states, respectively, the cable length is 30 cm, and
if the jumpers 121A and 121B assume shorted and open
states, respectively, the cable length is 60 cm.
Further, no definition is given to the case where both
jumpers 121A and 121B assume a shorted state. As is
25 apparent, a larger number of jumpers may be employed
and the larger the number of jumpers the jumper unit

121 includes, the larger number of cable lengths users



'5 l engths, each of the anplitude paraneters determ ning an anplitude of the
serial data signal when the signal output device outputs the serial data
signal, the anplitude determ ned by each of the anplitude paraneters
enabling the anplitude of the serial data signal 10 to fall within the
range, stipulated in the serial ATA interface standards, when said anot her
el ectronic device receives the serial datassignal; and a sel ection device
for selecting, fromthe anplitude paraneter storage device, the anplitude
15 paraneter corresponding to the cable | ength designated by the cable

| engt h desi gnatdaon dievigeat$. Theredect roOM e dayi €6n agePNsh Ngsd® £dai m 1,
wherein the cable | ength designation device includes a junper unit. 20 4.
The el ectroni ¢ tdeviasb e cornditly des By tddn whet i thétheadi@nathanpl i t ude

adj usting device includes a register which holds the anplitude parameter
gener ated by thérgplunidel lar arBterD e nev it dlons devy cdes Sgndthe £ ect roni c
device according to claim4, 25 further conprising a bridge device
i ncl udi ng the Phalvaddigutofiaaide amdlehieredgutleras thevdhiakgedevi ce
connectigg a parallel interface bus to the - 33 serial ATA bus, the
bri dge device Fﬁﬁ%HQﬁJ i nterface conversion between an interface
corresponding to thgmgaQﬁgbe! gnterface,bus and a_serjal ATA interface
correspondi ng to the 'seri bus? PR parafret 1t i e ebracEPBusl bei ng a
paral l el ATA b or canf.or mabl e t%ﬁ%gf rall el ATA bus. 6. The
el ectronic devil;tglé3 é:c];gjo?l i nglq}colljcci{g?ﬁ M £1° aef ¢ M GhR TSP AR i ce
includes a varighligs; program, such as a flash ROM (FROM) 123. The
FROM 123 is programmable nonvolatile memory. The CPU
10 122 controls each element in the HDD 10 in accordance
with the control program prestored in the FROM 123.
Upon activation of the HDD 10, the CPU 122 reads the
state of the jumper unit 121. The CPU 122 determines
the gain of the output amplifier 10la from the cable
15 length designated by the state of the jumper unit 121.
The CPU 122 sets the determined gain value in the
register 103. To determine the gain value, the CPU
122 refers to a gain table 123a stored in the FROM
123. The gain table 123a stores gain values for the
20 output amplifier 10la in relation to the states the
jumper unit 121 can assume. FIG. 4 shows a data
structure example of the gain table 123a in which
the gain values are G10, G30 and G60 corresponding
to cable lengths of 10, 30 and 60 respectively.
25 As described above, each state of the Jjumper unit

121 designates the corresponding cable length of the

SATA bus 30. The signal attenuation factor of the



'gain'output anplifier. 10 7. The electronic device according to claim 6,

wherein: the a
generation dev

npl i tude paraneter generated by the anplitude paraneter
ice indicates a gain of the output anplifier; and 15 the

signal anplitude adjusting device sets the gain of the output anplifier as

the anplitude paranmeter generated by the anplitude paraneter generation

device. 8. The
signal anplitu

el ectroni c device accordi ngoto-claim 7, 20 wherein the
de adjusting device includes a register for holding the

anplitude paraneter generated by the anplitude parameter generation device.

9. The el ect r orSATAIeMice3 ACLOschdlg dpoc| Ehén dab 25 WBLEEhNo £t PRe €EREAT ONI C
sk drive; and said another electronic device is a host device

device is a di
- 34 which ut

ibizex0t hAAdiskdngle, adetemhimageoneyt cehe 1§aih s¥st em

conprising: a first electronic device with a serial ATA interface; 5 a
second el ect r orfilte deiiret winhl Bf ber | B0 1ATM | acevfdaece andth secableATA bus

connecting the first electronic device to the second el ectronic device,

first electron
out putti

unit to 15 mak
by a received
the first seri
second signa

10

15

20

25

ienEh desHErakrdy 10 atate sthat ghlae dunper unit tat

irst serial data signal to the serial ATA bus; and a first

af
si gnal agglitLmﬁ?%uﬁﬁﬁﬂm?mﬁ%%ﬁﬁc%h¢d@e%ﬁﬁmé@¢ﬁb°$h%ff@rgéiéibﬁali@htput

t he

first serial data sigpal h litude deternined
oI L 8 Gk S URCIOR DR FPe1 0% Bal SBBR pRLSURPE out put s

ou
amplifier 10la determines a signal amplitude at the

transmit side. Therefore, in the embodiment, the

gain of the output amplifier 10la is set to an optimal
value (e.g., G10, G30 or G60) that is determined in
light of the signal attenuation factor of the SATA
bus 30 and that enables the signal amplitude at a
receive side to meet the SATA interface standards.

The reason why the gain of the output amplifier 10la
is determined in light of the attenuation factor
determined by the cable length will be described
below.

FIG. 5 illustrates changes at a receive side in
the amplitude of a serial data signal due to changes
in cable length. In the case of FIG. 5, it is assumed
that the serial data signal has been output with an
amplitude (peak-to-peak amplitude) of, for example,
400 mV, from the output amplifier 10la. As is evident
from FIG. 5, even if the amplitude (output signal
amplitude) of a serial data signal output from a

transmit side is constant, the amplitude (input signal

data signal,.the second electrponic devjce including: 20 a
af eplitiaalurll’li ?arﬁoofil,ltuge parameter value) og Jche outpulE_j



‘outputting a second serial data signal to the serial ATA bus; a cable

| engt h designation device for designating a cable length of the serial ATA
bus in 25 accordance with a user operation; an anplitude paraneter
generation device for generating, in accordance with the cable - 35

| engt h designated by the cable | ength designation device, an anplitude
paraneter for determ ning an anplitude-of 20he-second serial data signa
when the second signal output unit outputs the second 5 serial data signal,
the anplitude determi ned by the anplitude paranmeter enabling the anplitude
of the second semphitwuldépn ofgtied §0ghal | vakidsndepenadghy shbRUtREed in
serial ATA interface standards, when the first electronic device receives
the second seri@bld(lekagith siigaal ibut putnpuontd he secebdesignal out put unit
a second signal anplitude adjusting device for adjusting the second signal
out put unit to Tekelemgesetiadcalkel¢alenatia sf ghlad HAVA hnsadP) i thde

determ ned by the anplitude paranmeter when the second 15 signal output unit
out puts the sedvhdheertke Fhgmeliynal stude shtengatbod Saghat.oufput unit
transferrjng a'ParticuIar command to the first electronic device via the

serial ATA bus, “RheS5he t PEul 5 - conminan i o ugrget henahpl i6ud@ BBr anet er
dommand bei g UM DA bpYE RSt F1 e PaFakEs eF iackaaehother oi n to
e 117 st s1anele gyl ud schust | ag.dovi oe. gl Uig Ligal 82 ehegtyonie
cL L 10, Mhet St i U paaeLEr AENEL LA Seybee L ELACES.
(oL o Lo SRERESELAC GRS Lenat i cory olphbe, sipliLyde gerter
10 the receive side is about 360 mV, which is further
lower than the amplitude (400 mV) at the transmit
side. That is, the attenuation factor is about 10%.
In the case of a cable length of 60 cm, the signal
amplitude at the receive side is about 320 mV, which
15 means an attenuation of about 20%. Therefore, unless
the signal amplitude at the transmit side is appropri-
ately set in accordance with the cable length of the
SATA bus 30, the signal amplitude at the receive side
may fall outside the standard range, resulting in
20 reception of incorrect data. To avoid this, a gain
table 123a having the data structure as shown in
FIG. 4 is prepared so that the gain of the output
amplifier 10la is determined in light of differences
in attenuation factor due to differences in cable
25 ‘length.
Referring again to FIG. 1, the host 20 comprises

a main host unit 21, SATA bridge 22 and jumper unit




‘5 the second signal output unit outputs the second serial data signal to
the serial ATA bus, the anplitude determ ned by each of the anplitude
paramnmeters enabling the anplitude of the second serial data signal to fal
within the range, stipulated in 10 the serial ATA interface standards, when
the first electronic device receives the second serial data signal output
fromthe second signal output unit to thezserial ATA bush and a sel ection
device for selecting, fromthe 15 anplitude paraneter storage device, the
anplitude paraneter corresponding to the cable | ength designated by the

cabl e length dexsi gnathiemalayiest hzni Thel syst LR BEEes dkH0at @b &hm 10,
wherein the cable | ength designation device includes a junper 20 unit. 13.

The system accdridimgl thost atitatlemberes npatdel i reitsi gpahs papl bt udg
adj usting device includes a first output |evel adjusting register which
hol ds the receiared\Tnpin temes gar améierSATE | hdbdiye 22 hen@5) wapét cul ar
command; and the cable | ength designation device includes a junper unit.
- 37 14. The $ysiterdhderelithe toane o trud;underas ntisai SATANpeidgai t
provides at |east three choices of said cable length. 15. The system
according to clddmans e init thl finstudedcin ophe RN t@. i sThedi sk

drive; and theéﬁg&%0 d electronic device is a host device which utilizes the
di sk drive as Q%Fglél% Vic el nalgides an i ek b came B hite ¥ 02 ¢l aghd 10,

The. Syst em accarti 1y 1o 44 41 0 SRAGHET o Hoe PR e RerghL HELFBNat i ng
device conprise$d ng register 103 of the SATA bridge 100. The

main host unit 21 includes, for example, a flash ROM

10 (FROM) 210 as.a programmable nonvolatile memory. The
FROM 210 stores a gain table 210a that corresponds to
the gain table 123a incorporated in the CPU 122 of
the HDD 10. In the embodiment, the contents of the
gain table 210a are the same as those of the gain

15 table 123a shown in FIG. 4. Upon activation of the
host 20, the main host unit 21 reads the state of the
Jumper unit 23. The main host unit 21 acquires, from
the gain table 210a, the gain of the output amplifier
221 determined from the cable length designated by the

20 state of the jumper unit 23 (e.g., G10, G30 or G60).
The main host unit 21 sets the acquired gain value
in the register 203. The main host unit 21 and SATA
bridge 22 are connected by an ATA bus 24. The ATA
bus 24 corresponds to the ATA bus 120 of the HDD 10.

25 Instead of the ATA bus 24 or 120, a peripheral compo-
nent interconnect (PCI) bus, for example, which

conforms to the ATA bus, may be used. In this case,



'nmouse. 18. The system according to claim 10, further 15 conprising a first
bridge device conprising the first signal output device and a first

regi ster for storing said received anplitude paraneter, the bridge device
connecting the serial ATA bus to a parallel interface bus, the bridge
device perform ng interface conversion 20 between an interface
corresponding to the parallel interface bgg anrd a serial ATA interface
corresponding to the serial ATA bus, the parallel interface bus being a
paral |l el ATA bus or a bus conformable to the parallel ATA bus. 25 19. The
syst em accor di nch¢ csETAI tntdéy faberedbmeréheciresitelbegl s palcrgevhee is a

di sk drive; and the second electronic device is a host device - 38 which
utilizes the diSKIArbwedgs 22 storhge devilse.p26videdeihod ptIadiuageng an
anplitude of a serial data signal, enployed in a systemin which a first

el ectroni c device wikéfersengaholThoi hher fhcecbars ofnBEEGLed,t aha second
electronic device with a serial ATA interface by a serial ATA bus, the
first el ectroniPURFER® i k| el NgPRAN & gubinouapuivabipoewidt betputting a
serial data sigpal to the serial_ ATA bus, and a signal anplitude adjusting
device fot 10 dfIStHIRAan Bipfttvdeasfundetiaat Bne ddbl nghél in

accordance with_an,anplitude paganeter when e signal output device
out puts the sefq%ﬁdcé§2§gﬁfﬁ%§iE?ﬁetm%t%%ﬁtc%apf?%iE@?Sggﬁéﬁatﬁng, in

d it h 15 desi ted b tion,
Aol e par et STTT IR g ThECGHERT (HORPLTCF hBECErRAPUSEA i gnal
when th [ I t I I al | |, th l'itud
et ormned by UK, Sl S de po Seter “ARE TRC R TAnpr - CHRe?d1 “Ehe 20

serial data signadrdf@ldi 44008 a?@érﬁ%e?f!%%Egtgnlée&ééénﬁégseri al

i nterface standards, when the secon ectroni c devicé recelv

data sigrel; ansh s@id ighx e genegabkck APPALG Udey PRF a9Bt fhei pct he signal
anpl i tude adjusting device. 25 2T§ The net hod ac%ording toec ai m 20,

wherein the gernet@itiad) bincdattesisel eLdbay, chipm ap BaRhELYEerpar apet er
storage device, an anplitude paraneter - 39 corresponding to the cable
| engt h desi gnatasgbdmb tdre. usErunperatSATA ¢tdelanpd i vlde pavangi efeséntage
device storing anplitude paraneters in relation to respective cable
| engt hs, each dfendfdsfsnandiand gartret B vouet chosen ngy athanpbht fide-of t he
serial data signal when the signal output device outputs the serial data
signal to the SéHi%dl- ATA Husls ttrsanpd ivssie tetermametiapiuearhodf thae
anplitu paraneters e ablkgg the anpljtude of the serial data 10 signal to
fall within a rSHEREeR) ARSKELT tReri WP AnhE e} 2 heewBiahdagaEeswhen t he
second el ectronaisc adevibc]Te receitvhesdth.e se{j al Cglata signal. 22. The met hod
according to Clalnléﬁ% S esignation device, "to designate

the cable length of the SATA bus 30 that is used to

connect the HDD 10 to the host 20. When the cable

length of the SATA bus 30 is as short as 10 cm, both

20 the jumpers 121A and 121B of the jumper unit 121

should be set to an open state, thus resulting in the

gain of Gl0 being selected. When the cable length

of the SATA bus 30 is as long as 60 cm, the jumpers

121A and 121B of the jumper unit 121 should be set

25 to a shorted state and open state, respectively, thus

resulting in the gain of G60 being selected.

During the activation of the HDD 10, the CPU



rconprising reading a state of a junper unit which 15 designates the cable

| ength, and wherein the gener ating includes generating an anplitude

par amet er corresponding to the cable I ength designated by the read state of
the junper unit. 23. A nethod of adjusting an anplitude of a 20 serial data
signal, enployed in a systemin which a first electronic device with a
serial ATA interface is connected to a-segdnd-electronic device with a
serial ATA interface by a serial ATA bus, the first el ectronic device
including a first signal output unit 25 for outputting a first serial data
signal to the sexd ajf Adtte bISD BOdr@adis r She Sé gaeds agpl thadeuadi st i ng device
for adjusting an anplitude of the first serial - 40 data signal in
accordance wit hl2lA exed vE2ILBINpL | thudej paperetet t when (shepf 8158 sngnal out put
unit outputs the first serial data signal, the second el ectronic device

i ncl udi ng a secoritess gral thheit patnubablé ot23a oue psetény bheegand selual data
signal to the serial ATA bus, and a second signal anplitude adjusting

devi ce for adj wrrrRpReNGRY i tadehef read sbebad ebrihae dampess ghalAin
accordance with an anplitude paranmeter when the second signal output unit
out puts tthe sectfdl.1ABsestelp %ata sTignat , thaeChEt hdd EdnpepBeRAgtLon
generating, in ac orﬂggce with a cable | ength designated by a user
operation, an ahpt?t PatAnkRRr e bf Sdet BFRYRFngSt AR aRBLLEUER of the
second seri al da%gasé nal when éhe second sigfﬁ% outgu% ugit S out puts the
second seri al &E%algi%%ﬁjge?%ﬁa hpti COUECHet ef HF ngd By “#R eaﬁ% ft ude

par anet er enabl i e i . pf serj a i.gna o fal
within a range,éggYéﬁl%fggﬁi% g%?%?&2§%??ﬁ$g§¥agébg%%%dégggéghh%%&the
st oot r onl ehdewis o1 52CeLyees 20s 108 SREONM,AE! baboBLarsLonaLSRL (1 N0
t he generated anplitude paraneter in the s cond signal anpfltu e adjusting
devi ce caysing déﬁﬁé@0§ﬂﬁc§'QﬁaéePS&EHttHQtFaﬁ?réﬁ§D§£§raﬁ paghieul ar
command to the first electronic device 25 via the serial ATA bus, the
particul ar comifsh i figd Uglh g tiiel gengsat edynap! thydgapar agpler 128he
particul ar command being used to supply the anplitude - 41 paraneter

i ncl uded t hereilmasthdedaeses vedctopei dsdehpanairet LGt 04f heff thset si gnal
anplitude adjusting device of the first electronic devices and setting, in
the first signalueegtstlbraghdst?2hy srdevncehet beoreedi grd apphit ude
paranmeter included in the particular command, in accordance with the
particul ar commlfRicesanstepeetivelyhetherSPUel 88t fohpets G60 as the

15 optimal gain of the output amplifier 10la in light
of the signal. attenuation factor assumed when the
cable length of the SATA bus 30 is 60 cm. This is
equivalent to the generation, by the CPU 122, of the
optimal gain value corresponding to the cable length
20 designated by the states of the jumpers 121A and 121B,
as the amplitude parameter value for determining the
amplitude of a serial data signal output from the
output amplifier 10la. The CPU 122 sets the selected
gain value in the register 103 of the SATA bridge 100
25 (step S3).
Assume that in this state, the head 112 has read

a data signal recorded in the disk 111. The signal



'devicé. 24. An electronic device with a serial ATA 10 interface,

conprising: a signal output device which includes a proc essing unit for
converting serial data to parallel data and parallel data to serial data,
sai d signal output device outputting a serial data signal to a 15 seri al
ATA bus which connects the el ectronic device to another electronic device,
sai d anot her el ectronic device includi rg another serial ATA interface; a
cabl e I ength designation device for designating a paraneter representative
of a cable length of the 20 serial ATA bus in accordance with a user

operation; and gréle¥i €egnsBEpPESH VYt BhéhBed@Si gpat 8dapplaFELEr by the
representative of cable length, for adjusting an anplitude of the serial
data signal tramsadtI@dli7om 2hetheaduspyhsl ngmdeyvftedsughthbBahetbleIc
anplitude of the serial data signal received by the another electronic
device falls withinia cemgertedi putat éilgbyad detaaby thedPeadTAriibterface
standard. 25. The electronic device as recited in claim24, wherein said
si gnal out put dEvi¥E8incTheedataptdcesstngoubhe ABA bvaveéROi nghesri 4k dat a
to parallel 5 data and parall el data to serial data. 26. An electronic
device with a sk¥iBranyherredrpycearabhpti sragsfer from the HDC 119

to the host 20. The data sent from the HDC 119 to
the ATA bus 120 is converted by the link/transport
layer processing unit 102 into a serial data signal
conformable to the SATA interface standards. The

10 resultant serial data signal is sent to the physical
layer processing unit 101. The output amplifier 10la
in the physical layer processing unit 101 amplifies
the serial data signal with the gain designated by the
gain value set in the register 103, and outputs the

15 - signal to the SATA bus 30.

The serial data signal output from the output
amplifier 10la to the SATA bus 30 is transferred to
the host 20 via the SATA bus 30. The serial data
signal output to the SATA bus 30 is attenuated by the

20 SATA bus 30 before it reaches the receive side (the
input terminal of the host 20). The attenuation
factor varies if the cable length of the SATA bus 30
is varied, as is shown in FIG. 5. Therefore, unless
the amplitude of a signal output from the transmit

25 side is set to an appropriate value according to the
cable length of the SATA bus 30, the amplitude of the

signal may fall outside the standard range when it
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A AL& AL& AL. & A . 9. AL9. ALL, A99. ALW9. AL{9. A9&. A. AF. A9. AL{9. A9. AL. A9. A&. A9.
A9.A9.A&é%A9.A§U@@¥$F/@h9%ﬁﬂg@§l amplitude at the receive side to

. A9. A3. Al . A9. A A& 9. A& A&. A9A9. A9. A& A& A(95@AW +29: Bcd ,
>XY|wwnhcAY]caﬁ?gyﬁgiﬁgﬂ%%fggﬁc%.%%%%% coFR%F calR a3 CE ERFRESF c} ER] ca] ca] ca]
ca] ca] ca] ca] Ca]ﬁ?é C@chfé Cf‘ér(fﬂﬁ-rg 1%’16!3 $§A+JA'— 19 ; JiOJcon'_Responding
to the state of the jumper unit 121 designated by a
user. Accordingly, even if the serial data signal is
10 attenuated by the SATA bus 30 before it reaches the
input terminal of the host 20, the signal amplitude
at the input terminal of the host 20 can be made to
fall within the standard range.
Similarly, the user operates the jumper unit 23
15 provided in the host 20 to make it designate the cable
length of the SATA bus 30. During activation of the
host 20, the main host unit 21 selects, from the gain
table 210a, the gain value corresponding to the cable
length designated by the state of the jumper unit 23.
20 The main host unit 21 sets the selected gain value in
the register 223. As a result, also in the host 20,
the gain of the output amplifier 221 can be set to an
optimal value determined from the set cable length.
[Modification]
25 Referring again to FIG. 1 for facilitating
the explanation, a modification of the embodiment

will be described. 1In the modification, when a user
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length input mode, the main host unit 20 may display
a cable length selection dialog box to enable the user
to select a desired cable length therefrom. When a
cable length is input (selected) in the cable length

5 input mode (step S10), the main host unit 21 stores
the information indicating the input cable length,
i.e., the information indicating the cable length
designated by the user, in, for example, a cable
length storing area pre-secured in the FROM 210 (step

10 S11). 1In this modification of the embodiment the
standard cable length infbrmation is stored in the
cable length storing area of the FROM 210 when the
host 20 is shipped. The information stored in the
cable length storing area was updated at the step S11

15 to the newest one designated by the user.

Subsequently, the main host unit 21 determines

the gain value corresponding to the cable length
indicated by the newest cable length information
stored in the FROM 210, referring to the gain table

20 210a stored in the FROM 210 (step S12). The main host
unit 21 then executes a first gain-setting command for
setting the determined gain value in the register 223
of the SATA bridge 22 (step S13). As a result, the
gain of the output amplifier 221 in the SATA bridge

25 22 is adjusted to the value set in the register 223.
In this state, the main host unit 21 sends a second

gain-setting command (a particular command) to the ATA
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bus 24 to transfer it to the HDD 10 (step S14). The
second gain—settihg command is used for instructing
the HDD 10 to set the gain value determined at the
step S12 in the register 103 of the SATA bridge 100.
5 The second gain-setting command includes the gain
value determined at the step S12.
The second gain-setting command output from the
main host unit 21 to the ATA bus 24 is transferred
to the SATA bridge 22. The SATA bridge 22 converts
10 the second gain-setting command into a serial data
signal (serial command signal) conformable to the
- SATA interface standards. The second gain-setting
command as the serial data signal is amplified by the
output amplifier 221 with the gain set in the register
15 223, and output to the SATA bus 30. The gain set in
the register 223 matches the cable length of the SATA
bus 30.
The second gain-setting command sent from the
output amplifier 221 to the SATA bus 30 is transferred
20 by serial transfer to the SATA bridge 100 of the HDD
10. The SATA bridge 100 receives the second gain-
setting command transferred by serial transfer via the
SATA bus 30. It is expected that the amplitude of
the received second gain-setting command (i.e., the
25 received serial data signal) falls within the SATA

interface standard range. This is because the second

gain-setting command sent from the output amplifier



AF%iO%&f()-Ly#lO%&f()-}1234:xan 10 910%&' ()- 10 10 10 910%& () -
8y10%&' ()-s&6! 10%& ()- Y4,10%& ()-: y}}[<nbC 10Y 109%&' ()-! F 109%& ()-s! F
10%&' ()-sF f109& ()-!'x 1109% ()-3 &LO0Y& ()-JnFz[ 9nbC 10! F4" 10988&' () -
L &10%& ()-! . &10%&R ()-s, &10%& ()-!s "10%& ()-'!s "109& ()-' Fu$4
10L'109%& ()-!'nL!'10% " & ()- &10%& ()-910%& ()- 10 10 10!)F4"10%& ()-Z
_11zX9uS4 10 Y% 10%&' ()-9! Y% 109& ()-gLT290%& ()-!LT 10%& ()-!'L !'109%& ()-3
PL 1109 () -3 !a"#### ###rS4 103 9S10%@& () -3 9S109%& ()-L109%& ()- 10

221 of the SATA bridge 22 at the transmit side (host

20) to the SATA bus 30 is obtained by amplification

made with the gain that matches the cable length of

the SATA bus 30. The SATA bridge 100 converts the

5 received second gain-setting command into a serial

data signal (serial command signal) conformable to the

SATA interface standards. The second gain-setting

command as the serial data signal is received by the

CPU 122 via the ATA bus 120 and HDC 119 (step S15).

10 In accordance with the second gain-setting command
transferred from the host 20, the CPU 122 sets the
gain value, included in the command, in the register
103 of the SATA bridge 100 (step S16).

In the above modification, the newest cable

15 length information designated by a user can be stored
in the FROM 210 of the main host unit 21 of the host
20. Accordingly, the above-mentioned steps S12 to
S16 can also be executed during the activation of the
host 20, assuming the correct cable length has been

20 previously input by the user in a previous start-up
or activation operation. 1In other words, during the
activation of the host 20, the second gain-setting
command can also be transferred to the HDD 10 after
the gain value corresponding to the cable length

25 indicated by the newest cable length information

is set in the register 223. This procedure can be

executed even in the case shown in FIG. 1 where the
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the activation of the host 20, the second gain-setting
command can also be transferred to the HDD 10 after
the main host unit 21 sets, in the register 223, the
5 gain value corresponding to the state of the jumper
unit 23. In this case, there is no need for providing
the jumper unit 121 in the HDD 10.
The above-described embodiment is directed to a
system equipped with an HDD (magnetic disk drive).

10 However, the present invention is also applicable to a
system equipped with another type of disk drive, such
as an optical disk drive, magneto-optical disk drive,
etc. It is sufficient if the disk drive has a SATA
interface. The present invention is further appli-

15 cable to a system equipped with an electronic device
other than disk drives, if only the electronic device
has a SATA interface.

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,

20 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

spirit or scope of the general inventive concept as

25 defined by the appended claims and their equivalents.
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10%p& ()-: # 1. An electronic device with a serial ATA

interface, comprising:
a signal output device outputting a serial
5 data signal to a serial ATA bus which connects the
electronic device to another electronic device, said
another electronic device including another serial ATA
interface;
a cable length designation device for designating
10 a cable length of the serial ATA bus in accordance
with a user operation;
an amplitude parameter generation device for
generating, in accordance with the cable length _
designated by the cable length designation device,
15 an amplitude parameter for determining an amplitude
of the serial data signal when the signal output
device outputs the serial data signal, the amplitude
determined by the amplitude parameter enabling the
amplitude of the serial data signal to fall within a
20 range, stipulated in serial ATA interface standards,
when said another electronic device receives the
serial data signal; and
.a signal amplitude adjusting device for adjusting
the serial data signal to the amplitude determined by
25 the amplitude parameter, when the signal output device
outputs the serial data signal.

2. The electronic device according to claim 1,
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includes:
an amplitude parameter storage device for storing
amplitude parameters in relation to respective cable
5 lengths, each of the amplitude parameters determining
an amplitude of the serial data signal when the signal
output device outputs the serial data signal, the
amplitude determined by each of the amplitude parame-
ters enabling the amplitude of the serial data signal
10 to fall within the range, stipulated in the serial
ATA interface standards, when said another electronic
device receives the serial data signal; and
a selection device for selecting, from the
amplitude parameter storage device, the amplitude
15 parameter corresponding to the cable length designated
by the cable length designation device.
3. The electronic device according to claim 1,
wherein the cable length designation device includes a
jumper unit.
20 4. The electronic device according to claim 1,
wherein the signal amplitude adjusting device includes
a register which holds the amplitude parameter gener-
ated by the amplitude parameter generation device.
5. The electronic device according to claim 4,
25 further comprising a bridge device including the

signal output device and the register, the bridge

device connecting a parallel interface bus to the
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conversion between an interface corresponding to the
parallel interface bus and a serial ATA interface
corresponding to the serial ATA bus, the parallel
5 interface bus being a parallel ATA bus or a bus
conformable to the parallel ATA bus.

6. The electronic device according to claim 1,
wherein the signal output device includes a variable-
gain output amplifier.

10 7. The electronic device according to claim 6,
wherein:

the amplitude parameter generated by the
amplitude parameter generation device indicates a gain
of the output amplifier; and

15 the signal amplitude adjusting device sets
the gain of the output amplifier as the amplitude
parameter generated by the amplitude parameter
generation device.

8. The electronic device according to claim 7,

20 wherein the signal amplitude adjusting device includes
a register for holding the amplitude parameter
generated by the amplitude parameter generation
device.

9. The electronic device according to claim 1,

25 wherein:

the electronic device is a disk drive; and

said another electronic device is a host device
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a first electronic device with a serial ATA
interface;
5 a second electronic device with a serial ATA
interface; and
a serial ATA bus connecting the first electronic
device to the second electronic device,
the first electronic device including:
10 a first signal output unit for
outputting a first serial data signal to the serial
ATA bus; and
a first signal amplitude adjusting
device for adjusting the first signal output unit to
15 make the first serial data signal have an amplitude
determined by a received amplitude parameter when the
first signal output unit outputs the first serial data
signal,
the second electronic device including:
20 a second signal output unit for
outputting a second serial data signal to the serial
ATA bus;
a cable length designation device for
designating a cable length of the serial ATA bus in
25 accordance with a user operation;

an amplitude parameter generation

device for generating, in accordance with the cable
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110%s& ()-y! d dnifloiites’ ¢ J -the second serial data signal when
the second signal output unit outputs the second
5 serial data signal, the amplitude determined by the
amplitude parameter enabling the amplitude of the
second serial data signal to fall within a range,
stipulated in serial ATA interface standards, when
the first electronic device receives the second serial .
10 data signal output from the second signal output unit;
a second signal amplitude adjusting
device for adjusting the second signal output unit to
make the second serial data signal have an amplitude
determined by the amplitude parameter when the second
15 signal output unit outputs the second serial data
signal; and
said second signal output unit
transferring a particular command to the first
electronic device via the serial ATA bus, the
20 particular command including the amplitude parameter
generated by the amplitude parameter generation
device, the particular command being used to supply
the amplitude parameter included therein to the
first signal amplitude adjusting device of the first
25 electronic device as the received amplitude parameter.

11. The system according to claim 10, wherein

the amplitude parameter generation device includes:
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5 the second signal output unit outputs the second
serial data signal to the serial ATA bus, the ampli-
tude determined by each of the amplitude parameters
enabling the amplitude of the second serial data
signal to fall within the range, stipulated in
10 the serial ATA interface standards, when the first
electronic device receives the second serial data
signal output from the second signal output unit to
the serial ATA bus; and
a selection device for selecting, from the
15 amplitude parameter storage device, the amplitude
parameter corresponding to the cable length designated
by the cable length designation device.
12. The system according to claim 10, wherein
the cable length designation device includes a jumper
20 unit.
13. The system according to claim 10, wherein:
the first signal amplitude adjusting device
includes a first output level adjusting register which
holds the received amplitude parameter included in the
25 particular command; and

the cable length designation device includes a

jumper unit.



‘1098&;()-( 109%-& ()-x'V( 109%9"0"& ()-xy !"#}[ M?10 10BB 10BB
10BB! 90! 1098BB&' ()- !'90!'10%& ()- 3 .10% & ()-&# "10%K& ()-4 '&# "10%"& ()-4
#$+6dEM?10 10BB 10, 10%& () - f109& ()- 109& ()-

109%&' () -9nl0% ()-1109& ()-L6l5"<M?10 10BB! L!
"10% " & ()-!19&"10%& ()-f!9&"10%ld& ()-f F10%& ()-3 ylO0%&' ()-
10%&’ () -5kRaBM?10 10BB!l .109& ()- ,"10%371)-+ * 109%& ()-3 )10%& ()-Y
L'"10%& ()-'L! "109% ()-R¥& (/Cm-_@ 10BB! 10%& ()-L 109%& ()-, 9mM0%b& () -
10 14. The system according to claim 13, wherein
said jumper unit provides at least three choices of
said cable length.
15. The system according to claim 10, wherein:
5 the first electronic device is a disk drive; and
the second electronic device is a host device
which utilizes the disk drive as a storage device.
16. The system according to claim 10, wherein -
said cable length designating device comprises a
10 keyboard.
17. The system according to claim 10, wherein
said cable length designating device comprises a
mouse.
18. The system according to claim 10, further
15 comprising a first bridge device comprising the first
signal output device and a first register for storing
said received amplitude parameter, the bridge device
connecting the serial ATA bus to a parallel interface
bus, the bridge device performing interface conversion
20 between an interface corresponding to the parallel
interface bus and a serial ATA interface corresponding
to the serial ATA bus, the parallel interface bus
being a parallel ATA bus or a bus conformable to the
prarallel ATA bus.
25 19. The system according to claim 18, wherein:

the first electronic device is a disk drive; and

the second electronic device is a host device
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which utilizes the disk drive as a storage device.

20. A method of adjusting an amplitude of a

serial data signal, employed in a system in which a

first electronic device with a serial ATA interface

5 is connected to a second electronic device with a

serial ATA interface by a serial ATA bus,

the first

electronic device including an signal output device

for outputting a serial data signal to the serial

ATA bus, and a signal amplitude adjusting device for

10 adjusting an amplitude of the serial data signal in

accordance with an amplitude parameter when the signal

output device outputs the serial data signal, the

method comprising:

generating, in accordance with a cable length

15 designated by a user operation, an amplitude parameter

for determining the amplitude of the serial data

signal when the signal output device outputs the

serial data signal, the amplitude determined by the

amplitude parameter enabling the amplitude of the

20 serial data signal to fall within a range,

stipulated

in serial ATA interface standards, when the second

electronic device receives the serial data signal; and

setting the generated amplitude parameter in the

signal amplitude adjusting device.

25 21. The method according to claim 20, wherein

the generating includes selecting, from an amplitude

parameter storage device, an amplitude parameter
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user operation, the amplitude parameter storage
device storing amplitude parameters in relation to
respective cable lengths, each of the amplitude
5 parameters determining an amplitude of the serial
data signal when the signal output device outputs
the serial data signal to the serial ATA bus,
the amplitude determined by each of the amplitude
parameters enabling the amplitude of the serial data
10 signal to fall within a range, stipulated in serial
ATA interface standards, when the second electronic
device receives the serial data signal.
22. The method according to claim 20, further
comprising reading a state of a jumper unit which
15 designates the cable length, and wherein the gener-
ating includes generating an amplitude parameter
corresponding to the cable length designated by the
read state of the jumper unit.
23. A method of adjusting an amplitude of a
20 serial data signal, employed in a system in which a
first electronic device with a serial ATA interface is
connected to a second electronic device with a serial
ATA interface by a serial ATA bus, the first elec-
tronic device including a first signal output unit
25 for outputting a first serial data signal to the
serial ATA bus, and a first signal amplitude adjusting

device for adjusting an amplitude of the first serial
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data signal - in accordance with a received amplitude
parameter when the first signal output unit outputs
the first serial data signal, the second electrqnic
device including a second signal output unit for
5 outputting a second serial data signal to the serial
ATA bus, and a second signal amplitude adjusting
device for adjusting an amplitude of the second serial
data signal in accordance with an amplitude parameter
when the second signal output unit outputs the second
10 serial data signal, the method comprising:
generating, in accordance with a cable length
designated by a user operation, an amplitude parameter
for détermining the amplitude of the second serial
data signal when the second signal output unit
15 outputs the second serial data signal, the amplitude
determined by the amplitude parameter enabling the
amplitude of the second serial data signal to fall
within a range, stipulated in serial ATA interface
standards, when the first electronic device receives
20 the second serial data signal;
setting the generated amplitude parameter in
the second signal amplitude adjusting device;
causing the second signal output unit to transfer
a particular command to the first electronic device
25 via the serial ATA bus, the particular command

including the generated amplitude parameter, the

particular command being used to supply the amplitude



‘3)1@%&()- L'"10% & ()- YWOW & ()-&H10% & ()- '10% & () -
10% & ()-R $dEUV70 1! F Y410% & ()-F y210% & ()-3 0 10% & ()-3
Y10 & ()-9-10% & ()-3 *10% & ()-$7?n{|}~b@ 1'1&I0W\& ()-&MO0% & ()- 10"
10" 10"Y :10% & ()-F 810% & ()-9L6-10% & ()-\)}"<b@
11110%\V& ()-10% & ()-f10%& ()-!f1098BB& ()-nl0% & ()-!i!10988& ()-;z[9b@
111 &6G'10%44& ()-010% & ()-!!'"10%*& (9-14110%
& ()-'"1"10% (& ()-MO% & ()-EFGHOM- : 0 1!11'1s"10%&' ()-! @ 10%H& ()-S'i @
10% 1 & ()-S&MO0%H& ()- 10\ 10\ 10\910% & ()-z[9~\:0 1!'!<43"109%<XX& ()-}
S210%4&' () -! f #pEQ%kieltler included therein as the received amplitude
parameter to the first signal amplitude adjusting
device of the first electronic device; and
setting, in the first signal amplitude adjusting
5 device, the received amplitude parameter included
in the particular command, in accordance with the
particular command transferred to the first electronic
device.
24. An electronic device with a serial ATA
i0 interface, comprising:
a signal output device which includes a proc-
essing unit for converting serial data to parallel
data and parallel data to serial data, said signal
output device outputting a serial data signal to a
15 serial ATA bus which connects the electronic device
to another electronic device, said another electronic
device including another serial ATA interface;
a cable length designation device for designating
a parameter representative of a cable length of the
20 serial ATA bus in accordance with a user operation;
and
a device, responsive to the designated parameter
representative of cable length, for adjusting an
amplitude of the serial data signal transmitted from
25 the outputting device such that the amplitude of the

serial data signal received by the another electronic

device falls within a range, stipulated by a serial
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interface, comprising:
a signal output device which includes a proc-
essing unit for converting serial data to parallel

10 data and parallel data to serial data, said signal
output device outputting a serial data signal to a
serial ATA bus which connects the electronic device
to another electronic device, said another electronic
‘device including another serial ATA interface;

15 a cable length designation means for designating
a parameter representative of a cable length of the
serial ATA bus in accordance with a user operation;
and

means, responsive to the designated parameter

20 representative of cable length, for adjusting an
amplitude of the serial data signal transmitted from
the outputting device such that the amplitude of the
serial data signal received by the another electronic
device falls within a range, stipulated by a serial

25 ATA interface standard.

27. The electronic device as recited in

claim 26, wherein said signal output device includes a
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