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WD 2005/ 066820 PCT/ US2004/ 043345 | NTERMVEDI ATE DEVI CE
CAPABLE OF COMMUNI CATI NG USI NG DI FFERENT

WE@BOMBISZATI ON PROTOCOLS Fi el d This di scl osurRCTES204£643345
to an internedi ate device that is capable of
communi cating 5 using different comuni cation

P IERMNED BREE BIEVICE AP ABE FCOF\EOMMINICGKRTENG USING
orage arrangenent, a conputer node I ncludes a host

storage arrangenent, a conpuier node I ncludes a
bus _adapt gee{ERANT COMVNINFCATION PRETTAL UL data
storage systenrvia one or _nore conmunr cattorr T i nks
usi ng a conmmuni cati on prot%g |, associated with the one
or nore 10 links. The physi connecti on between the
HBA and the data storage systemtypically includes
onel'lis digplpeure a¢lptes taasintprmpdiatls dexice yhat dnerpable of semaamicating
bet ween the HBA and the data storage systemusing a
usingaliffesrehtatmmunipatidngmrotocol€omuni cat i ng data over cable
may degrade the quality of the signals encoding the
data, and this may |im tBhélgreald € |ength between an
HBA and the data storage system Additionally,

Xl B6icRofA B tabEthRe RO, 4 BUGBGNCRQIhERAL host bus

a Stream between or a
t he .Retlners have been, e oyed to reduce jitter
adaiRE T b T P A A CH PR & SBEARATERS Sty Bians o rore
retimers can conmmuni cate using only a single
conppueatiop finke Hsing a wamHIEiceiom PIdtencbasspciatpd veith the onper more
conventional data storage arrangenent, since a
links.eTherphysical comepad betotercthaiBA and theglatisitomgge k¥ stan entically
communi cation protocols, 20 conventional data storage

incladdsDNe SRS called RkighRE @1 cheryofBa4haE hAddAta beXtRA%hd ABA and
cable distance in a data storage arrangenent where

the %ﬁ 51’882%% 82@%&%‘# @Bﬁﬁﬁkﬁégﬁ@o%@ c&%ﬂhﬁ%&%g &ata bver cable

may degrade the quality of the signals encoding the data, and this may limit the cable

length between an HBA and the data storage system. Additionally, extending the cable
length can introduce noise in the data stream between the data storage system and the
HBA. Retimers have been employed to reduce jitter and noise in the data stream.
However, conventional retimers can communicate using only a single predetermined
communicatiop4totocol. Thus, in the conventional data storage arrangement, since a
retimer is incapable of communicating using different communication protocols,
conventional data storage arrangements do not provide a mechanism to extend the cable
distance in a data storage arrangement where multiple communication protocols are

employed.
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BRI EF DESCRI PTI ON OF THE DRAW NGS Feat ures and
advant ages of enbodi nents of the cl ai ned subj ect
worenoseeesd | | become apparent as the fol |l owi ngP@EUSADEE3345
Descripti on proceeds, and upon reference to the
Draw ngs, wherein like nunmerals depict |ike parts, and
in which: 5 BRIWFOHSCRIPTIONSGF IHE DRASKVINGSNG @
system enbodinent; Figure Z1s a diagramillustrating
an syst gu
) loliegﬁ{r Qﬁsd a%lg]ﬁlﬁgge%%f Bdulll:étne Jﬁl&g clftﬁnegiesybge%{(mq %g\;/ﬁfn
ure4|sa ovvch stratln
becgtﬁg PRRATeSs £ lﬂ;@n %#ﬁ?%ﬁtlorb %{m @%[lﬁ)ogﬁeference to
enbodi ment. 10 Al t hough the follow _Detal | ed
the Desswingp twhereinilike npng it dife pattse ﬂ@% tewbishhg nade to
illustrative enbodi nents, many alternatives,
nodiifguredtis amdéagrandilwsaatiag & systerh bmbediinentyi | | be
apparent to those skilled in the art. Accordingly, it

i's Flgﬁxerzoi@g didpAm iR ualiAt fRfher SYREACmbTRIL&T; be Vi ewed

roa and be defined only as set forth in the

AR Do e TSR SR E 1

subj.ect matt stem 1 ner I clu
o e 4 e o s tiing ey SberdErns Bafin BEpéiiomed
s stem 116, a chipset 114, system nenory 121, a
aCC@dmdpﬂn@med@%ﬁ 130, and a circuit card 120 that is
capabl e of communicating with the nmass storage 104.
TheAlimsigh heofodewinrg NDét2iledpebptioc viitlproaesd with refesencd being
processors known in the art such as an Intel (r)

mad@QB ilsbative ethbodiRERS SRSHY alfePRAIRES; indddiNcaAab | ABharihti ithereof
the Assignee of the subJ ect application. The bus 122

wﬂl'm%#gﬂghﬁg E%ér/s% fﬂtéa IIPHI% a%% %%Sféﬂné}%gp %&g{egg&} @atat'ﬂg clﬁumed

ance,

subigd A e B AR LR g e e G B el 5 Eéc%%@%mg

2002, avail able fromthe PCl Special 25 Interest
CIal1@$oup, Portland, Oregon, U S. A (hereinafter referred
to as a "PCl ExpressTM 2
DETAILED DESCRIPTION

["ar

Figure 1 illustrates a system embodiment 100 of the claimed subject matter. The
system 100 may generally include a host processor 112, a bus 122, a user interface system
116, a chipset 114, system memory 121, a circuit card slot 130, and a circuit card 120 that
is capable of communicating with the mass storage 104. The host processor 112 may
include any variety of processors known in the art such as an Intel ® Pentium ® IV
processor commercially available from the Assignee of the subject application. The bus
122 may include various bus types to transfer data and commands. For instance, the bus
122 may comply with the Peripheral Component Interconnect (PCI) Express™ Base
Specification Revision 1.0, published July 22, 2002, available from the PCI Special

Interest Group, Portland, Oregon, U.S.A. (hereinafter referred to as a “PCI Express™
2
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may al so conply with the PCl-X Specification Rev.
wa2oa/oeadel y 24, 2000, avail able fromthe af orRSEHUSROPDI43345

Speci al Interest Goup, Portland, Oregon, U S A

(hereinafter referred to as a "PCl-X bus"). The user

busi;)’]tﬂ{ef 5823 Koy Bio dddeAly dAthARY ROLY SpRificdiaivh RRS. f.?a, July 24,
(0]

uman users to 1 nput 5 commands and/ or data and

2o S By SR 4 e, U
i ncl ude h bri h h
(retegSEE e 196 bLhr RiST Syt om renory. 121 and user

interface system 116 to each other and to the bus

12 Zﬁhecﬁgep Eﬁérfél:égép'g%ﬁ 'eig&;g&’é’@ vari G OF 848&ks Gbr ﬁ"dﬂl%n GRS input

such as those romi ntegr at ed circul

chi psets, cqmmercial ly. availabl e from the, assi gnee of .
corffithghdigf A End et B SR sl S b8 AR fayice, and
I/Q controller hub chipsets), although other
videtdigplpwt Ehe elipsetil {4 mwg%cl\@%h%r é%@gezl?ubaw@m@m showp) feat
used. The processor 112, system nenory 121, chi pset
coupled theprocsssarui 12, systedn gleotoryl 321, ang ubss intatfeesr syststh bift o each
one notherboard 132. The circuit card 120 may be
oth&raidtts datied 120, Phipset 1 4 miwinbRide igegrhred cirohio chibstsudiBes those
15 When the circuit card 120 is properly inserted into

t . P o t 1 N
selegheg from Qnte%rgfgﬂ et §h1%§:45 &l fall %‘%Qﬂ%l@frgﬁl tht G&lidnke of the

nmechan ['l'y coupled to each oOther. Wh

connectors 134 and. 137 are ounl ach qt her
sub AL AERichs t o fhiss iBb e SR8 b BB H5ioueh other
. and _may. exchange data and/ or comuands wth system
integgries Gropsehing gugy Pt o6 aligpatively be ded, e puasessoRd Lo rxetem
system 116 via bus 122 and chi pset 114. Alternatively,
meppyhiAlt clripsadé rhend eigcuitraand slht 530emipbi¢ imtegrated ato one
operative circuitry of the circuit card 120 nmay be
mothetousdelB2i n ot her structures, systens, and/or devices.
These ot her structures, systens, and/or devices may
be, for exanple, in the notherboard 132, coupled to
t helhg@repgtzard BE0gpasbesonsrocted iospesmititiadie/ingeted into slot 130.
chi pset 114, bus 122, and circuit card slot 130 may be
Whew therdirseid cand 1203$ pigiperly inseéd intyodotd] 30s cmtneators F3drand 137
exanpl e, a system not herboard. 3
become electrically and mechanically coupled to each other. When connectors 134 and

137 are so coupled to each other, the card 120 becomes electrically coupled to bus 122 and
may exchange data and/or commands with system memory 121, host processor 112,
and/or user interface system 116 via bus 122 and chipset 114. Alternatively, without
departing from this embodiment, the operative circuitry of the circuit card 120 may be
included in other structures, systems, and/or devices. These other structures, systems,
and/or devices may be, for example, in the motherboard 132, coupled to the bus 122.
Processor 112, system memory 121, chipset 114, bus 122, and circuit card slot 130 may be

comprised in a single circuit board, such as, for example, a system motherboard.

3
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W t hout departing fromthis enbodinent, circuit card
WA 205/evp2conpri se one or nore chi psets conpriBEUUS2004/043345
t he system not herboard. The circuit card 120 may
conmuni cation with the mass storage 104 using a

AltBh SR thd HitHoamepaitapt fré tHE ein86@htent, BliEui€ tdrd Ul nédf dbmprise
120 may conprise one or nore of 5 a protocol

one iRl R Ry R OB 03 e e s

it COpaig card DR HE AT IR Rea g [

capabl e of initiating conmunjcation between the host

plurnligy efgonaRuripationsotepels. $heeiagut qapd 12¢ may cpprige one or more of
Channel (FC) protocol is used by circuit card 120 to

a pexadohinditatoladrgine110 Oahat/ioadaptainta moisiateicomnmasetish begen the host
104, it may conply or be conpatible with the

systé’fqﬁ £17 Ahe hRkPa6lagd €64 IThednitiRto AN inShan damdrikd &1 Ritegrated

annel Physical and Signaling Interface-3

e ANy o o A eE B ben s BERRAE riupicion petween he
sed b ontroller circyit card 120 to exchange data
hosgﬁé? W){%%?HFL glaswtpwgﬁggé. storage 104, it may conply
or be conpatible with the protocol described in 15
" Selfiadiibig hanppldRChprodepobisrusad by eicyitreand d 3@ fmexehange data
Revi sion 1.0, published on August 29, 2001 by the
and@ercoalmaAid withrkass gtoGige 94, Fumayhrempdy oebaatmpatible with the
additionally, if a serial attached small conputer

inteBPasé/BrotdIdl BEdcAbEd InSKSBI BfaliAE Fibre Thdfs PRYsic4lRhE Sidrling
circuit card 120 to exchange data and/or commands wth

i . G t--bl W
It e o B PO el feali KRFRvel b ARAARY Gl ATA s
ial 20 At h l.-1,1 " Ki Draf t [
AT RS picpeet et B ceentte rirabh et SRS Sichfhed P ofithands
_I'nformati on Technol ogy Standards (I NC TS) T10 . )
withrashsterge dotni e eomply qsjbs compathle sath the progegod deseriped in
publ i shed Septenber 18, 2003, by Anerican National

“SegabATAr ddighiipeed SermlicbdAdi Atidcheent, EReeidion Hed, ‘h8Blshed on August
Standard") and/or |ater-published versions of the SAS

29, Sbanvy e SefAEAPASVRHEL S CobupTedur e BltdrB&iveBr draddditionally, if a
Advanced 4
serial attached small computer system interface (SAS) protocol is used by controller
circuit card 120 to exchange data and/or commands with mass storage 104, it may comply
or be compatible with the protocol described in “Information Technology - Serial
Attached SCSI— 1.1 ,” Working Draft American National Standard of International
Committee For Information Technology Standards (INCITS) T10 Technical Committee,
Project T10/1562-D, Revision 1, published September 18, 2003, by American National

Standards Institute (hereinafter termed the “SAS Standard”) and/or later-published

versions of the SAS Standard. The SAS protocol may comprise Serial Advanced
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Tunnel ed Protocol (STP) and Serial Small Conputer
wEywseenstint erf ace (SCSI) Protocol (SSP). MassSPG/US20043345

104 may include one or nore mass storage devices,

e.g., mass storage devices 104a, 104b, 104c and/or

Atta%ﬁfﬁ@nt MPSE) BliNeRAPrdBEoINBYPF MIPSdri® SHAE (WmpiRerBfsfm Interface
re undant array of independent disks (RAID) and/or

vices. One or nore of the storage devices
(SC?@}rB&%\Z{ESQiMC and/ or 104d may conply or be
co atible th FC cammuni cati on tocol s, S-ATA
-s&qxageomw@f HicE0E One AEimGFe AR SIQrBHTHiSeSy ¢-Bnmass
pr otocols. O course, alternativel %/ circuit card 120
storaggydayiash dfides 104k, d 04e pal/o 1Q4dnarg starpgen] esay eqraprisgeone or
104 using other and/or additional comunication 10
morp retuddattarrawiof haldperdiepadislisnBATDY and/bi pergpiteradidewings. One or
Mass storage devices included in mass storage 104 may

mor@ %f Mﬁé@@ew&s Q0ga, A04BDI08C, BRRF ALY ﬁqa@%hw&e& ddiatible
separate fromt he enclosure in which

Wltt{TP{Z &g@%ﬁ%uéﬂ rottg g%”?ﬂ%&i I na{%f&gﬁﬁ&ob&s atn%ﬁ SAtS
0 a enbodl ment escr

cong rcation Dpsrorily - COMBrTSet tehie ynﬁvgulg?agﬂﬁgéweexgﬁ‘ange data
deV| ces. One 15 or nore nmass storage devices, for

and/ex gerpinends with graseletoaged 04 oaiag omrl pnd/ qmigiltwmi emmggigation
may be referred to herein as "target device" or

prototals,geithode depaeisig framdhis embsdinrene niiads thape deviessantledebin
may be used interchangeably herein. The present

mas§ SR BA tmATEe @n§Rise@ IPéreS rdte kdp8ETRENBlSuESHaE Bay be
150 coupl ed” between mass storage 104 and the circui

sepa‘f@c@ Qro}rgﬁle e’%lo&ﬁ@% {c?l' t{ﬂe mt%[herﬂda} %}: Ak oge%tsd@o\fﬁa@'%ed in

r| se Clrcul ransm ecel ve

I us ere cui.tr .
the 5AgreGE %@f’&emﬁwﬁﬁ g de bRt smbodiment
har dwi r_ed C|rCU|tr prograrmable circuitry, state
desqiied hereins imass ptorage 1541 135 ICOMDFIG\BReE0k RGN siangragene devices. One
i nstructions executed by progranmable circuitry. For
or nexamakestotage derdcasntor dxaraplt storaget dewivesl il @dag 1604ty i16dc akdor 1044,
may conprise circuitry to comuni cate commands and/ or

maydR Bfedd 36 Rérefd AMtdrb& deticebt “tagetldelddst, ana iftig ird&ided that
devi ce conprised in mass storage 104, and vice

these terms may be used interchangeably herein.

The present embodiment may also comprise an intermediate device 150 coupled
between mass storage 104 and the circuit card 120. As used herein, an “intermediate
device” may comprise circuitry to transmit and/or receive at least one signal. As used
herein, “circuitry” may comprise, for example, singly or in any combination, hardwired
circuitry, programmable circuitry, state machine circuitry, and/or firmware that stores
instructions executed by programmable circuitry. For example, in one embodiment,
intermediate device 150 may comprise circuitry to communicate commands and/or data

sent from the circuit card 120 to a target device comprised in mass storage 104, and vice
5
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at | east one enbodi nent described herein, internediate
WQ2op5/6068260 nmay al so conprise circuitry to exREBHsae04/043345

commands and/or data using a plurality of

conmuni cation protocols. Internedi ate device 150 may

versRE FEANR! Richt Yéa8t QtCrodifRé® deQBa heRin, ditetniddidie dbvice 150 may
between the circuit card 120 and nass storage 104. For

alsoeéﬁagsak@m&ﬁ%g u)ee,zas%' R AR AR/ BE Rt uli ggy@gr@t&

devirce nay coup 0 one of nore cabres 106-and
108, ..where one or nore cables 106 may be coupled to

compmicatipR arqtoceli- 4 120, and one or nore cables 108 may
be coupled to mass storage 104. For a given

c Ofiﬁfﬂeﬁhgcﬁziitk ?lgvi@% l(l’g@‘lﬁﬁ!y be cERWEPIB Bt bore ERBmTRNELHB Vinks

pLactl [ y usabl e |l ehgth of physical cable between

¢ 10 i . o .
betnf 4R e LRl S AP g TR bt 3 S RS
emG B SLuh SR i Sy BT P b B0 R 108,

appr oxi mat eI%/ 10 meters, and devi ces conmuni cati ng
whetsomrepr $agxT Aables bRy be sotedtoghe ciranigand 14 yangdene or more
limted to approximately 1 nmeter. |If |onger cable
cable€h@B Mgy 8¢ eonsledito thims sexadealige Fof a givgnabomnoscatioh@rotocol,
| onger | engths of cable can create noise 15 effects
Yéiioha1 VB Yhel s muth SIBERIANIDgdte leRBhbFphYdi¥alRhbleMtween th
ConsiénalgaCbnsistentﬂﬁﬁtﬁ ?his enb%%inen?, t he e
circtif b4t qﬁg LAY G t?ﬁ‘?é@ &%f% %ng_qyeidciﬁ sh §t%reI eq\U4.rRa{eprSeol‘i:rﬁhed. For
sensing crrcurtry 0. rotocol sensig circuirtry”,
exargglte gé’ﬂ‘%‘g@éﬁqﬁ%ﬂ% ﬁggg\glgegecggtg}%h ?([éi,%lpg ’uai@ng é&%egr%?gcloﬂ %gblg?engths
conmmuni cation protocol fromanong a plurality of
maydrtirité ctatapproxnate bickd) metersp andgeyiges omppnigatipg using S-ATA.
exenpl ary enbodi nent, protocol sensing circuitry 180
proto®vl, dueh osisle ddvigehstmaydied kraited toeappprxéaatebyel nfetea HECldngeneible
devi ce conpatible wth and/ or capabl e of communicati ng

lengdts RGuskd, fife XBIENLE bF Sich41H Sva R PRESEr lefetRAST daBled@h create noise
devi ce conpati ble with and/ or capabl e of

cfro UM SRLIG 0 PPl hTEAITbR RGNS Protoco

Consistent with this embodiment, the intermediate device 150 may comprise flow

protocol sensing circuitry 180. “Protocol sensing circuitry”, as used in any embodiment
herein, may be defined as circuitry that may be operable to detect a communication
protocol from among a plurality of communication protocols. For example, in an
exemplary embodiment, protocol sensing circuitry 180 may be operable to detect the
presence of a FC target device compatible with and/or capable of communicating using a
FC communications protocol, a SAS target device compatible with and/or capable of

communicating using a SAS communications protocol and/or a S-ATA target device
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and/ or capabl e of communi cating using a S-ATA
W@ 9e6ns2lat i ons protocol . I nternedi ate devi cePTBUS2004/043345
al so conprise data fl ow control circuitry 190. "Data
flow control circuitry", or "flow control circuitry",
confatibie St dhdAtapIPI e dodihukiestBipisinEByS- AT A BodefunRatos
circuitry that may control a data streamthat may be
tg&;pmm cated in accordance with one or nore
coniruni cati on pr ot ocoI s. "Control™ or "controlling",
used,.herei er ence. t eam. “
e dRIRBeAiflS %gcs*@‘? Bk lsG BY ng eB o ulbl FRER{90. “Data
the stream to produce a desjred effect. For exanpl e,
flow gpriiel eixeisy a0y * fl@VHSOBIPRSHCUIIST oif Use iy 1y enbasiimentyherein, may
190 may be operable to control the data streamfrom 10
be defiretas aircuttrycthnidndy Cordred a mlamsstrsam ithzeg enaybe doandunicated in
versa) to reduce noise effects contained in a data

accSTHARBWiELsHe drmidre FBMS1MicAfiaf Brotétbld. O‘Contrelr dr “@éﬁt?olﬁﬂé) as
and vice versa. The internedi ate device 150, with

usec{) ﬁér%ﬁl% refdeiio & g;détféﬁﬁtmﬂﬁxﬁ%ﬂ I%S?lfﬁﬁé %'s%ggr%oﬁﬁlg, at

ysically positioned at any “pol nt
of the a

rou abl es, or n
teasSi Gl e s amofp mrifuche depifod FERE oFBF SBIPIAIE o ciptDlary
| onger cable I engths are 15 needed, nore than one
ethﬂtf@%élﬂ%@@l%%@}f@l@%? @@Yé@me@&let tggentielithe dafagieam from
exenpl ary enbodi nent depicted in Figure 1, the
the ¢irduétraarti] 20t anddeass stordge0l (ddyndeice vensd)ed reduce ablse sffedt96
and 108, for exanple, in a bridge device (not shown)

conRBleWRE A dhtatrtan géM Frodh nesdNterage 104 &Y cﬂ@hit\éﬁkﬂno and vice versa.
i nternmedi ate device 150 may be conprised in,

d ' r’l{fl%tnll%rrﬁé(flaﬂg h@&i é 568 w1tH]1%f‘ererE:@ g@ hlﬁdeﬁﬂ)@ (fr’esg'[(?l?é)d herein,

to mass storage 1 8 or corrprlse rect
ot 20 cou cabl e

may i RSt porfionsA o St p Qo FBe sﬁ@beﬁ e fon
of the cables 106 or 108 may be obviated. At

end ﬁéthe%%a stogagenkd4e P th@%lrcqltrﬁaéc} Kl alse, lé&ﬂgéécabieslcngths are
may conprise one or nore interface connectors to

neededomiottethame ocamiaralediateddericg onayi lsadoupledriogathery iin gn exdnhplary
cabl e 106 and/or cablel08. In that regard, cable 106

embatiMedt degibree il Biguray, thompriedintetiRvive Mamdyl e dvublRdk&cables
prot ocol, SAS protocol and/or S-ATA 25 communi cations

106 Qﬁ&’ﬁ@@,%r example, in a bridge device (not shown) between two lengths of cable.

pro

Alternatively, intermediate device 150 may be comprised in, or directly attached (i.e., not
coupled via cable 108) to mass storage 104, or comprised in or directly attached (i.e., not
coupled via cable 106) to circuit card 120; in these alternatives, one or more of the cables
106 or 108 may be obviated. Although not shown in the drawings, intermediate device
150 may comprise one or more interface connectors to provide mechanical and electrical
connectivity with cable 106 and/or cable108. In that regard, cable 106 and/or cable108
may comply or be compatible with FC protocol, SAS protocol and/or S-ATA

communications protocol.
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illustrates another system enbodi nent 200 of the
wemsed26ubj ect matter. In Figure 2, certai nP@EIU$00416GI3345

of the system 100 depicted in Figure 1 have been

omtted for «clarity (for exanple circuit board 132

andhighrk QUilhisteddsGnd@er sifs&lﬁi etbodifichP200of4RE B REQPH bl dd@natter.

i ke parts of Figure can be inplenented in a manher

o 5088 M AT LY 0 1 F WP
clarts 08 g pacusl Hhaye | S8 o eFeu Rt LAIG) ot B pindeRtood that

. engine_140, mass A storage 104 and the internediate

like gpatts e EFigB® Zeandiedmplanemiekingt Bazngs camistey @vithhan embodiment
initiator engine 140 via one or nore cables

depit@®dan Fixfiive 1, orbechatinely i otheBsystehDBiplementdfd@d, witheutld®parting
mul tiple protocol initiator engine 140 may conprise

frong tHi§ &tbddindet. eXxchange conmands and data with a nass
storage 104 using different comruni cati ons protocols,

SRSl 0 il Tl SHORAL S5l ) DHERGEL e s
stor%%ﬁ]fb%ﬁ%%ﬁ%@%%ﬂ%ﬁeo{%%% lﬁgéoﬁﬁg& %%gg’s or%%/i(i))égéned the initiator

capabl e of accommbdati ng one or nore target 15
engiae g 88 oy sa moro ashlesy . 194k of Oerand/orRGa.d8pl. A08d. The
an enbodi ment, target device 104a may be a FC device
multplppbdtecdfinitetonemginai 4hppay somgrise dGfcugrotocexohangeapgmiands and
device 104b may be a devi ce capabl e of comuni cating

dataUgiting m’&ssﬁﬁ&a?é Q0P Gsthg diffdr @ lcofh@MingRtidfisroto¥Bls, ARl shcl Eicuitry
devi ce capabl e of communi cating using a SAS protocol,

maygdf?)%ggﬂé Qﬁﬁnt%ﬁieﬁ%ircﬂi%‘%o@f%ﬁég\ Athacil%hﬁ%d.j@?bce capabl e

nmuni cating using a S pr ot oc In this

emhodi ment .. for .ex l,e, cabl es a and 108a

conf b FErEIgMC TRy aSoaree S ofint & Srilia® aretecol

prot ocol for communicating with a FC target device,
enclpgip ghat 195 ANAVEE, PDBIBY RE FaRabig Rt dcBpramerati2ene Qs more target

capabl e of communicating a SAS protocol for
devicemififiaj t@bi, hQdomnidrord 0$SPF oraexgetplel @var embaodibiest taf@alevice

and 108c may conpatible with and/ or capabl e of
104£ 00 HB ia G0 ddViceecaphtie BF obram@hichiig GMEAI RCGRbI06E, Wirgdd device
104b may be a device capable of communicating using a SAS protocol, target device 104c
may be a STP device capable of communicating using a SAS protocol, and target device
104d may be a S-ATA device capable of communicating using a S-ATA protocol.

In this embodiment, for example, cables 106a and 108a may compatible with

and/or capable of communicating a FC protocol for communicating with a FC target
device, cables 106b and 108b may compatible with and/or capable of communicating a

SAS protocol for communicating with a SSP target device, cables 106¢ and 108c may

compatible with and/or capable of communicating a SAS protocol for communicating with
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8 WO 2005/ 066820 PCT/ US2004/ 043345 a STP target
devi ce, and cables 106d and 108d may conpatible wth
warseecszapabl e of communi cating a S-ATA pr ot REGUS004/043345
conmuni cating with an S-ATA target devi ce.
I nternedi ate device 150 may be operable to provide
a S"I@ftgfééﬁl? 8&V1§d~° D&d BEbleyWedrandabed niak QBMPALISIE Sithf 216/ o capable of

lural ity of communication protocols. For exanple,

a |
um%ﬁﬁga?-@?xﬁﬂ@?& E B B S R0 SR ATt heyiRY
data fl ow control ne or re of . target, devi
L0datermesliass S A | e be ppergble m%dmg% ShARPE Apdor data
with the |nter medi ate devi ce 150 using FC, SAS and/or
flows:ontal fas ermiumalityaficompiinagien Psotogais. aFprexampleatn an exemplary
enbodi nent, one or nore signals transmtted to and/or
embbdiﬁﬂiﬁnt,hﬁtehﬂécﬁaiﬁeldifiae &5@maiy be idda@dedircaitry teprodidegrotocol sensing
commands and data to and/or 10 fromthe initiator

and @th'ﬂb%v é&@ro@ﬂﬁ/o% ot hRrd & tallet 8ONERE 049 4@4b, AR and 69403 d,

be retined in a nanner described bel ow to permt,

Whléhor%a}'? % uﬁica%&&%ﬁfg(?{ﬁﬁ%eﬁﬁgi &8 ﬂﬁrﬁgﬁ?’\gﬁg En%? S-ATA

mass” St or age e I ni OI' en gure

3 is a block ram 300, of r medi at e_devi ce
compnifatien pff&acoi% e OremplaPh bty ity PO gl Hinsmitted
conprise circuitry to facilitate conmunication betvveen
to and/qfrem fheinterpediate devisst] S8 ive-cansoding sammapds and daja ¢ and/or
and the circuit card 120, and vice versa. As further
frondhednitinted eagioy €40 hindort the tpegetdevice ¢844 004h. . 1044b). mayl Belrktimed
may be housed in an enclosure of m xed devices, for

in a BEAHBY RsciiRdivelsy PRl Rir@xihple, @isHstin &%ﬁﬁl@'l& s between
communi cati ng using SAS, S-ATA and/ or FC protocols. In

the %QSS%{(O%Q%SE({M%%WEQ%{@Q} r%ﬁ fdpgure 3, the internediate

evi ce e opera %o dynam cally support

ROTREN S e Rl bt °21§§°Aﬁmsscrlbed sbove,

[ nt ernedi ate devi ce may corrPrl se receive
the igtermgdiateydeye mayremnrish sty pafaciliate @emwcfszlsbewn a
receive path circuitry 152A conprises a conmuni cati on
plurplaiytof tdrg¢twieeives (d4e,ai0gbt. . Iddd) arel the 4acuit G4t 120, dddicencersa. As
the circuit card 120, where commands and data nay be

furtife® Aesdribefabie, th@rtﬂ@ét d910es €04:)404b.1.045d maFBddotiedtihen
circuit card 120 ,

enclosure of mixed devices, for example, devices compatible with and/or capable of

comrﬁunicating using SAS, S-ATA and/or FC protocols. In an exemplary embodiment of
Figure 3, the intermediate device 150 may be operable to dynamically support multiple
different communication protocols associated with one or more target devices.

The intermediate device may comprise receive path circuitry 152A and transmit
path circuitry 152B. The receive path circuitry 152A comprises a communication path
between the target device 104a, 104b...104d and the circuit card 120, where commands
and data may be sent from the target device 104a, 104b...104d to the circuit card 120,

through the receive path circuitry 152A. The transmit path circuitry 152B, therefore may
9
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25 through the receive path circuitry 152A. The

transmt path circuitry 152B, therefore may 9 WO
WQOD50e88820 PCT/ US2004/ 043345 be a communi catR@RU§A041043345

bet ween the target device 104a, 104b...104d and the

circuit card 120, where conmands and data may be sent

be affg@gﬂlm%ilgﬁ Rﬁﬂ‘litlﬁt&%Qhé?anét Qe¥iBe 104 964b. deYAEand the4acuit card

1608 | rough_thet_ransmt p_ath circuitry

. In . .
120, e OBRG B ey Bhaon ropy ERRR TR 120 1 gt device
05 Db bl O PO S Lot i

conprise protocol sensing circuitry. For exanple, in
embpding thepinstryctimbfdharsansmifpash eiseiitry d A2B aad dierqpstiycfion of
may conprise OOB signal detection circuitry 156 and
the B€2iVé pthichitiitgl 52 Ath@rbeidemtidal.ve sequence detecti on
circuitry 160. Additionally, the protocol sensing
Ci fHiddeYveBaYh GRREY $520 0l @6RbrisPRESdo] sehlingidil@titdy! For
170 a.nd/eore 172. The recei vSe, pat h c??cuitry rrrlgy al gﬂg
COnpr.i 0 ' Il T = :
xBTS s Fbfieht SHGGREAC brofdc ik cre S T k2008
. locked |l opp (P ircuitry 158 and. retinmer circuit.r
signalafeteciign fppaity 15 and o hifiaftion Piehife e e deielip
_ device 150 are described below, 15 with reference to
circatrpl160 aAidditionpllylithe pioasol seaping SiTe iy GRAYFORISIEE [pgotaeRl support
with continued reference to Figure 3. SAS Protocol
circendi70@ndod17.ow Control Assume for this exanple that
an SAS device is connected to the intermediate device
15@he ebdeiRipadth SiRGII®Y niaf akB 'é‘@hlgﬁﬁé &4ta WolboRtrBPEirciayy.ce
types in a nultiple device 20 enclosure (for exanple,
C Vi.Ce '
Exeigply B8 “Epd 3 drAe. Bl S SR ER AR pise RERUTIORD (PLL)
. and t of the inter i ate device 150, as
CITC‘ﬂlgﬁrlggéﬂgéﬁl%‘if OWHI%IX:‘T@ Tin, for exanple, via cable
l'i nks 106a, 106b...106d and/or 108a, i .
Exemplary operational aspects of the intermediate device 150 are described below,

with reference to a plurality of different communication protocols and with continued
reference to Figure 3.

SAS Protocol Sensing and Flow Control

Assume for this example that an SAS device is connected to the intermediate
device 150, either alone or in combination with other device types in a multiple device
enclosure (for example, SSP device 104b and/or SST device 104c) as shown in Figure 2.
Commands and data may be communicated into and out of the intermediate device 150, as
represented by Rin and Tin, for example, via cable links 106a, 106b...106d and/or 108a,
108b...108d. A data path 166 (e.g., internal bus) may be included in the receive path
circuitry 152A to provide communication of comrnands and data sent from the SAS device

to the component circuitry of the receive path circuitry 152A.
10



10

15

20

108b... 108d. A data path 166 (e.g., internal bus) may

be included in the receive path <circuitry 152A to
Weewsoed82comruni cati on of conmands and data seRiT/E$2004/043345

the SAS device 25 to the component circuitry of the

receive path circuitry 152A. 10 WD 2005/ 066820

PC%H%%@A@ gé@@é‘ﬁ iN¥ia Ny Bowdred dp\ihe 8 AiSsdevitietttalsinits a defined

power e up, the SAS device transmts a defined
sequgﬁcguﬁﬁ]inf P@?ain?g § Iég@isl a8k 'a%ﬂlsnéﬂ gﬁeb"r%]lct:h;e in St{ahgﬁ% %{%gectl.ﬁﬂ&e is
defitsg o s SOEPPRY S °ér§e%§'%l i Eedhe %e;%tsaév ggrem To sense

connected to the internedi ate device 150, the receive
that p SAIS dsiviceds conpested siherpipraestinge Hevce h5ths tsrejie path circuitry
detection circuitry 156. The OOB signal detection
152 & infag Wotripyisd. 5 OO sigealaleteptieniciranitay #56.aTpaOOBLEgnal dewnation
incomng initialization signal sequence fromthe SAS
mrmﬂﬁ'y 166 maJ bR coliplbdl & h aahipih 19690 ah irkefieN eI flizandasgRAS
device iy conprise an OOB (Qut-of-Band) primtive

sequgg&nf%na?lﬁqggg %@Vlc@‘nThé Hﬁﬁdli%ﬁ(ﬁlastlgﬁﬂ @cLu%ﬂtfaé ﬁolﬁeﬁw Bevice

erei rrse a se Sl gna S

e SR PR 0 MR SN R i Btiop sigoal

type of device. For exanmple, such a primtiv
sequeBeR] eFfcsedrhgreimBRY) SRMATTAVBALEISE Qﬁallgn%léaalﬁ%féd!?ﬁ&tde"we and
identifies the target device as an SAS device. The OOB
maySughalconhptise infarmation conthingd ibSichmignalsédapidyiag ltlee type of device.
receive an OOB signal sequence and generate a pass

For &g RuSPapRAGvestqudne hetliif@ided COMSAS sighdl sehberics that
t he ‘case of an SAS 3eV| ce, for exanple, retiner

idengﬁggsctlﬁ% %ﬁée’c%ﬂcﬁ% ﬂff ?A@' R q"hﬁ ?CI) Q@ngll aftectiBh Qifgllﬁtry 156 may

o permt 't I zati on
Si uenc s through the inter
be oguaP b g e Qb SRR s seqeﬁaéeems{?ﬁfougé Fgmmand 174
120. 'The circuit card 120, or ore particularly the
to retifyier claewty gt ocol engi ne 140 associated with a
circuit card 120, nay be adapted to receive the OOB
si @nthe camnfeamcfb% dedce fomdxampld, ndtina caxuignydiSdgnayebedisabled
the internedi ate device 150 and circuit card 120) and
by tiEpasdtheughedodehand signal 174 to permit the initialization OOB signal sequence
to pass through the intermediate device 150 (via data path 168) to the circuit card 120.
The circuit card 120, or ore particularly the initiator protdcol engine 140 associated with a
circuit card 120, may be adapted to receive the OOB signal sequence (via a cable link
extending between the intermediate device 150 and circuit card 120) and may also select
an appropriate SAS protocol to commence communication with the SAS device using
conventional SAS communication protocols. In this exafnple, the retimer circuitry 154

may comprise buffer and/or amplifying circuitry to buffer and/or amplify the OOB signals

passing therethrough.

11
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an appropriate SAS protocol to commence communi cation
Wi th the SAS device using conventional SAS

W@ 09e6ns2lat i on protocols. In this exanple, thePCEUS2084/043345
circuitry 154 may conprise buffer and/or anplifying
circuitry to buffer and/or anplify the OOB signals

pa kel Ak el a1 52l ROORIE&EBER control that ma
U82804/%8433 %e regzn\g?\?e path circuit rcy)/ CiISCultry may Y

o B %%pr&tcu‘f&fz5&0@»@@@'@%%&%@%%@ b i
5 e B kS i b S e SR g dovie,

streans) fromthe SAS device, for exanple, after the
for e3a@pleeeltershe SASrdspise iy piopely witiatised by theruotoeek eggne 140. Upon
engi ne 140. Upon 5 receiving a data stream PLL
receBiifiCalditn yirdmd RIEY cibmiitop &5 @blag bt operableds eomparerananéamging data
data stream against an internally generated cl ock

strea?n'l gélcﬁﬁst 8! %teﬁﬁ%énerét&d 8loBlo & %ﬁalghétf SBbRAY EIf a@hasd difference

bet Ween the |nterna 'y generate cl ock signal and the

ex1sg%t g,ﬁs gr gén%{ ?écf cﬁ {(é‘r*al S TPk 30D fhe PLL circuitry

requency to an

clos fre Cc f the data s
158 ey alsorhe fepiR)e 9@%%91%%%@ e Feansany S Preguneiane iy
10 data cl ock signal 158 indicative of the fre uency
frequdncy o8 therfagmitregmd ahe Ry eisgnitryT heS may 8 soae@aka@fr‘ gt%&ﬁneratmg a
164 may be sent to retinmer circuitry 154. The retiner
datacildokuignay 1 IS divativédef the fieqednice of therietdnmieg tdhta stnegmnilihg data
data stream based, at least in part, on the data clock

clock 's%‘ﬁﬁﬂ 164184y bESRL ’e(ﬁ‘éhﬁfe@ BirddiRy P54, The fekihier ¥irdiBfly 168may be
exanple, retimer 154 may conprise a flip flop circuit

opellagl%tt? p&ﬁné‘ & 1%%%?{%? gﬁqiaﬁﬁ‘ gasteﬁeatq@atsﬁ 2PC b BN CIBQIE signal

to retine edata stre

based ta cloc e reti cu
164 30 o e CIBCé“tEbESrgz : etﬁmafénetlateé o g
data stream at the output of the retiner circuitry
flopguit that har the detastrerm ahd fhedlain dlocksi ] Syranpes mﬁéfyopefate
operate to reduce noi se events (for exanple, ringing
to retififectht datastredme basegianaghe datgobick signalc rThwaytimcmircurﬁvseiS4 may
| onger cable lengths. Further, retimng the data

furti§dr b8 dPLABY t6 REicRAt alrtimedlane skhes e hé bephsofrat esinter cAQuitry
defined tol erance | evel.

154. Retiming the data stream from an SAS device may operate to reduce noise events

(for example, ringing effects in the digital signal) which fnay occur over longer cable
lengths. Further, retiming the data stream may operate to reduce these effects below a
defined tolerance level.

FC Protocol Sensing and Flow Control

Assume for this example that a FC device is connected to the intermediate device
150, either alone or in combination with other device types in a multiple device enclosure
(for example, FC device 104a) as shown in Figure 2. Commands and data may be

communicated into and out of the intermediate device 150, as represented by Rin and Tin,
12
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FC Protocol Sensing and Flow Control Assunme for this
exanpl e that a FC device is connected to the

WO pio8oen82ll at e devi ce 150, either alone or in PCT/US2004/043345
conbi nation with other device types in a nultiple
devi ce enclosure (for exanple, FC device 104a) as

for BRI, b1k GBbRUMRs 206£500PBNAD6ABRI/ERL FBalBOSHE1@%1 . A data path
communi cated into and out of the internediate device

o0, AT BI elgc

106D. d d/ 08 1
compgingatof At GrRB RIS HE esfetg P ederiae ibepaBEppet cirouitry

path circuitry 152A to provi de conmuni cation of

of thegperirriathypiicidty 534Ant from the FC device to the
conponent circuitry of the receive path circuitry
153¥hens MW eaviae BGnitiaily pewesediupi thediQ gevipaateanshits j,defihed
FC device transnmits a defined sequence of

sequiehéd dfhitaBEAtN ssdraRalISis abduned tBgIHEREkdli2afior ﬂgnal sequence is
initialization signal sequence is defined by t

deﬁl’fe ik y&E‘?elntlg&I @@8&)‘3& quéL ﬁe&[@ﬁl@@oﬁ%}gg ggrem Receive

celve C|rCU|try

further e, FC link i ialization

poth G Ok 2 BB ﬁﬁhshcmr&mﬁ% %fw?ﬁ@ml?relgﬂ‘weﬁeqﬁnﬁ%
circuitry 160"). The FC link circuitry 160 may

detesawwp@ltehléqwﬁhﬂeaﬁﬁ ‘G Bek eirgpitay 16Q uﬁ‘h@ ECglﬁkeqa@vgw P may
an FC device (along data path 166). The

receivieianiinitinizdtion signkpegherse gorarated by amFahdav{zedelong elatmepath 166).
conprise, for exanple, an initialization signal

The SEAMSAGEN bigpil seg@mtt Foftar I dbvcfiay derbeiSe, 8r &Anple, an
device. The initialization si gnal sequence nay

1n1t1§1%{131'1 ﬁﬂﬂ%:eéﬁe(ﬁ@é‘{ha{ {4 Hﬁﬁ@stth? %& gliedad fh ;:@QifeviCﬁ.e Tge(::

oper at | equency requency

on recei pt . of nitiali .
iniogZ5HEF Seaéﬁs et P Qe a3t oot iER 3 g quegating
160 nay generate a cormand signal 162 to the PLL
freqeqncy (i-4-r ki Benueaes of tsdiC datieke) . Such a conmand
signal 162 may operate to control the operating
f r €poemeoeiptfof tid anBhitiabizationisignp! «E8erws ftdmathete detite, FC link
operates at the correct frequency for data flow
circ 89160 may@enta Fdontemidhgrat 162 to the PLLZifuithy 058 dégcribed

To that end, the PLL circuitry 158 may incl ude
above). Such a command signal 162 may operate to control the operating frequency of the
PLL circuitry 158 so that the PLL operates at the correct frequency for data flow control
of the FC device (e.g., 1.5, 3.0, 6.0 GHz). To that end, the PLL circuitry 158 may include
frequency multiplier and/or divider circuitry (not shown) that may generate a multiplying
(or dividing) signal to enable the PLL circuitry 158 to select base frequency based on the
command signal 162, to permit, for example, data flow through the receive path circuitry
152A at an appropriate frequency for the FC device.

In a manner similar to the description above for a SAS device, the receive path

circuitry 152A may also include flow control circuitry that may include data tracking PLL
13
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20 frequency nmultiplier and/or divider circuitry (not
shown) that may generate a nmultiplying (or dividing)

WG 2@aa682 enabl e the PLL circuitry 158 to selRCH/U$RABH043345
frequency based on the command signal 162, to permt,
for exanple, data flow through the receive path

c1r01§itr5/ql58 cbipled RPhe adternnl BRAGEP MhaPELf dieaitBNTe hay be Aéaptdd to
device. I'n a manner simlar to the description above

I'CCGIV%rdlg a%ﬁﬁla%? uié% ?t B8a 58&HS Z?roﬂ?fh'% P%:_’dé:vll(!é: %rte&ﬁmf)fézgfter the

Tow contr circuitry t

ncI ude dat.a.t. PLL VO 2005/0
FC dspioruispmntp ria et B9 b ol bk DL PR epeiving a data
i nternal bus 166. The PL% circuitry 158 may be adapted
streang, PLlecisru&y 49§ maxibe @aeraLlsity ﬁ%mgafelanéncor@ag Qa@tsﬁré%m@;amst an
fromthe FC device, for exanple, after the FC device
intetinglly gepeattd clonk sigadll (neicshbyn). g amham)dj&remg gxiets ba@veen the
Upon receiving a data stream PLL circuitry 158 may

intefd@11P pericadb @ clodk SighMang tigddta sieadint) ghedPlL B cBtUiER M58 aiyiddo be
an 5 internally generat ed clock signal (not shown). If

capa%l@mgn%h% SI it leﬁ%ﬁg%r@%ﬁﬁe atch {Heq{élﬁgﬁ(él of the data

generat t he dat stream

158 al so I han

st a e ?ﬁ%&&sﬁw e o GRS o el Philf o gyt 158
the data  stream_ The PLL circuitr 58 l's

indigatiyg I9F gleoffe%’é’ﬁf‘é’r%ftth‘?@caméﬁ t iRt o dlgek Signal 164 may be
i ndicative of the frequency of the |ncon1ng dat a

sent$¢ retpmar citheitnyaltsd. dlho ckimdrgmanitryelb4magy breopatde i retime the
retimer circuitry 154. The retinmer circuitry 154 may

1ncobﬁn%)§ﬁﬁ ahbamn basededtileast infpart, om terdargcloel sigsdl 164 medehgddiom the

east in part, on the data clock signal 164

PLLr&&ﬁWPSSf rFUinek!ﬁﬁ% leRlebinfet ﬁ%fntaff )éoﬂaﬁﬁse §8lp BRERS that has the

reti may conprise a fl [ op CIFCUIt t hat has
data gﬂraa Elglb &ag% ngggllgréefl 'f'gr 1%%%‘59 gla?lg \ ﬂreg%?nk {?ggne C}H@ 4118 stream

t he atac k. si The retine ircyitry. 154

based pnyt %fiatsé Sheicasl gf%&eti@e@%w@f Lsmag firffet b apegavie to
stream at the output of the retinmer circuitry 154.

gendReteiareiiyed Hata dueam asthe eniput oiohe eti@raaghicey Ir%y Repiaring the data
to reduce noi se events (for exanple, ringing effects

strednf) flofiea HCGlevitk ngiyapatale whtdivemdisc@oents (fov exanhiagaiging effects
cable lengths. Further, retimng the data stream may

in th@ Qﬁél?&tl §1gh£’1? %%hcrﬁa}‘ 9&%@ o®drT166des chib R emhsdehitR&retiming the

tolerance [l evel

data stream may operate to reduce these effects below a defined tolerance level.

S-ATA Protocol Sensing and Flow Control

Assume for this example that a S-ATA device is connected to the intermediate
device 150, either alone or in combination with other device types in a multiple device
enclosure (for example, S-ATA device 104d) as shown in Figure 2. Commands and data
may be communicated into and out of the intermediate device 150, as represented by Rin
and Tin, for example, via cable links 106a, 106b...106d and/or 108a, 108b...108d . A

data path 166 (e.g., internal bus) may be included in the receive path circuitry 152A to
14
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S- ATA Protocol Sensing and Fl ow Control 20 Assune for
this exanple that a S ATA device is connected to the

WO piosoen82ll at e  devi ce 150, either alone or in PCT/US2004/043345
conbi nation with other device types in a nultiple
device enclosure (for exanple, S-ATA device 104d) as

provifOMWnhBniCAEHH 6F cdmriRdsandi8ata Séht ididtheFLY dd&ce to the component
conmuni cated into and out of the internedi ate device

. 180, ys! : i and Tin, for exanple, via
ClrcélgglogafelI{ﬁgés}{ﬁg‘gg?ﬁ%gg.lsg)%%d and/ or 108a, 108b...
108d. A 25 ta path 16 e.q., .internal.. bus) .may be
ol SR RevBEisnb Bty ey b I Baicg oY o BRY sgyence
2005/ 066820 PCT/ US2004/ 043345 pr.ovi de conmuni cati on of
maysawardgngnempanaSseit devighibenritiplizagiey istegat spapence may
conponent circuitry of the receive path circuitry
compfigstan QBBnsignab{Aflladievhe ©OBRssigmdl desdribgd pbowereith wfereace to a
initialization signal sequence may occur. In an

SAEISGR) BhitymSy AdtAnéledd £ EONISA 8 Righh Rl Theabis@ive Dif GiaCOMSAS signal
sequence may 5 conprise an OOB signal (simlar to the

may JabhtE, dRAdevilRSS ol m%a@eﬁv& (Histld 5@5%&%@ %Qéﬁﬁgm

evi ce) but may not 1 nclude a COVBAS signal .

bsence. of e COVBAS .signal  may. i £y the devic
et ISP Yo PrE aohan aguar SARLRTH e defgaition oF sas
signal . detection circuitry 156 nay operate in a
prot AP m | ar to the above description of SAS
protocol sensing. 10 Flow control circuitry for a
S- ATA device may include one or nore S-ATA protocol
control circuitry 170 and/or 172, coupled at
I e FRBE boteol ichibbitrydoth SUSTAIdeEibeiMmag fincliidecorieirandre $-ATA
device 150. In the conventional S-ATA protocol, when a
prot&idﬁ%&iﬁﬁ‘é}&&i 150" 06/0k YVﬁl%o‘Q@E@aﬁ@%&tive input and qutput ends of
uffer (no ) ,

transrnit/recéive b shown) Is alnmost full

the deviceg 15 anspits a H hgnal ., Th - AT :
the {5l ol 1 SBT Behafeo S A B P e ST dovice
. (HOLDA) be received by the target device within a, .
is repixig W@@drﬁfr?@émltgrﬁceweﬂaﬁ%%@cgé OVRL i ?S&@tafﬂaﬁ device
exanple, with 20 data words). Accordingly, S-ATA
trangmitt ®HOILD signal. The S-ATA protocol may require that a hold acknowledge

signal (HOLDA) be received by the target device within a predefined number of
transmitted data words (for example, with 20 data words). Accordingly, S-ATA protocol
control circuitry 170 and/or 172 may be operable to generate an appropriate HOLDA
signal when a HOLD signal is received, and return such HOLDA signal to the S-ATA
device (e.g. device 104d) or to the circuit card 120, as may be required by either the device
or the circuit card 120.

In a manner similar to the description above for SAS and FC devices, the flow
control circuitry that may also include data tracking PLL circuitry 158 coupled to the
internal bus 166. The PLL circuitry 158 may be adapted to receive digital data signals

(i.e., data streams) from the FC device, for example, after the FC device is properly
15
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control circuitry 170 and/or 172 may be operable to
generate an appropriate HOLDA signal when a HOLD

WG Na66826 recei ved, and return such HOLDA si gREI/U$2004/043345
the S-ATA 20 device (e.g. device 104d) or to the
circuit card 120, as maybe required by either the

1n1t1fg&\é& ‘B? theé¥rofod6l Gigirfe140. WA rdddving B dataFaeR@l PEL Rirbaitry 158

descri ption above for SAS and FC devi ces, the

mayfb&?@ﬁ’ia i hﬁmg.gl‘reca&?‘#‘?";‘%%@ s B e R oo lck
6. T PLL [ .15
signfl el Ve it e ag on Gras Sehein e RS b gaindylock

fromthe FC device, for exanple, after the FC device
signalsmg tepdata streps:, Vo Plgo stk 168 pay/alsgssapabie 9f shanging the

initialized by the protocol engine 140. Upon receiVing
clock fidgiiencs te arg clBiely miatohuhd fryquehy ofithy dbie strpemaliThe PLd.

conpare an incom ng data stream against an internally

circ@_ﬁ?%@hﬁ? afdoQelcap 18 BAereRing 2R DlocK diginl F!B&&ﬁhcatwe of the
ferenCe exists between the internally generated

freq%g@? K th%I vggrdgta sﬁg? e ﬁ th SRIN siéﬁﬁl P(gm%/ Bg Wittt retimer

capa anglng

fr n r

cireyiigy 154 %%t gy gﬁgﬁbﬁ%‘ e RpeizBs g it By ipgoming data
capabl e of generating a data cI ock signal 158

streanh bigsegitat Jeasiof parfeon theetytreriesk dgnal hed reveat Hgmyged'LL circuitry
stream The data clock signal 164 may be sent to

158.r Béri exemples retimsrt1Sy nidydcontpinise ndlip fep cueuitihat has thSdatastyeam
be operable to retime the incomng data stream based,

and e daf@3dckl SR fdrinsils, tahe nihgtopefakedOkeSing fiR datPéream based on
received fromthe PLL ci rcuitry 10 158. For exanpl e,

the LG i, TR AR} rﬁﬁtﬁéﬁé'“gi%% e erdelt Okt o
reing Ry o) R QG DOTETRECTREY dr4-c PRy eid g eam

further be operable to generate a retined data, stream
frompan Sl A deieR may operaterta Feduee neise YAty (foresampe enginggttects in
the data stream froman S-ATA device may operate to
the digithl sznal) ivdechemey becuf over lexgarpohtde lanighyi Fyrtbérf extinging the data
15 the digital signal) which may occur over |onger

strea®i®fla§ op&aeith sedutl tidde effedtEbélowngiefined thaéranceslevd@am may
operate to reduce these effects bel ow a defined

t oL\STRNG el %Ye%llously herein, the “receive path” 152A and the “transmit path”

152B may comprise identical circuitry to be compatible with sensing and data flow control
between a target device 104 and a circuit card 120. For the transmit path circuitry 152B,

it should be pointed out that the components thereof may operate in an identical manner as
described above with respect to the receive path circuitry 152A, except that signals are
coming from the circuit card 120 and going to the target device. Thus, no reference
numbers have been assigned to the transmit path circuitry, and it may be assumed herein

that like parts called out by a descriptive word or phrase operate in a like manner.
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As described previously herein, the "receive path”
152A and the "transmt path" 152B may conpri se

WO 2Ba0é6a820 circuitry to be conpatible with sendTGS2m043345
data flow control between a target device 104 and a
circuit card 120. For the transmt path circuitry

152 e c#Buitdy dREQ1bed v BRI % MelinfehAddiitd AetiRER SN 8EYisted in

thereof nay operate in an identical manner as
. deseri be -\ 0 1 [: .
rig 3 Bh1eF 5o BBritd b e HARE b ol SE RSP Bhtpay comprice
. the circuit, card. 120 and goin 0,1 he target device. .
inteepp{sd crgte o EBatisE” Al GBROT ke blogR deERS hrumbpistfof Figure
transmt path circuitry, and it may be assumed herejn
3 mayhia forinké opdisersteccaichidy ipwtmanpepcensistant prthybe fimetiorality
phrase operate in a |like manner. 16 WO 2005/ 066820
desdri6¥d b&26041 34334 hofEldehatithecintdrmydidesdevidedd0wiepioted in Figure 3
reference to the internmedi ate device 150 depicted in

mayTuBHER oRpMRE SHALOBY cHOIRY | ff cRAEpI8) buFRE Biréiifr¢ 4t the input and/or
nmodul es or chipsets that may conprise integrate

d
our 0 PO BB TR b

., discrete .Ci itry, in nner, consi stent. wi.t h the
intefugiits g |50 Batdlse hefuly THPRATRE TRACHIEE VIR Y foX Sefmple, to
that the internediate device 150 depicted in Fi %ure_ 3.
matehaijnifedpnass betwsap thedarggtidgvigeotP4s org eranprercgbles,gind the circuit card
exanpl e, buffer circuitry at the input and/or out put
120ends (or at other appropriate |ocations along the data
path). Further, the internediate device 150 may al so

| NG K6 4 PR AIMFRHER UOD MG traiiAE tdnfiplaryfoperagisasidlamay de
mat ch i npedances between the target device 104, one or

perfgg%?edcfcg%aaﬂ%ﬁd}ggﬁ%lﬁ Crith £RrEheetd tli'eziﬁten]r:l.b&%!fe%eéice 150

e hart lTustrating exenplary
operations that may be erforned according to an.
descR{hel et ereroony pibr e B Brqcol ensti ik Ay 8 mbdior an
150 described herein, operations may include protocol
opergtipg phdetowmining kg coampricaiiongrotospled(2: thefingt be used by a target
determ ning the conmuni cati on protocol 402 that may be

devias ¢4 byd/ar ¢isuiebrd B0d d¥éterminidg thachnomugicatéan protosold from
120. Determ ning the comruni cation protocol, from

amoABRHurali dficehiniunidtiof protiYls; atdydiclpd®i@eqlng, anraialization

i nclude detecting an initialization
signal sequence (for example, an OOB signal sequence for an SAS device), detecting a
link initialization signal (for example, an analog burst signal for an FC device), and/or
detecting a HOLD signal (in the case of an S-ATA device). For example, in the case of
an SAS device, for example, the OOB signals may be passed through the intermediate
device 150 to the circuit card 120. For a target device compatible with a FC protocol, such
a process may include setting PLL circuitry to operate the appropriate frequency upon the
occurrence of an FC link initialization signal. For an S-ATA device, a HOLDA signal

may be generated back to the S-ATA device within a predetermined number of data

words. The process may also include detecting a link frequency corresponding to an
17
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si gnal sequence (for exanple, an OOB signal sequence
for an SAS device), detecting a link initialization
WG 2@aa68td or exanpl e, an anal og burst signal fRECT/EB$R0HDI43345
device), and/or detecting a HOLD signal (in the case
of an S-ATA device). For exanple, in the case of 20 an

attactﬁﬁv?dgﬁﬁé'.t e TifX frERAB} Bay bBeefdelied by AArBet @Yy iR arirased

oug e Internediate device 150 to the circuit
d.120. F i j j : :
com b AALSEY B UME AL W DGR o i

circuitry to operat. he appropriate f ency., upon
freqyqREy T T BB ISHE GPRRHRE PRIGFSY 05 BLF SH oL aensble

For an S-ATA device, a HOLDA signal nay be generated
retinpag kf aminchming dgrasteRétl.-ce wi t hin a predet er mi ned nunber

of data 25 words. The process may al so i ncl ude

deFeci givgn domiukidatien primpl, operatiopomdy alyo tmclade HFviding data

2005/ 066820 PCT/ US2004/ 043345 attached device. The ‘

flow! doRkof UGB BB GYIHRY chBnBIBREe Hididty] 201, A Hlofesont®l operations
and may conprise, for exanple, the frequency of a

d [ ' ki
ooy SRR PRSP Lo OB S BRI o s, or
e EHRERIS s SR RS P R R ere

protocol, operations may al so include providing data
introfdnemeansrate abhassivialyetipea gpe dta gtredprandiacaimencipid: bdanay
402. Data flow control operations may include
opertettd nétinge thediatastisbméasedaatdleant inopdrt,@nithgplasd elue generated by
anplifying a data stream For exanple, as described

the BO¥RcuMry 58 ef erence to Figure 3, PLL circuitry 158
may operate to introduce generate a phase value for a

gi v [ g
e A Fropiobitd g A3ty R4 MR e hprtp R e
part, on the phase val ue gener at.ed the PLL .
deviBy cpeteglonas MAC OEE A PHREDH 98 CiTget druices. apg Pacdudeyiss may
may conprise an enclosure of target, devices. The
be cempatihle mithpag/ ot sesblesal campruieating yisigg differgrlicoguyjnieagion
and each device nay be conpatible with and/or capable
protadol< oSnvhrincationge nsiyradsodinélide epproprateroennsationsrio pErmit devices
protocols. Such an enclosure may al so i ncl ude
to bABRIRRapEIE S BRIt Rexipleddvides t@bé Eafhected and disconnected

within an enclosure in a dynamic fashion. Thus, such an enclosure may comprise
interface connectors (not shown) to provide electrical and mechanical connectivity to

devices inserted therein, and to cables (for example cables 108a, 108b...108d) that may be

~attached thereto.

Also, as can be discerned from the examples provided herein, certain components
of the intermediate device 150 may be capable of providing device sensing functions and
data flow control for any or all of the devices. For example, PLL circuitry 158 and retimer
circuitry 154 are equally operable with SAS, S-ATA and/or FC devices. Therefore, in an

enclosure environment permitting different devices to be connected at the same physical
18
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to be "hot-swappable", to permt, for exanple, devices
to be connected and di sconnected wthin an encl osure

WO epog/oehgeiami ¢ fashi on. Thus, such an encl osur ePCRYS2004/043345
conprise interface connectors (not shown) to provide
el ectrical and mechani cal connectivity to devices

locali®s §hds8 RoinPBAGItdcantRBorhMod @b k@ch ddvives eTRORIt@ ARt €8evice 150
108a, 108b...108d) that may be 20 attached thereto.

AlL.so, .as . ] . [
cong it R AR SN bk ko ARBAE S Rial fal0r
. 150 ma e capabl e of ovi di ng devi c ensi n
missF i ddsn Sogh i <agoTp oA d5HET BrmpuPe L) SBRARO atthpne
devi ces. For exanple, PLL circuitry 158 and retiner
enclesure levek thetigtermediatslgsice J SGpad anre pastichlag xéhe QOBsignal
and/ or FC devices. Therefore, in an 25 encl osure
deteetios ¢iremitent 56 &Chiinkt ¢irogitdi $G0eamernr thkenetioes circuitrg 154 may generate
connected at the sane physical 18 WO 2005/ 066820
a sigR&TnWR2RR46 OAS 3 tHa0 58 HEAES istphesht i6 PPEtestufe ©RAnattached to a
accommodat e such devices. The internedi ate device 150
partﬁﬂﬂrc"hﬁ)tl nt with this embodi ment nay be operable to
acconmodate different and/or missing devices fromthe

e S TsatndeS BT Ahe Seed oMb Athe GBPEENERE L

nore particularly the QOB signal, 5 detection circuitry

contgmplatqgany aifesgnt éambmthmné%a Fehcoppanations ghthe components
circuitry 154 may generate a signal indicative of the

and/baditcuitptiepicted @vFigerd 3 op thessystemi lavdl lkempnudnds off Eig@ss 1 and 2.
unattached to a particular cable). It should be

For &paig18 lip adytbatthAtifdhdenl ede1081E Sniforinheeit BEESABd to SAS and/or
di scl osure contenpl ate many di fferent conbi nations

FC ARt gp%?ﬂ%&%él%ﬁﬁtﬁ&fci&ﬁﬁs PR rﬁeylge &ﬂﬁfeﬁrvirithout

circuitry depicted in Figure 3, or the systemleve

cOo nents of Fi.gures 1 and 2. r__examl in.a
aepGGAF BRF G s Smet ifageseht ERoGie, Ofier S PBalions #ha
dedicated to SAS and/or FC devices,_ the S-ATA )
subgebinations ebayr ol the perapaneats) asxepssseniothby Ry Hfdhe klocksef Figures
wi thout departing fromthe scope of the present
1, 2 did ot H3vayebe Badewitboutliepating fremethd preseigcbsebdsnee. i ons of
any of the conponents, as represented by any of the
bl opis, Bf sufringaty Sshe system embodiment may comprise a circuit card

comprising an integrated circuit capable of communicating in accordance with a plurality
of different communication protocols. The circuit may be capable of being coupled to a
bus. An intermediate device may be coupled to the circuit card. The intermediate device
may be capable of determining, at least in part, at least one communication protocol,
among a plurality of communication protocols, via which at least one storage device
connected to the intermediate device is capable of communicating. The intermediate
device may also be capable controlling a data stream generated by at least one of the

integrated circuit and the storage device.
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15 1, 2 and or 3, may be made w thout departing from

the present disclosure. Thus, in summary, one system
we@nivsdéasent nay conprise a circuit card conprRGIi/BSR0eH1043345

integrated circuit capable of comrunicating in

accordance with a plurality of different

C oA ppafah BeniiodiRéRIntay ilflad€id RidrinetRye B icARAhS &mprise

bei ng coupled to a bus. An internedi ate device nmay be

protgg&%lar?sq%%aréﬁg% af gteaféabqésﬂdetaﬂﬂmhgtﬁﬁé&%ﬁinagaﬁ gﬁ%%s‘l‘: B

eterm ni ng, | east

| east .one comu ni cat i r ot ocol |ural
comp IR A OSHn Gret BB, e R roRul! B arion at Least
storage device connected tg the jnternedi ate device
one stpraggsighice cornestdria theciaiarmgdiaterievicaierapablicaf somguipicating.
may al so be capable controlling a data stream
Thegrteanatiatd dbyicamaly elstcompeisoflowlventrolntiegitst that isicroabld of
and the storage device. 19 WO 2005/ 066820
contréTih B4Rkt 4a e rhicbeopanatitiieE ioRdialtbibragBdevibshdifiea

an internedi ate device that may conprise protocol

pIur? f%gnﬂdn?ééltlbﬁ¥) (ft@&ﬁs i s capabl e of determ ning, at

In part east one conmuni cation protocol,

anon [ urali.t i cat
antaadBedislh MinBropSREYRY R Bl CoRhE el it
i nternedi ate device_is capable of comrunicating. 5 The
enhineed pRrEETUAICEtIOR (aRaBiliveS aafi SHYCORPRIEEAS PENE é@Htf?léW of
circuitry that is capable of controlling a data
comsitungehion pedtocrds: Ao @advaniageoudly dignabirgesaiateddtyor tagget device and
device using a plurality of comuni cation protocols.

or cheMBEHr&ge@sled 1o tht teindend@sicliBayby b@trodied ! WESE may permit
enbodi nents may offer enhanced conmuni cati on

| L4t
cabl% gg%gdmyﬁmvge}t tlhg1 ﬁﬁ%@%}%agﬁw ﬂ‘ﬁggﬁg g? hidge Bf Play %éi‘ dti¥e d/or

vant ageous

. Si I t b d
ook P LS R R andis” enbteFe b AhEEou S TRl byl gf it o
el Bl W BB 5 TorS BB s ganicas

device and/or circuit card to be extended. Further

withaaldata statpge sstom ditecdy nsipg pehumality of diffessmd gpimeunication protocols.
single integrated internedi ate device according to
Thub,fes exapipia di meN b pbikie s itiiaineermediate device of these embodiments
to communicate directly via one or more communication links with one or more devices in
SAS and/or S-ATA and/or FC protocol domains in the data storage system, without
having to employ one or more external communication protocol converters, translators,
and/or expanders (such as, for example, one or more SAS expanders) coupled between the
integrated circuit and the data storage system, although such protocol converters,
translators, and/or expanders may be used without departing from these embodiments.
Advantageously, these features may permit the intermediate device of these embodiments

to exhibit enhanced versatility and utility compared to the prior art, and may reduce design

costs of employing the intermediate device described herein compared to the prior art.
20



15 with a data storage systemdirectly using a
plurality of different communication protocols. Thus,
WO 200566682l e, it naybe possible to use the i ntRETESHOL/E@3345
devi ce of these enbodinments to communicate directly
via one or nore comunication links with one or nore

deviihe @&rnishind SAPreddicksOrhith AT et katpldyed eflivgRlused as terms of
domains in the data storage system wthout having to

desc‘f'%ﬂbf? ¥n@R6t 51" lin‘iﬁpa{tf)neﬁﬂdecﬁa‘@lis £OTHRHMHOR Al (RO Y (ﬁtsﬁgl?tlerms and
con ( as,

verters, translators, 20 and/or ekXpanders (suc

f or. _exappl .one_or no SAS, e nders) co ed. .
PR P TSI 1 a0 aRer P aeSiiged g portions
system, al though_such proggg&# converters, .
therg¢ty gad 4 is recogaied that ¥arieRs IGREONHIe POEIDIR vifhwy the scope of
departing fromthese enbodi nents. Advant ageously,
the dliese Qtbetruodifications periations hied dliereatives amtadsoessibie. of
t hese enbodi nents to exhibit enhanced versatility and
Accoiididdly, ¥he elatay £6 itendeld@o povedtll 3tdh equiivhlémy, reduce
desi gn 25 costs of enploying the internedi ate device
descri bed herein conpared to the prior art. 20 WO
2005/ 066820 PCT/ US2004/ 043345 The terns and
expressi ons whi ch have been enpl oyed herein are used
as terns of description and not of limtation, and
there is no intention, in the use of such terns and
expressions, of excluding any equival ents of the
features shown and described (or portions thereof),
and it is recognized that various nodifications are
possible within the scope of 5 the clainms. O her
nodi fications, variations, and alternatives are also
possi ble. Accordingly, the clains are intended to
cover all such equivalents. 21 WO 2005/ 066820
PCT[ US2004/ 043345 What is clainmed is: CLAIM5S 1. An
apparatus, conprising: 5 an internedi ate device
conprising protocol sensing circuitry being capabl e of
determning, at least in part, at |east one
comuni cation protocol, anong a plurality of
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communi cation protocols, via which at |east one
storage device connected to the internedi ate device
W0 20088821 e of comruni cating, the internedi at ePCBEUS64/043345
al so comprising flow control circuitry being capable
of controlling a data streamthat may be 10
WhAQsBMh&REed from sai d storage device using at | east
one of a plurality of communication protocols. 2. The
apparatus of claim 1, wherghfst he internediate device
is farther capable of detecting a predeterm ned
initialization si.gnal sequence indicative of a
L. COI‘ﬁ'HJ?’RpéIﬁWSOﬁOIBPBgB%OL 15 3. The apparatus of claim
2, wherein; the predeterm ned signal] sequence,
comprinteanedige dQYm@FQIB@Fh%n&PT@ﬁ&IOI SAa0eE (féguitry peingrgapable of
apparatus of claim1l, wherein: the protocol detection
deteemindng, tat leastdn ahis ot deaptadiieeonfmunecationipngfoed], drearsg a pluealiy of
an out- of-band signal sequence and an anal og bur st

com®h@iakiof PENEEHE viawHich BElehdt Otk cRMddeQlevidd cohneetsdtts Yhe
conprises data tracking circuitry capable of receiving

intefnGR4E ABHEE RTbAAED Pk icarliB B (AR SLiRk 36l ENb Bmprising
i ndi cative, of the equen of said.data,strea said
flow, Rty deng bl SRR R Bk sl R
circuitr capabl e of receiving said data streamand . .
comyyaingcaq <Rm§ﬁ1§r$89ra$rﬂf"§f@ﬁlémﬁtaﬁ ?@Std’q@étfiar%‘ﬁah‘é(toi communication
stream 25 5. The apparatus of claim1l1, wherein: 22 WO
prota@0$/ 066820 PCT/ US2004/ 043345 the internedi ate device

i s capabl e of being coupled, via at | east one cable,

2. 10 TRiagparsteofgRiteywhe&ein®. The apparatus of claim1,
wherein: the plurality of different comrunication

2R BRI ER 0 S bt LBt

initiglriz%tcigﬁ g{ghalas%au&lcg%{dic%tive of a communication protocol.
3. The apparatus of claim 2, wherein:

the predetermined signal sequence comprises an out-of-band signal sequence.
4. The apparatus of claim 1, wherein:

the protocol detection circuitry is also capable of receiving at least one of an out-
of-band signal sequence and an analog burst signal sequence, and the flow control
circuitry comprises data tracking circuitry capable of receiving a data stream from said at
least one storage device and also capable of generating a clock signal indicative of the
frequency of said data stream, said flow control circuitry also comprising retimer circuitry
capable of receiving said data stream and said clock signal and generating a retimed data

stream.

5. The apparatus of claim 1, wherein:
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Advanced Technol ogy Attachnent protocol. 7. The

apparatus of claiml1l, wherein: the internedi ate device
w0 200sag8bl e of bei ng coupled to a cabl e conpatR@I/ES204/3345

at | east one of said comunication protocols. 10 8.

The apparatus of claim1, wherein: the internediate

devhé mtdriteliags dAHIE baRBldBVeRploupRa] ViR lat ehét Gk Chbdle, to said

capabl e of receiving a signal from said storage

Vi and, in response at |least in part thereto,

Storgéen%e%gctei ng an acknow edge signal to be transmtted to

sai.g storage device. 9. A system conprising: 15 a
6. ¢i rﬂﬁia@’pﬁr&ﬁ'ﬁ ogB%ﬁfPﬁsWﬁﬁreH}i integrated circuit capable
of conmmunicating in accordance with a plurality of
di ftheplumplity @ﬁ#}ﬁ%r@awmmupwa@@tmoéqCOEr@mxS@ aiFibre 4rhgnnel
bei ng capable of being coupled to a bus, and an
protoerlea Reuh] Ateached/Smell Couplue Systesdntbriace protdcot,and a Serial
said internedi ate devi ce bei ng capabl e of determ ning,

AdvahcddeP&chnologp Altachadnt pe@séolone  communi cati on
protocol, anong a plurality of conmunication

7. pr qth%%?g%'atu‘éio?ﬁmqhwﬁ&egfam 20 one storage device

connec to the internediate device is capable of
e al.so be

co nicati.n the. int i at e devi .
RBP4V gs tPRaBle e e o e 6 Parle ppBftble with at
| east one of said integrated circuit and said storage
leastjeig fsaidigpmuppHcipRIENOBRIScl ai m 9, wherein: the
internedi ate device is coupled to said circuit card
8. andbsaipparstusogleimddywberein:a 25 one or nore cables. 23
WD 2005/ 066820 PCT[ US2004/ 043345 11. The system of
cl ahdinGermebiateeddvicetfii@hdrrRbapiedl bR celedtngel ¢ifcultty Edpable of
capabl e of detecting a predetermned initialization

recegﬁlgé‘ghgfiglcﬂéfrﬁ%ﬁd'smégfea&ekfié% aRg, 1ﬁ:re§ 3 X at 98t Apad@heto,

conmunication protocols,

generating an acknowledge signal to be transmitted to said storage device.
9. A system, comprising;:

a circuit card comprising an integrated circuit capable of communicating in
accordance with a plurality of different communication protocols, the circuit card being
capable of being coupled to a bus, and an intermediate device coupled to said circuit card,
said intermediate device being capable of determining, at least in part, at least one
communication protocol, among a plurality of communication protocols, via which at least
one storage device connected to the intermediate device is capable of communicating, the
intermediate device also being capable controlling a data stream generated by at least one
of said integrated circuit and said storage device.

10.  The system of claim 9, wherein:
the intermediate device is coupled to said circuit card and said storage device via

one or more cables.
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5 12. The systemof claim1l, wherein: the

predet erm ned signal sequence conprises an out - of - band
WG R@aaeeszequence. 13. The system of claim9, RERUSAM/043345

the internediate device is further capable of

controlling said data streamto produce a retined

11. datﬁe%Pgtgﬁmfcmg hdRsm:tting the retined data stream
to at least one of 10 the circuit card and the

= SR Py DAL k)Rl

r| se Fi bre nne r ot ocol e Att ached.
mlﬂ% ioh SlpL eaery SRBHIR oL Rt e O b SuhTordling o ¢ GRgjoation
Advanced Technol ogy Attachnent protocol. 15 15. A
protagalfiod, conprising: determining, at least in part, by
an internedi ate device at |east one conmrunication
12. pr dihecystemi o claimdi, ewhede@ast one st orage devi ce
connected to the internedi ate device is capabl e of

COnmaipreBerbinfified Btk GEdqiched tdihisedn bBAStbdnd sPal seql¥nce.

the internedi ate device, at |east one data stream 20

13 fr%‘ﬂe%?ét?mq}f a%‘ﬁ%t whBgist orage device in accordance
"W ast one communi cation protocol. 16. The

method, o . further ris ;

Chas rhpafidRetis futfoer Glpe R obidfiog 56 ik Beato
d%gnerat ed by said at |east one storage device. 25 17.
prodpge amttrn%bd%a steqag, and Gransyigtingdhe setimad datmgjreapytopleast one of

2005/ 066820 PCT/ US2004/ 043345 recei ving, by the
the ¢irvnétroastiralt the slovdgedeviaer i niti al i zati on signal
sequence; and selecting, by the internedi ate devi ce,
14. at ﬁheafgtemrwcmmw%@@iﬂ:on protocol based on said

initialization signal sequence.

the plurality of different communication protocols comprise a Fibre Channel
protocol, a Serial Attached Small Computer System Interface protocol, and a Serial
Advanced Technology Attachment protocol.
15. A method, comprising:

determining, at least in part, by an intermediate device at least one communication
protocol via which at least one storage device connected to the intermediate device is
capable of communicating; and

controlling, at least in part, by the intermediate device, at least one data stream
from said at least one storage device in accordance with at least one communication
protocol.
16.  The method of claim 15, further comprising:

retiming, by the intermediate device, said at least one data stream generated by said

at least one storage device.

17.  The method of claim 15, further comprising:
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18. The nethod of claim 15, further conprising: 5
determ ning, by the internediate device, a |ink

WO e§0es2ly associ ated with said storage devi cRCT/E$004/043345
communi cating, by said internediate device with said
storage device using said Ilink frequency. 19. The
et Begyviag, 1 Bk Midrmedidi BAGEe, GR TRIAIFaN6n sigfal sequence; and
comuni cating, by the internedi ate device w tﬂi sald at
| e Vi C W .
conpisefiE o7 ohé BREmERH Geyich heledl 3 Riifhjpation protocol based
coymuni.cati on otocols. 20. An article conprising: a

on %{@EJ@@Z 'Sﬂﬁ?{%[]gﬁﬂluﬁlﬂfest ored thereon instructions that
when executed by a machine result in the follow ng

18. opelhgtmethed ofidaigel b Anitharsgmpaisingeast in part, by an
i nternmedi ate device at | east one communi cation
pr aletrmining, bywhe miteratediataddviene link dreqomcy esdociated with said
connected to the internedi ate device is capabl e of

stor fWecadd Ng; and controlling, at least in part, by
the internedi ate device, at |east one data stream
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link ticle of claim?20, further conprising the foll ow ng
NXIFEPYons: retining, by the internediate device, said
at | east one data stream generated by said at |east
19. ondbsmpsthepbolgdaime S, forpher PREPEPINEC| e of cl ai m 20,
further conprising the follow ng operations: 25
r eceimmumnggating, tiyntbe interaradizdé de¢vacadwith sad atleast one storage device
initialization signal sequence; and 25 WD 2005/ 066820

withP 3 4tetbim RdE St fong 2610661 ddtbnghyplifadity SR dhiReHiadtRn protocols.
devi ce, at |east one conmunication protocol based on

20. Saig, érﬂl:feicﬁh{'pﬁ%{n'g.on si gnal sequence.

a storage medium having stored thereon instructions that when executed by a
machine result in the following operations:

determining, at least in part, by an intermediate device at least one communication
protocol via which at least one storage device connected to the intermediate device is
capable of communicating; and

controlling, at least in part, by the intermediate device, at least one data stream
from said at least one storage device in accordance with at least one communication
protocol.
21.  The article of claim 20, further comprising the following operations:

retiming, by the intermediate device, said at least one data stream generated by said
at least one storage device.

22.  The article of claim 20, further comprising the following operations:

receiving, by the intermediate device, an initialization signal sequence; and
25



23. The article of claim20, further conprising the
foll ow ng operations: determ ning, by the

WO pi08oen82ll at e device, a |link frequency associ aR@HUSA0041043345
said 5 storage device; and communicating, by said
intermedi ate device with said storage device using

?ais ectirtg] IB%H&%&%’?&@&%%%&CFP&I@JSE bitd ®nhuGibAdB #Btocol based

urther <Cofrprising t OW ng operations:
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23. gg %tgcié nggalg”; g@,%g%@?cgg%%sﬁg@ eu{:o?lloi;vglyg ggerations:
determining, by the intermediate device, a link frequency associated with said
5  storage device; and
communicating, by said intermediate device with said storage device using said
link frequency.
24.  The article of claim 20, further comprising the following operations:

communicating, by the intermediate device with said at least one storage device

10  with a selected communication protocol among a plurality of communication protocols.
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