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TI TLE: UN VERSAL SERI AL BUS SW TCHI NG HUB BACKGROUND

OF THE INVENTION 1. Field of the Invention The present
wonvwBioa rel ates generally to peripheral deviPceusuns/032493

and, nore specifically, to Universal Serial Bus (USB)

swi tching hubs. 2. Description of the Relat ed Art The

Uni ver sal Ser | al | ovvs couplin
peri pher al é@?}“&B‘”‘?%’%ﬁé% IS:IHI@E
serial cable bus BACK ﬁ OR A1 '“ i
conputer and a w de range of sinul taneously accessible
devi ces. The bus all ows peripherals to be attached,
L cofiflf glikdaventit®ed, and det ached while the host is in
O PElieakds@binvemdn rélxey FPhetully }DBriREhITEBEeTubsS6E HOR sfecifically, to Universal Serial

C ras, storage devices, card readers, etc.
Bus(gé@smf%‘cm ﬁ%gate Wi th a host conputer system over USB.

USB based systens may require that a USB host

9. coggsgr@hg@gftﬂg%jg{e@ggnt in the host system and that the
operatlng S%stem of the host S){lstem support USB

e gy Rl Ssriad By elloyg soupking f @erivheydmleriesy iceeompayr system. USB is a
serial @:ﬂﬂﬂ’&m foe adtLexohatde tetieendSBst RotBpuit add QW&&I@Q@Q of(simca)taneously accessible devices.

N T T T T S T ——
examplp, UBSS pfinters.commnery, idigital camemps.otomage tdvives, caadwdadars pead. mayofomehattiate with a host
complxtbﬂk?éen( Rr @@ﬁl %533 baééw @%teﬂls Wreﬂ}ﬁ%'tﬁa@ €R8 ri{ca)&tc&tlioﬁer top Sresent in the host

devi ce I rst I ne ni
systene ta%thatt)_the quﬁaémg gystem (09 @(}Kecl@stlsgstegl SFW Qé%@%ﬁ‘ [@Ma@@%orage Class Devices.
u SUSK) deévicputhdy coimir@Gie S the USBHREat [t- slpd:ea @LS) TﬂnespbéaS(FS)rmyhgh speed (HS).

A conne ‘?Ql?lﬁsgveﬁl}/ ther Sg‘l?%t l ngu tt{l]eelbol'g %?%gl\(lege%m d‘g\/ﬁ @ 80%65 Be, g%:/v:mgsme, and a pair

pee d°US
of datb Yineg I(Ipmnrl &- )t h@&her a U$B1éthc eplnedts toi theghotthtee WS dstvice thiyefirhi pgit a D+ line high
(the ﬂnﬂie ff @1% FAQJ?&! id eplotwlggeed ‘&J%cé)% Lg)( plﬁi Jpggsﬂ%} % Ye ﬁ-rl— '11}{4 Re B&?may respond by

l'i nes devi ce may
resewéz @&HSB rﬁ‘F‘&“éi FW%%?%@E@C% fi@ highispeed 5B éeg}cgtﬂ@rU%me may “chirp” by driving
the DE BRthigh Ldl&rungliHPddétf ciaxlte 6wy ma%I regjomo sReesty” WdBmately driving the D+ and D- lines
high. dfhseﬁje%g:’]cge(:t | rﬂé?}rl]uetleﬁtrox%g ﬁerﬁcg% (ﬂi‘l:e pélll up ¥?51|rserm y: ltng;ll?et %glmumcatmg at high
speed| “ﬁlet) discopmidtiag, Hiillepheed detivds tSBematew the prdl vprgepistor ﬁonsﬂlaDJelniaQtdn “tri-state” the

line), Kvﬁ?e High-sPHAElUSE ddvicBGtyy u{"st&ﬁ%ﬂ‘tﬂ@oﬁmnb BnegOUpl d to a USB

host control ler to allow nultiple USB devices to be
C o BISE Rl B 0w 3 SE BoF mRadln AUREmUSES Wb deviss to be coupled to the
host 9@ Medublethe USB hﬁddbﬁtﬂoﬂeﬁ\ 105dARHn, u&% DS BubEBMy BE cdupio8EE USB hub to

hub to rov USB devi ce
provi e&%‘%goc%ll%grﬁis deyies cpivg 1@§I§° %‘?)g?gg(@ PP Oﬂfre Some dual role
pebdmsivesladle peripherd devimy mpyniotlude svesdoatvdlercnd be Gbiblr of @ovoimunicating with
other *ﬂ@npﬁa'ﬁaﬁluges Qf)upﬁ:@ 'IESTE@: c éﬁ)lj &gmfﬁ@ tarhuatrgl@ rUSBgfrﬁlfgpﬁg)aﬂae abg {0 communicate

devi ces coupled to them For éxanp

directly itk o PSPrasme o apioerietres Bemhsi I{S& @meqaf g [dyal Gigle HSB, primes may also be
accesﬁlﬂér@rgabﬂi Dccﬁj'phtﬂtt sy@éni) taslf S&ve prr@Héril R&videSE aGammfien systIB @ndld#all role peripheral

be ,accessi bl e
seicl e m B sy = Pl By B SRR Sy o ftussed om one
devicg mdpg@@ﬂ t@ﬂ!\s pien Pmidr dudebice ptitchep ey it &vodl forddghisp@d peipberal devices. For
examﬁl@ xﬁécﬁaﬁfcﬁastxﬁtl:ﬁés Maf Srvadte H@J !mgghe{:aﬁlicn%cé/ o %1&1 %‘Jﬂge to work with high-speed

peri pheral device nmay need to be rom on
Penpbﬁ@b Aevisesa ndick-engpst egirheen! deiicet plppefrpicatly .rfeslrurea?nfoo@elvp@ence to prevent ringing
(meclitbal SHHEHEs FRYuBregiRfifies fake iRb@hcs BR oLy RRtirRkRY Al

devi ces. For exanpl e, gechanl élag‘} SWI t ches nmay

i ntroduce too much capi¢rt NV

*18%Yuct ance” t o work
Wi Imrvaﬂmhsgetmbgqﬁagds, a USB switching hub may control access between two or more upstream ports on

the USB switching hub and at least a subset of downstream ports on the USB switching hub. The USB switching

hub may electronically switch between different configurations (e.g., hardwired or software implemented
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peri pheral devices. Hi gh-speed peripheral devices al so
typically require snooth i npedance to prevent ringing

woOnewhamieal switches introduce irregul ariti esPCI/uSk®5/032493
i npedance that may cause ringing). Summary of the

conﬂgﬁl‘dtﬁiﬁblf&rhcdeﬁ b\é%éthbStw@ bR IBRLS0 pofts Mﬁ@h@d’éﬂv&ﬁ@n{‘&n@ uﬂ an embodiment
nore up stream por

mmhth ntrol ac et ween two or

ef%go%wx{c:i gomgeagn}aprt&t |U§§ Sst‘m%u% gipayg§witch between multiple
conﬁém rkeaerapple.tisa fust colfiguralsi, mw\ﬁfsrmbsmagn Prtomay bl @lidd@Baccess to the first two
dowﬁ%ah%hp&d Iﬁiélgecw pgl'egxﬁ %&P?ép@' ly\ﬁﬁ% lés% I?o tge{by\r@ gcp tstream 8ort In a second

di fferent configurations W red or so

configpraon  Hi{ire HRSEPAE RYT IaY P%ﬂlig‘yedﬁwce&t‘é%@%d domnsieamport véile fyosecond upstream
port Gy ISHZHllewddptS Edb@aﬁb ﬂﬁf 1% d&ﬂﬁtrgaiﬁ%oﬁlsovmﬁe; (Jata? ;Hrﬁ@ﬁsta% also BoddBle (e.g., in one

P S A L R ————
receipypg v\e@ﬁolmhatl 9o, rogordoimguier . different atfacited devavaypl pfrsod, B sdsor, etc.), may switch
betwge,'n rtﬁtﬁrs(t‘ kalgéﬁgﬁgﬂd%’ se&%cogﬁé&tlon%d%%tgg %&%:gmg)a yl‘he coatrol signal may be

wed access to the first por’t

gene{aﬁg ”ét%tﬁaé el et é‘ﬂ?ﬂ“ﬁ% b (pegy Wydogit fngamsll tathe d5B gvitchtibpehub). In some

embddlvientd, tEhAVIBSAvItDEE MO hdy nothéteife SREEIN Hgrhatidforddit@ins @hfiglins.
t Q. access the

firgst U tLeam por t [

domn% r§§%¥mﬁr e RATE %ﬁ%ﬂ%@88ﬁ%g%ﬁgﬂPg§ﬁPﬂﬁﬁfgﬁﬁyﬂﬁ@eUSBpmmﬂor
dual gplle mgmvammcm@)fmad@md drige, dmmsthbxe)amymo Edupled to upstream ports of a
USB gvﬁ%fng ﬁlﬁﬁfdﬂgyﬁe@fcés%or%sﬁemg kesgo afRr éo I?ter gs‘te%a Ha}ll Qe cglﬁ}{?ed to the upstream

configuration neither upstream port
portsy e %1 R PRBRRFS £ e A Bfertce wnﬁ@th@sgnmai d4vicery(etge Bownstream peripheral
devicad) ttibugh 65 BésV tdiffolRr S@ANRE MEY infetEHd Hith (oﬁlexgdemcésr(gﬂﬂl & the computer system) as a
pmmﬁgﬂgg%%%%fa di fferent attached device, a person, a
% C.), may switch between the first
co M sogla erltodienta e ubstreansgacts maly wandileg i addwastrefrn fouﬁi@&blhﬁ)ﬂer through one
or m&0 Ry &H&@Eﬂs 0 'ﬁle domﬁreﬁﬁ) H)‘l lcoﬂoﬁé}%a( TYeh I%gggee rbﬁir'erent configurations for the

internal to i ng
two or merg upgtregm, p@rﬁeanggg Wﬁ{ﬁém ReJiSH@B) whepnntng@n:é by a comxol signal). In some

embodidemsl i thee Hﬁ“&streﬁdil @ouk@,Bcoﬁtleeﬁ hhh}n& EdPedRYthd) Wwik e 'p\‘ﬁs fBrough transaction
ions,

t.ro ore SW t confi gur at
transl%t%p clrcmlr%sha ent&, MUTP%F“‘IQ‘\?@?@%@? ¥ g; 8%{013&’81[1@3”1 device) may be
coup]pd; fhirquilte m@tfac@e (p; gg @ YSB Bhysicah Lelwa (PHY) |uﬁerfd&B USBI Tiinedeivar Macrocell Interface
(UT. l\ﬁv Qb UM slu% pg &E&a@é ([M@f) Sﬂohé gthﬁjl;!%?f) P Mt{ealg gdr(swin stome embodiments,

drive, anpn hers cou
configyratigns e, "tlféﬁ innige He SWI@P!H% Pubéi avy b%@vl@hﬁd/a@) ﬁetegwtdelvmlogw on the USB
switc§ifg Igib., OtEr@biTigliratde MRl RAtatBY SO csMdphRdcoupl ed to the
upstream ports. The dual rol e peripheral device may
interface with other peripheral devices (e.g.
downst ream peri pheral devices) through its host
controller and/or may interface with other devices
(such as the conputer systenm) as a peripheral device
itself. In sone enbodi nents, the upstream ports nmay be
coupled to a downstreamrouting controller through one
or nore hub controllers. The downstream routing
controller may switch between different configurations
for the two or nore upstream ports and the downstream
ports (e.g., when triggered by a control signal). In
some enbodi nents, the downstreamrouting controller
may be coupled to the downstream ports through
transaction translator circuitry. In sone enbodi nents,
t he peripheral devices (as well as the dual role
peri pheral device) maybe coupl ed through interfaces
(e.g., a USB Physical Layer (PHY) interface, USB
Transcei ver Macrocell Interface (UTM), or UTM plus
low pin interface (ULPI), anong others) to the
downstream ports. In sonme enbodi nents, configurations
(e.g., hardwired in the USB sw tching hub) may be
switched as determ ned by |dgic on the USB sw tching
hub. Ot her configuration inplenmentations are al so
contenpl ated. Bri ef Description of the Draw ngs
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A better understanding of the present invention may be
obt ai ned when the followi ng detail ed description is
woanwsioder7ed i n conjunction with the foll owi ng #CamiSgs/32493
in which: FIG 1 illustrates a USB sw tching hub,
acgggf@e@gpﬂogoﬁﬁb@mggi ment; FIG 2 illustrates a

uter system IedtoaUS tchi.n . . o
a C Ie%ﬁr Pﬂjle tandglﬁ ogﬁ%grasieﬁé[}\{fntlo%ﬁng%eg%lﬂ du“é el.gth %gbvgng detailed description is
considepdiiritoRjuncsiyrs Vigh theefpltbwéng duaings, ol véiicher i pher aI devi ce
ngfa ?ﬁmzuqteéa é@%@mﬂgchm ra&o#aulg 0 aﬁ%ﬁ@cfdﬁﬁeﬁtg to an

odi ment . 4a and | ustrate

coRIG- amumatem@mewertswaemwswkém 1 U W@thﬂ?&“b éff&’&lnl forpg erplppdiment;

an FET'JQ Qlﬂisti@e@ta,coﬁﬂu@ﬁ system,and P duabrolk fefiphietal deSice edufled to a USB switching hub,
accor I 0 a confl gurations of the USB sw tching hub,

%S’raﬂf”ﬂ 4N enbodiment: FIG 6 illustrates unified

f URTssi 4ara31 ARilfuifrate tivh eonfiSBitiowsiof i PRy switghing haib.cenorfiing ¢p angmbodiment;

anFRﬁbS’p Sgezglh 5cafdid Raditibndl cbﬂéﬁtﬁiﬁﬁ@ of fle mbhsgﬁjcckﬁﬂ%rhub according to an

sw tching access to a downstream port between two
embo&’ﬁ?tltr eam ports, according to an embodinment. \Wile the

I NYENG hlﬁ_ﬁtrateSurﬁﬁbﬂ @Rfiohdlithint the Mm&ﬁlgﬂiﬁﬁ hdcbrdiag io@n smi@tichent; and

2:,]%%1 @gélh%\{rgtes nglg)(% %d? es%{tcfhgn% taﬁceenpsgtg) g&\M i) s;f:reén?] r\?\ll g%t})v&;l Gwo upstream ports,
accordipg ®ian ebdgesicr i bed in det ail. It shoul d be

un %ﬁl@ b %entfaﬁ) W%‘A&Eptlbl‘é n@('ari()&emﬁfﬁm&géd Qﬁgna@m; @fn&s e@emﬂc embodiments

description thereto are not intended to |imt
therepfgr Shvg YL ¥y LR &*mlet kA PP e ofil Bree &g desﬁ‘ﬂhed dfiffle It should be
undeﬁféﬁd h&Weyer, thdd e ldﬁﬁvﬁg’d an® Betdilsd dle&:r@mﬁ&liereﬁi dre wotliefided @tlinirnis: invention to the

pamrgl ui %/r?fll gf,]cé)séd 15} £on {(h'é eca r%rat I %Sm:.r% m|1 LOE WE, Jﬂpmécﬂﬁcatlons equivalents, and

fesen nvention as
alterdpiives Felling pitigmtie sblra Iz saape ofNbe eresent frveritiomatidaiinsd bir the gppanded claims. Note, the

headﬁgsg(g@foz Jm%t"iunal RHHRES by £8 ¥ 18Ekaf 18 bdWREd 8RR or in%rd?& the description or

Imt or interpret the descn&itllon or c¢lains

i FEHSRAGH 801 Bt B¢ PR TER s W5 TR fscoPplicgin n & permissive sense (o,
havdgfm@y@mﬂtto toh besnga@m tb GR kdn@NenibBdiMerts It smamato@exame (i.e., must). The term

"mclécgngn %1:0%8%?6()? n{%ﬁg’ten uld%I %la{l 1m%§cle %S e’ﬁ](: e?mt‘gouén%i” Igeans “directly or

mdlra'dtlxecdneecwd" i ncl ude", and der| vat| ons thereof, nmean

Demléd%gcﬁgﬁogngmtiuﬂaﬁé ofltﬂelﬁv‘éﬁgnt o". The term" COUP' ed"
nmeans “directly or indirectly connect ed". Detailed

Description of Enbodiments of the | nvention FIG 1
i |P116tlrlﬁﬁs@:&esaﬁl exﬁ'd’ﬁbﬁﬂﬁtfﬂ?mUSB)ﬁWl&thEBle\M Hafitis BEbddiments, laISB switching hub

119 %%n??%q? ac eé% eerbmf) \c/)\f/e néc%e SirBeax%\llpMmItsmc)llplle nrgth&?%esg/#]&mw%%{b 11{ fu;i at least a subset
of dyvmsttelwe pIBB25 vn the HEB gwitvbibg Hubd 1l serpe ¢né>a®mer@§, ﬁlﬁl P8R switshing hub 119 may
smt&%%énr é 1ga{l‘dVQ1l3d Bﬁ%ﬁ&&?ﬁ@l@h&&é&l c fﬁuthyn% %8 acckdd between the two

sonme enbodi nents, the USB switching hub_ 1 s,vvltcg1
or IgREtURBISHY BRSf L adaths dprastean gorts 15k E%eraéla’l of? 28 GRP]fypegt with two upstream
portd nplaﬁimaﬂtdadnsewf pogu 1Aaf i UBB );wifoﬁihg AGCIA S SaP Stitle Batweked Aultiplo configurations.

’rlcon%yaggn ﬁ[g ué)s egnrl E)Gc’rt ah%l oygbd ah(bv{%d %)c%% %ot tﬁee :@m&goerdto%nstream ports (121a,

In“an e
121bp @rdt181c) 4nd tiersecohdupstredio wers t 17k sy proallowed ovess t(athfussth downstream port 121d. In

a seéﬁ% %&BMOD% f;!r;t%pé'l@éfn ﬁdﬂ f@g] mgﬁf)é’\ﬁﬁ@edwlagdeﬁltfe fourth downstream port 121d
confl1 gurations. In a first confi gur at ] on,

f
il 38 5RO PO Ry PAIOUY BABES HEES e JopHE RS (1215, 1216, nd
121d.hoae cdlﬂiéﬁ‘éﬁdhﬁﬁé‘fhlﬁ@’oﬁsﬂale( (8.2.12,ond eshhguraBitineitizd tpstraataGhodt NEY may be allowed

second, upstream rt 117b be allQwed. acces .
to ageess, I';n%yhdo an po % . OIIl} fgorﬁ_efflga en?s a IUISB swgchmg %ueb ﬁ9 a?te rec%wmg a control
signal (e.g., from a computer, a different attached devwe a person, a sensor, a logic internal to the USB switching
hub 119, etc.), may switch between the first conﬁguratlon and the second configuration (or another configuration).
In some embodiments, the USB switching hub 119 may not receive a control signal before switching configurations.
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a second configuration, the first upstreamport 117a

may be allowed to access the fourth downstream port
wa20w/08f1i7be t he second upstream port 117b may BeET/US2005/032493

all owed to access the fi rst t hree downstream ports

( 12?1@ 2 ilhdddies aﬁ&gooaagxgxﬁ bf a Sk Qdr sﬁ@&flbgb{ﬁﬁ%d B398 rs%tc‘ﬁiné b 119. In some
emb bI em%g . F 00ne con ur at | on, nej t her upstream

po retn 117 t}fgsﬁfsé 1 e tp?fsoﬁ i () BRiR £ ERAiG gpay access multiple
periph@dl)deviden 1Z0mweplainb e diSBemitching AulUBB. Jhe b@i’phiﬁgsyk‘tejb 1d1 1My couple to the USB
smt&fn& flb 1'&6&%11311 ﬂlg?@re&ﬁ){;gnr qu7 a’ﬁL Qg@;l e(- S‘ystgm 101 IE\%%C%IVC and transmit signals, e.g.,

corrput er, eren eVI ce,
USB sighaly frough p B@GF eonfrefler acpupﬂeé 19 fy devigSBoT ] 5t cme hept mbollm 911, coupled to a

souttEiridge) 1,13, 1Ry bS Ydupledio bﬁEﬂ/&&ﬁﬁh’t& BetnpbrhehfS (e o, %fnbﬁi"cfrﬁﬁé 108, &t processing unit

second confl rat or anot her conf
o R LR B i ST n SR GG
r edmjorpe embadimehts, dhe @B@mﬁ{:hﬂgétﬁb)tl@ ngpyihéve nduhigle downstream ports 121 for coupling
to mﬁﬁﬂé b@lﬂﬁe@atl 'dwﬂ:%s EISG'PClgphér!lll cft!x%eg ‘rﬁSerﬁa}ﬁchhﬁimgl gEtQIIs 59361113% digital cameras,

nmput er system 101 _coup sw t chi ng
digi egincy rf‘oskaﬂé(’né‘\%ba?%ﬁ@ega Stara&eoﬁﬁdWe ranféy@rfi ermdmlane@g pthers.  In some

embain@@ ﬂﬁﬁb&ﬁphé‘tﬁll”mtﬁ& HZXBQ)couﬂﬁBmmSBSsﬁitMﬁfg .4 § O tﬁroﬁéﬁ)ﬁn interface 123. In

t 5 led t
B T N R R R
ULPR o Thslupstrean molrte 110881 downstredw pogs HUimag 419 Haberigtergplesan
u p%ﬁd @qms@gés an lgagodm;g}t%f Q@Mé@ﬂn &N g(eg S{QS ]aoc%ﬁxgﬁéf %s?eﬁlelloy Gnd a dual role

transmt si 9 g}é@ sl gn
Peﬂph%de‘eca R P spuplef %t&elU%%%qc hublls? awrn@@mwnemm@ USBrawitching hub 119
may hcisde anGWtiserih’J r&l’tmﬂ. ao]atrolléﬂlm Btbldd@o Ghe OB hl doklSBerd 363 (e.g., hub controllers

203a|1t11ié/ %Ogb%b ';Flﬁ)e QWIS % ’ rou ‘g] forngﬁﬁfég}rbg énglé gl]v(,: ITp S nf{l to(tréej)ugﬁ%agslator circuitry 205.
The gm;:loggzgttagqhtqréﬁﬁ)mgy bg@]@trommi]g agyipled haeiopmtreqni‘mrtalﬂ In some embodiments, the
dowrfé@erzﬂﬂqglﬁﬂﬁ cbtﬁt‘bﬁerr e ﬁﬁ‘f tsm(cg qﬂ'et)ve&ut%vo ]oQ %105! ﬁlﬁons Configurations may be

enbodi nents, the sw t chi ng
lmplﬁﬁ?f“ﬂ ke %W?Hfé‘aﬁﬁ prorelier 209 10“1?“%%“0’@@\}15}5‘15‘?1%@1’%%@13 wrisffaw ports 117 and
the dﬁ@fstr@hh@bﬂd 120 @Ml&ﬁécoﬁﬁﬁmcaﬁeﬁsla&hﬁ&a ldlgﬂﬁudnﬂﬁﬁ(asl%%sumythe interfaces to/from

o AL 50 S 0 o SSRRRRL gl GRS g s b

may b?e%?"llté@@ as dgtetinived by logis @d éhe I SBanwitchipe btth edtiser cdnﬁgmnmlmplementatmns are also
cont Qgli ments the peripheral devices 125 may couple to

e USB swi t chi nga hub 119 through an interface 123. In

s o FEOBRAFRkdiRen @ dual rle periphstal dewise 207 Inapringlugeea dyalpply USB printer or dual role

USB IDigtt@Ir\feMtﬁe Dist {I8/D) Ireml/e/ﬁfeaﬁ% atiBRY oS Oln REnd ksB6kih@tsOthe dual role peripheral
Stream

The upstre orts 1
covic 30t s Pl o RS b G Pt £ B it gwe 119 trovan
dewca mo@ﬁﬁ)gdl‘hq@ml er¢ pe{rmhpray dstice edhmateiniedes tt(r@lg@ the upstream port 117b with other
penpﬁéi’m% &M %&%he@ﬂ qe\@ceg l‘{:@l!lplerdqg %eﬁ%ﬁ 8}&%@ hugel\fb ?e g., using a host

coupled to

ng
°°ntf%‘h’b%§€ OB deal rolepgrinhepal ‘%?Wet ?é’ﬁi r?@e ﬁ@bfolf Pglphw dP\ﬁQ@IZQH@ayaﬂso interface with
otherdl@ﬂﬂﬁﬁﬂ d0R6 (Eudhl b tﬁ@coﬁ@ﬁt&rssasltdner01)2@ﬁougmwl: EshrdIRr. OFR e:%ple the dual role

t troll
pl S P 5 R0%8 Sl BT AL i . et
downgttears pére 123 ou i wehe embddinznts, distdug mol¢ peipishah tieyice 2075 eupled ty the USB switching
hub, gagﬁsmﬁaﬁeoﬁﬁﬁ&ts act hogtnto gﬁ 5&5% & BJ I?eQa? d0Res Ql%/mi islslavi: Reripheral device to a

el'ectronical l'y couple owhstream ports
separdipiRst erbodi nent's, the downstream routing control | er

2 Oh mﬁzy caibbdidhisp GfeVbﬁﬁrh‘oIeV}QnﬂkraﬂEé’vﬁ:e 0N fntag Wbt dnOBShedded host controller

T RN T RN

cametah‘@tmpm igtermenpiom).t Bor b&aﬁp&nddltatmle ASBnsihtcresan ppatrpicturek ditectly from a digital
coneilbofied 5% RS BBL A Ogh By R RE vl ichliion. 1 some
hub 119). In sonme enbodi ments, configurations (e.g.,
hardwi red in the USB smﬁtching hub) may be switched as
determ ned by logic on the USB swi tching hub. O her
configuration inplenmentations are al so contenpl at ed.
In some enbodi nents, a dual role peripheral device 207
may include a dual role USB printer or dual role
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USB Digital Versatile Disc (DVD) read/wite drive,
anong ot hers. In sone enbodi nents, the dual role
woeniepier’al devi ce 207 nay be coupled to an upBCTAE2005/032493
port (e.g., upstream port 117b) of the USB sw tching
embditBenth, ke LUS’H Uit hED/ 1 10 @nafp ifefnatdid QllothﬁEQ:oﬁiHﬁér s§sanQ01 or the dual role peripheral

heral device 207 ce throu th
de“%%g*t by o R Sy a%%%?‘ﬁ%ﬁe @HW&FP&}%&FW P gnore configurations).
( d@\l@}s‘larlélamtpeqnl ephedimint dev coeskr ostpleidrdngallyh@udli8Bo multiple peripheral
dewo%w 1h G b bHitRend 18- 16 é}mcmﬁél%ﬁ‘ ©19%nd Q<§§1k§aosw_il1%hoéogp3 gngh%rle internal “hubs”

he dual role peripheral device

that rB‘aé'r %’15?1‘&‘3 a1 meye 9‘?"@8“2‘8 Poritaliorarasmle; sactenofenién copfigurntion ¢fehe USB switching hub
may wpetdneamﬂﬁal FR®Ss (nSsbhﬁJ‘lenﬁﬁdlhnbxﬁs AdHRbE @)Enpﬁt&sspﬁdﬁl 109 19 accessing a peripheral

dewéehlﬁgié ;%Pangxgayv geergzg E%g?? cou§ teoFC% Hgﬁ éﬁp gthﬁbe ?]@glé)arllllmurm%:!ltl%ns to/from the
pery Wﬂt Yitevgeyrhglpropdssedghrough g first €hybl rconuimieedadf figke wpso-em( @rtgl17a, hub controller
203at H&n@éé% BandANNDE F B8N RAL b st GF theIdGWl%gggﬁl ]I?og@qgf ngrkgc%nd “hub” may be

gual rol e peripheral device 207, cou
°°m‘19§§ R Rt ltjrﬁlif by ‘i?ﬂtf‘{llarr?@% §pRyacken traaéat%t 2% §¥d 4t dpast a subset of
the dowm@trem peng Blipar dnp h@iﬁ@lratidﬁ,\ﬂhe&ﬁﬁplﬂ@ dysfn 185 mS;l éib\dﬁ:ct to downstream ports 121a

I G
and ﬂ?l{)%tg&%'e ﬁlt ggs? \‘ﬁﬁb ’? &ﬁé; € dua rp%ertﬁ]od?\g:fe 2@ glfly (é)mfﬁt-/to ﬂwstream ports 121b
and 1RA¢) @hraveh dhetsesterb Aultiy & SQ?@ mt Fﬂ@l 4b93r Otagrpboafipaifiapmart @lso contemplated. In some
embdARRIE lcEnfBSratibn %ﬁoﬁfég@s@&ﬁnﬁmqmw(sﬁeagl devile® toccgwg lse?%fﬂq%tream port may be

wi th anot her perjpheral device, such as dig
hardvizgghor mpleented) e jiGpplemenigd béﬁ%fwﬁ{eeconﬁgum@n profiles for each
upstreag] wortUSR/op lupsibadt deviny) iyl batstoprd Gh Al Snoli 4c@&dibiy tof theDUB R switching hub 119.

digital canera, coupled to a downstream port 121 on

the USB switching hub 119, wi thout PC intervention. In

s offeemb otliodizsnts fheicprapuigsBstewil loid thg dimtitole bigpheralydevice 125 may communicate
throu@ﬂ Eh@ fURat s%ktéﬁn%%@‘ivld Jﬂrﬁulﬁ&m}&t with s%ﬁ’a?z{tee(mwl!&%an? bevicde #ly %}Lample while the

per | pheral devjce 207 to access one or nore
comyg, ey Mg

PR M biege 1263 0 iR HOB PHRS e Sipbrolserohers devic
207 may eongronikdtg wtt’ﬂﬁd:mﬁSl)ZSb feleGthréigh ithe 445dn8 EhdS). AR some embod1ments while the

penp ?JH? (agll&(elafa 19Ee aches tho&gséﬂs Eires{n‘ ella”egtd n | tﬁ]g%rla%i?ng may not be able to

to mul ti Vi Ces. '1n’sSo
accesf REFiPYTH dQWet I@Pﬁ qu Heph roleli@riphaspl dayice RP@7kmayanos i 4btehto access peripheral device

125a Q\}Bﬂ@ﬂ)ehﬂﬁramﬂvicé P58 id Batu i@ lb% 8 Rr sygtgﬁ‘tlmgaﬁl Sha Erﬁbo(af;f%?ts a signal (e.g.,

& dOV\ﬂﬁft ream OrtS r ex e, éach pO ent
om élb?ﬁh“a fogis! Sipclo may H’égfws daSERRR rﬂﬁmﬁ etreHey 201 dqyvetglpsppess for a subset of
downgtream poresrinAle.g’, hmblsu'eainl’lboﬁ ore ajﬁl’ﬂﬂ G)ﬂllc]'l@lﬁﬁesﬁrst\fmﬂ toltht@econd “hub” (i.e., switch

conﬁ%%gi eEn s%éﬁg’grgl;n di exgtsalthe uaﬁcr:cﬁ pef aa? deQr B ergary{asl d?aﬁ:\én% al to the USB

evice
switching Hll?l gTIP?JE)SBlSI@ChH@dZtmy thert w@nlscmfﬁufaltlmmtct tr@nect one or more downstream

ports ﬂﬁtﬁé RBELR Ipergﬁéfél Q&/iddB¥or Q@anfﬂfeo@ﬁ:éﬁ sedr Igrgkgég Y gﬁﬁoﬁ {115 E)HQ:'J role peripheral device

rised of first upstream port

207 %%n% ?‘Bic@@n%%é sepgl 5 BTt e s 248 &th?@wnstram rofing controller 201 to
switch ot ofaheSIH‘b&GiZSa(ﬁonitﬁrﬁ:oﬁ@MS)tsfeﬁam Ita(ﬂ:fetdﬁal ﬂo&]penpﬁleﬁﬁféﬁmm (i.e., to switch

o2 ﬁb%gc ontr otP a‘é? §l%d ¢ ]hs agfc ?nglﬁ“rgetr rsgseegll @? g‘?@y%‘g’gm 11c?°mm“m°ate with
downgjrearh pyki21 ‘a(a@,déﬂai S@Qr doWnStrm pdttaves détermimed lqydﬂ:etsssoﬂch]mﬁghraumm e
C O shiBdMnbodiRiBhts, tvﬂﬁ a@tmﬁ L& fon%Y&tte%fg& ge%eeﬁ‘ﬁ% dlﬁ? ngphérg device 207 and

downst ream por t s _121a ‘and t hrou

s o por (3R 8 el d557 10 e S loeapgetin aonrller 201
may seictneeks df the dm&éammonmer dofipuke? bateind1 G216bitch RraQiERnt Bfiguration). In

some %&?‘H&ur > A O s (r%a}neroﬁ 8ongr%11;e€ g’&ﬁag% ggacicFiss g%th%downstream port to a different
“PS‘IE@F?‘BWG{TMP’SC enghodifnprin, instedd ofderiok iidaeiityl e sipgphBdn theduahile heripheral device

207 nﬂ?ﬁﬁ@t the kB G\ﬁ‘céhjﬁgﬁlbtl@9 AR du: & a5 id; {%?ﬁ!% BRJ Bﬁ UsWin determining

or 1 nplenmented by software. Fo
WmmFPWF é%%ﬁ?@ﬂ by software, configuration proflles f or
each upstream port (and/or upstream device) may be
stored on a nenory accessibbfe to the USB swi tching hub
119. In some enbodi ments, the conputer system 101 and
the dual role peripheral device 125 may conmmuni cate
through the USB smntchlng hub 119 S|nultaneously mnth

o o o, S
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conmput er system 101 communi cates with device 125a

(e.g., through the first "hub"), the dual role
woeniepier’al devi ce 207 nay communi cate with dePCTaSi@5/032493

(e.g., through the second "hub"). In sone enbodi nents,

Whid orn @m&ﬁ&ﬁeﬂt@eﬁc&hg@ﬁiﬁﬁsC &aﬂ.%asoit&arbainﬁl@maﬁ‘eﬁeiﬁs edne embodiments, a
hth(? hutﬁ;, agriff ere evice 4
mcr%ﬁ’ces??gfouﬁg tﬁk?f %onfpgseg%:n BT létnéfon ev ce g amically determine, e.g.,
usmg(aedygmlc chufiguratiod profje vbjsh deaistrede \pprtseto 2BFtrigrRy cauplp tractpyppteeam port. For

examElQ & afe ro@%golr Qﬁ? b aQﬁ)Ye'd Q@nﬁ%&éﬁm%ﬁlleeang QfdnP & éblnnect upsiream ports to

device 125a is n nmput er system 101)
downsipsAm PRTFASEFHREP éhe cax%@n@tﬁ)a [pr E él" he cqnﬁ%,}rﬁtlaﬁ pr@?]fselpzﬁlal:le stored on a memory
(e.g., Q@Bfe&ttbhlcdlllb BekablePRigrainfalf) g Réad-Dhlp mnsmfmmm» @tiflédtg the USB switching hub
ntroller. 201 t ch aegc hit
119 \an% § ebg dlmegtrs thélg f%nfo%ers on the g’%ﬁ sw e r%%% (Q)]rf Lajx_/g fccess to the configuration

profilend/ or 1210) on the fi rst hub to t he second "hub"

(1 1:50me %ohlmntg qlﬁﬁbrgyfogg n )usedlt@svﬁ@ﬁ@onﬁmgﬁsn?ﬂ&ﬁy loglc or other logic
the dual ro peri pheral device ﬁ‘%é end a cont

used i ooty moH S SRS R NG HOP 008 T T G5 gt = computer
systeRAUD1 ARy bet given piSotityt &/r Al this gcanairemﬁ partstudtilGo exaad canfel signal is sent from the
dual %)Ra \Pe%pqlera ev1cee2%mtdo ﬁ%tctshsac te(s.)s otf one lj)ggl?lje Sé\gxlgtgeéxg%gljtsgbﬁg allal role penpheral device
207. dy aimerembedup@rs; @ﬁ@mwn‘d@\m@a@ mHy e gent ig trigey diffgeent OP@ﬁgératlons (ie., to switch

acces@ b d¥dnd dowRstSdnSiRak o Muf ol Athefal deQibitid7yTOdE 211 toO the
downstream routing controller 201 to swtch

acc

t hé&® wayicmBodmasss, Joptgiepquiption dogrfydle U&sPde AT v g’ﬁ f‘??ggurauon to use. In
someCHAd®bdifhents a Iﬂéﬂidltphﬂigaiatldi&kldyﬂe u&a Tintli rtiple vpstresrnidévidas frequest” access to the
oSSR Y BT 05 T St G G .. v
conﬁpmtion mﬁ@ péraﬂxihf wrstreamipent aqdesiviahier ‘wauetpls dewnstiegsmaeter i n e d

by 1f Rne %ﬁlﬁ&ﬂgen@ %cﬂ?ﬂb@géopﬁ)the USB $20En8RP Ot HBNctude a built in algorithm

when activity i's no longer detected bet vveen the dua

it AT PN PP oS0 S O ES iegGprean poriphrs devics
For e2mgle, indtdad toh Sss@ﬂ@ a Epatific {Smhitpie pa{ toCHR Wipsh@an? @&1 iaonfiguration profile may
spec;léw‘[utt % uosftrE: Eou? WnStcgegs a dlgllfﬁ éaglg a‘it?olﬂg { g!ulcﬁerd %Qe]‘ouﬂﬁx algorithm may

CCGS owns m por he conput

- auto-ggtert thendipial cfmerapwhen g\/w Qt@ﬂle(! t9 e di ﬁflﬁf dqvapiream ports and attach 1t to the appropriate

ek GLY. B bvidYing th Bn j.s, the dovvnstream
P I‘%ﬂél gg c%ntro giter %8&@" SW tch ac]iegss of

doWRSER eHbRolEsHE. e fF MPHEHERpig St e | e onfgpations, and control of
a doﬁﬂﬂ‘&nﬁﬂ?b@ﬁévﬁﬁﬁﬁ $om ItH&S:blﬁ;ﬂlda Qfsteﬁ eDEtbtthel’@allrdﬂaﬁetnpherdl ylgvica 207, a connection

betweenq{] ac]om %er S@E elO‘I.j t};]errgslé:g% eﬁﬁngxea{ élevmg Et\él( O%plgé)té Y wnstream port to be

sw1to;i,‘1¢cg mal be Lerreihated Hyg@q s sgitegol e hym empodipantsy qﬁnmuﬁ@mons between the

dowlRER fofl t§w $ibhe Q{Hfthegééfnﬁﬁtérg%%d 101 2424 8e R ¥R Bk $3SB switching hub 119.
configurations malg9 be software inplenmented. In sone

The b aelf EFRIETL ViR AP B SBROCE t SET{o0 215} “OFBHPFS Bifh the respective
penﬁh&altdbﬁced@ﬂ\ﬂﬁﬁléc&a% mmhadragwnsmﬁarpoﬂl er 201 may
m cal determ ne

C on ; geal}l éi \?f%:% gy 0 d(fwnStre\i;ﬂ;] ?orﬁ thcjlgi.l\hﬁg%rgléog#&% %%:d to f'\ttach to as unattached ports

(ie.@btvetbof wid ﬂO;de‘o@wptinectttdb lnawiy embsctm@ésmf p!é}‘ L2 preq:etyrmmed number of downstream

port&¥ @\gpéo o 14 theattmh&{ oR F:Q'ﬁ(%ﬁ?ﬁystrém)f)oxrt ead a@lulﬁﬁe@r‘)@ gorts) the upstream device may
confi gur ation rOfl e and atte%p to Conne stre

be siggied dfiaf g A hag & BP0 S FARRIG FiPHEFAT 8°F RS is cafgolg T be configurd t
attacB @d’lfolwgé%ﬁﬁ PR 1Plc@hd 128d, a Tvce@frhddgel tréamrpod 1 Ufbinlag Be siggled that the USB
. be st n ry (e.g., an Electronically
Sw%"%%‘ébgll lslsg%a%’o HE % Read-Only Menory (EEPROM)) -
c oUilGise Bk, Blp alldrfe illySBteswiique Prittodimmnihof B Tompufen systerad01 and two dual role peripheral
dew&gp&gllecf% %SUSBm’mchﬁlg Hﬁbrtﬁb l ]ﬁ%&ne‘%ﬂlb&dﬂﬁen{sj%tgm &l ml@&nﬁﬁéﬁl devices may be

ave access to_the configuration | es.
counlesofit Wi Pgiching P W iy XpaRyes ; dfhgplaguin el m%b%wpﬁéw the USB switching
configurations. Priority logic, or other |logic used to
grant access, may be intern@al or external to the USB
switching hub 119. In sonme enbodi nents, a conputer
system 101 may be given priority over all of the
domnstrean1ports until an external control signal is

oy r -
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dual role peripheral device 207 to switch access of
one or nore downstream ports to the dual role

woeniepier’al device 207. I n sone enbodi nents, dPETRISENNE/032493
control signals may be sent to trigger different

hub @@Qﬁx’oﬁ@ﬁﬁ@ﬁeﬁlﬁ‘ Sork ke, anH Q %W rlglg Ijb\/@:fé%tg ];c]in@' 4|t6f7 S ! rﬁs coupled to the USB

% OI‘tStO rol e perlp eral devic

evicBgE R 41 TR Rt Aios ComSeT SHEBIP| B3 t5 PR g svicing

419 mughSIeﬂﬂreanpcnheﬂM rﬁaﬁieoﬂmlupd&emﬁm@ faf bé @pledio u&@pecﬁ\@ hub controller 403,

dowxﬁ@e[m rgmg %Jﬁl%ﬁér%l aang q&g&&m %’gngfa pg %é’" t lDownstrea\fn routu{g controller 401 may
unti | e ups ream devi ces reg uest acces

Conﬁﬁlﬁ%cogﬂawcaﬂmgtweéawh pihqupstisem @evwesgo«t Aitaptcoputdr exgien lﬁiaghe dual role printer

407, b;&luﬂS&&ID‘t'D red@ e Biaa 6 WRAdHR e O bl ata, bR dREs 42'5 e

whi ch uration ves a rticul ar upstrea
e B4 B RS AL AL PSS PO ot
portset?bo d2 iveils,, and 4@ fc riopn enbeient, tha dbd @olt)pinta\dor G:iay mg c&ﬂﬁbured to access
wnltile%mw 4i1@ CeJnH gu% [ﬁ’]pfé%x]/ té E}w@ |49'P 151%5‘ tg:et }él%%}ed %cl)'ttt% aCCCSf any d%wnstream port

downst r eam peri her a evi ces an nes
421. ¢ Gifnéiet rolenenish Ak mee atin prersk fliverare e gonfiewatiopgpitched to give it access) to

dowrSixeamPbe421b ﬂﬁ(‘u@]@&v&ﬁl d&ﬁﬁh@ﬁb‘ﬂﬁ@ & oﬁﬁﬁﬁﬂlé I Gised &W?{Eé @@ﬁﬁon on the dual role

gam port configuration profi
prong 3@ ‘%‘ﬁ‘gi“ﬂ 3 B O SR 111 6 R e el 491 in the USB
SWithﬁilghllbdlw Cpdovanstrehm oonging ®ntalléralo hagl: switkteto lﬂidlcbﬁﬁgﬂulmon seen in FIG. 5b (which

allowd 'th Qlliai Itoté%ggrt%ﬁ%tagceg%g\%ﬁ&eag%gﬂ Qilgj th? omg & d@ne S, 1{116 dtu’ﬁ role printer 407

. is attach 0 one wnstream ports an
is turpgd qf%ortbﬁ@n%ﬁ%m phatdéwgﬁ@mrr@alm prosirellef f0lgmay syjich access of downstream port

421> SWdktiCiRé Ehphiter s9dlend IR (R fevieth Back & hd HbkAiGHE EBuratioh). %9 E@%n in FIG. 5c, in one
Sstream rOUtlfgg cont rol

cont O AT SH B PRSP P UG =Y P paiesm pors
doWs ter dlstaporah drbodimént of edififd Gmvtiohe withifipthet 8B Ssy@thRiy hub. In some
embo&ﬁrlmtg letreﬁ%f geeﬁllte fnfgl ﬁJrA le?f e ilubCL%Xt{tf HE: 5§%%ay 13 élsefl hF or example, instead of

connectl on t ween e co ter sys
separpip Byberentiollers pradling ﬁ@#rawmca@w éthilgssp@@m pitseehmt Rortt denified hub controller may

handid MG icRRES POdath Jf%eb@sh%éﬂa bzt eShhildBYa Qﬁeﬁ &hdB A @R 505 may be used

for e SN PO T (R P T AP RPpUP, 5 fgneam port svich may b
used. SEM txeinplel thrnpsttdyepaicrihiney ingiesibe mrfbaslpoﬂﬁg‘;uab@s ineteadionad o@lstream routing
contrfir. t N€ USB swi tching hub 119. The dual role peripheral

devi ce 207 may then connect to, enunerate, and

c oMMt ERhodimpRty Fansassor taashiests) if e BISBispitbing hutieg} 8B eifhing hub 419 or

USB 6@itéph©Rubt 500)t g 2B Lzhasl pdane %&nﬁﬁﬁh{&t@ Qf&lﬁeréﬂpm%tlon speeds relative to
Bee dgwnstream ports_t hat

no
e oS NrFRBE O3 SEP A B P BEHEE NS L g doviosan, tertore
comnalglpatw highspeedywiils a separdie upsg@maor m&;clieedl)pled Itd’bnSy(ﬂiIBspeed devices and, therefore,
mﬂﬁ[ﬁpé?éjétrfﬁmpged 'IL Q)ﬂleyemgo(ﬂﬂegg S.&:?ntega: %g gaﬁlego commumcate with different

downstream ports 1S ever

downgfrearp pasty ptaifferpaispeedpheragesiof thf Eﬁngﬂctlonéfawlmtﬁe r "x" port s)
t hergup &Bﬁﬁﬁ%ﬂ&lﬁh&aﬁof Wth&ﬁfoﬁs‘wﬁﬁﬂig Qbbeds RAL dolwhGred MR r@Bv¥en two upstream

pors i S i e 1B it AP b e o el desrbed oo,

one opwpre f me dlemeaty dest@ibd mapbedexforaied @htvaedilydin b diffafpsd did2Atn shown, or may be

ommmmel}lc? ?Q@dyuohﬁ eﬁﬁl&mﬁaggn%&daggr&w& §y§§,§%w tching hub

IS on g/ f and 5c .
| | ﬁh@ﬂaﬁhﬁt% By Bifitchiogs b s écpfesr sienalf(c.g, womstelesonteny sipnalsignaling the USB

smtcli&lh&ntd shv¥ikh Egﬁaéen ROfr§ Ak Al adfeVan%nngM@Anengr%xmple switching
In some enbodi nents,

°°“ﬁ%¥{i’? P %S“\a%?“ef%%é %ﬁé‘#%ﬁfém%ﬁé’m 8 Y UPRTPARPOE i fyTeend tmgtream port. In
some brhbdiysBs Swhsdr oday pgssalbbitoh b8 a dbabd roleepeaiphplabdevide ehupibd tb @le@ISB switching hub,
r USB. swi inghub .419.
ond ol e SO Bk Pechl P ol oA ' S e U
read/mwlte drive 467 may be coupled to the USB
switching hub 419 through upstream port 417c. Conputer
system 101 nmay be coupled t® the USB swi tching hub 419
t hrough upstream port 417a. Each of the upstream
devi ces may be coupled to a respective hub controller
403,
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downstream routing controller 401, and transaction

transl ator 405. Downstream routing controller 401 nmay
woanfeiogur7e comruni cati ons bet ween each of the BOSHUSE@EN32493

devices (i.e., the conputer system 101, the dual role

smtclﬁﬁg b @swhl: hetwbtn o lmofe@bigh¥idns, QR MM EhbRinfhik MR sBR{ )nay be internal (e.g.,
ﬂ%g | east a %%% et of the peripheral devices 425
genergied by logic itpmatjoche USB swtching ib). . onf i gur ati on profile, lhe
C OAPTUB omsysitagion Hebdeenrajosb@upiato alet fed upsteattOpuSing €haivst peripheral device
°°“P19‘13‘é5*‘§ i ittt o SR 5B 3 e ol BN 6T on iy b termimted
for 2 bR E @ﬁ?%%WPﬂEQQédﬂ&ﬁﬂ the DVD read/wite drive 467
mth ’X@S tEeQDﬁB s@xhtﬁlﬁ@ WO ayt vitGHCEe B (B Wikst AQMIBEh0R 848 thRQEdond configuration to

rol e r|n er 4 acce
M N AT N U T —
switclghoawrrsitat eraess fo0z fubstf baetiMmﬂgin perphgulabvids.f f er ent
”E‘Mﬂﬁ Sthe E sl Eeral et Ghu IEF}( b 8L §r§ do@n%ga'ﬁ &)pt n9a9 bg Qc%essed through
dual role printer S|gﬁ
the sqeppdgmgsapraere by the hesh C?lﬁ@d Fothp gw@amem PPth gIDCSGF?? F@qu@rents, the second

upstre%(ﬂ:boﬁ fhad BennkdSlats witd QEiibiégofhhbbclo‘grlﬂs(&eamTﬂ%ﬁpﬂ&Y\/ﬁbﬂcése &H3} example, the host may
uration

controller 401 n to the conf
cmmgE ] P e i T R T P p g bodments,sces
betwedffie fint upgE@SPOriciOdNB AN dmoieath pet ddy)contihue. sone
e nﬁ@ﬂér%ﬁfﬁéaﬁoﬁs anci Qt%mgtﬂzg lemlgﬁalnﬁg 2 \5\1:1 \E{Kr%é g ﬁ?czs df Yhe tlIH’EInglgmay be apparent to

of f or becones i1 nactive r out
those slliadiy fhe @ft g G peffs degpripEipn. aft%@é@glbﬂhlﬁmmqnem Gpmstrued as illustrative

only #hd i]stfortﬂlib@&rpbﬁ of tb@hlﬁ@ﬂi@dd El&llfledwtﬁé iﬁffhe]@ﬂere(l narther of Sé/MfyIng But the invention. It is
r evi s.contrqurati o seen
o beg8? ek e B HOS T Fie i e g Bl i o cbodimens

Elemepts\and enaterfidlsoviy be swbstitatedbfos thawa ylh&fatdl hed dhsmingt reesd oo BiidSprocesses may be
reverJ: !l %d éértiu!l %emg cmth% %V@%Imﬁﬂgmgh Iu%@& m& enHQllﬂ{:rbﬁgs \IIOHH%E hp%gl%nt to one skilled
in thq ﬁ%ff@haa"é‘ﬂ th;etﬁaqﬁa%tbﬁ ssCERsieR PBFhP envsntwla Ghringss é@y rba fpade in the elements
descriB@I HeteRwitB6ut DT tikEERmIR: PBICHd sdofd of @% BREEh asldBSHRAR tRffollowing claims.

separate hub controllers handling comruni cations for

their respective upstreamport, a unified hub

control l er may handl e comuni cations for each of the

upstream ports. Simlarly, a unified transaction

transl ator 505 may be used for each respective

upstream port. Al so, as seenin FIG 6, in sone

enbodi nents, an upstream port switch may be used. For

exanpl e, the upstream port swi tch may inpl enent

various configurations instead of a downstreamrouting

controller. In sonme enbodi ments, transaction

translators) in the USB swtching hub (e.g., USB

swi tching hub 419 or USB swi tching hub 519) may all ow

upstream ports to communi cate at different

comuni cation speeds relative to the other upstream

ports. For exanple, one upstream port may be coupl ed

only to high speed devices and, therefore, comunicate

at high speed, while a separate upstream port nay be

coupled to only full speed devices and, therefore,

communi cate at full speed. In sone enbodinents,

upstream ports nmay be able to comrunicate with

different downstream ports at different speeds because

of the transaction translators. FIG 7 shows an

enbodi nrent of a nethod for switching access to a

downstream port between two upstream ports on the USB

switching hub. It should be noted that in various

enbodi nents of the methods descri bed bel ow, one or

nore of the elenments described nmay be perforned

concurrently, in a different order than shown, or may

be omtted entirely. Qther &dditional elenments may

al so be perforned as desired.
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At 701, the USB swi tching hub may receive a signa
(e.g., an external control signal) signaling the USB
wewntemdirig hub to switch between a first confi garaS2@®E/032493
and a second configuration. For exanple, swtching
WHAGARtL gt isons may switch access of a first downstream
port froma first upstreamport to a second upstream
port. In sone enbodi nents, a user may press a button
1. onAaamberats, tapdpeisigger | pher al devi ce coupled to the USB
S . . . C .
R b G G
of dopppfieaoss: gnal t he USBswi t ching hub to switch between

0 _théi’efm HOUEB ma{ﬁ%ggw alt&nﬂg\ﬁed t Heoﬁ@ﬁ@ﬂfimﬁgﬂefiﬁm o of e configurations
S| gna e | nterna e.d., ner e ogl C
o e R R M LU GVt i P R o fOupca prs.

comuni cation between a host coupled to the first
2. UPHRJHAMRG dai NdnbbE o USB Ly REEL RRSHAl,deVi ce_coupl ed
to the first downstream port may be termnated. In '
s ofrfevErHs I PaRiEtileslosie FhiTeimibe davngtram egntrpiler logie ippipmemte dopfiguration by
routir cSrikERbtioas betwden HOWREhH PRk RE8dm sbayi ces. At 705,
the USB switching hub may switch between the first
configuration and the second configuration to give
3. acCesgpagfus bfréaith i rvéitreid GpSB eigchingbtis doofighfeé tog_emidaqy switch between
0 oY fri§ éﬂr ITE !
two o RSk EGRRRBNstin redpbns RIRoAEPQMIMENt S, the configuration
swtch may affect access for a subset of the
downst ream peri pheral devices. At 707, the downstream
4. peThebgirails oftith §6vhereil Ble €6htrbiQighd) Briditates trortl QURIRE ERABA 19 Oficdof the
usunaémge accessed through the second upstream port by
PPN ost coupl ed to the second upstream port. In sone
enbodi ments, the second upstream port may conmunicate
5. WM ﬁ‘ﬁe aﬁpaﬁiu@ %ﬁﬁaﬂ:ﬁg, vﬁxg@m %‘3 %}ﬁrglrsfgﬂﬁ bﬁ)%%a'teg H‘ ﬂ&%ic g]?eyﬂaptg e USB switching
For exanpl e, the host may enunerate and then
hub. communi cate with the switched nultiple downstream
devices. In sonme enbodi nents, access between the first

upstreamport .and.a sec downst ream por .
6. oo B g P S e VASHES B AP RGP g simutancous acces o
separgerrodstremnpats thfougteepactesipaspepdrs. of t he i nventi on nay be
apparent to those skilled in the art in view of this
description, Accordingly, this descriptionis to be
7. cohistaprRids gielaim L.yderpia o4 1<ast ogroplisgretion of the JSB pyitchipg b dsdherdwired or
imple@fntéda@6dah B@whiose skilled in the art the general
manner of carrying out the invention. It is to be
understood that the fornms of the invention shown and
8. deTierapipeths hilagh h fiather chomprisiag b mkeny asplehtb del iUSB sighing hub, wherein the
memde §NBS.RAGi ARt eri al s may be substituted for those
I1lustrated and descri bed herein, parts and processes
may be reversed, and certain features of the invention
9.  MBYheR@pathis b Za6l8,iwheteip B dembrl 36 coplell 0B ubEtrslleif the USB switching hub.
apparent to one skilled in the art after having the
benefit of this description of the invention. Changes
10.  maVhelapparntd ef clam {,lwdereih BB swittbisg b lfietierivemeises awiabshdoit translator
circuiflgparting fromthe spirit and scope of the invention
as described in the follow ng clains. WHAT | S CLAI MED
I'S: 1. An apparatus, conprising: a USB sw tching hub,
11. WheElie@bparatul 6f 41, Subbrbi6 Bii16a6 ohd T 1He QBRsira@Porilis doBfisiltto 4 Wversal serial bus
Umg%ﬁﬁtrean1ports and a plurality of downstream ports;
&Fein the USB switching hub is configured to
el ectronically switch between two or nore
copf.i ' f .
2 A B L B E SR L R Pt RGO bl S por.
ports. 2. The apparatus of claim1, wherein the USB
swi tching hub conpri ses:

9
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a downstream controller 1ogic, wherein the downstream
controller logic inplenents a configuration by routing
woansaivat i ons between the upstream ports andPCiaIS2005/032493
downstream ports. 3. The apparatus of claim1l, wherein
13. t h'_ﬁle B bt Gt ﬂgurm%ozhﬁ’isﬁgQﬁﬂa%fe%%ph&al%!e\@&tc&ﬁﬁh &t ket one upstream
switch between two or nore configurations in response
Pt + 5 a control signal. 4. The apparatus of claim 3,
wherein the control signal originates froma device
c I e of 2. The a
. oAb o L kO HRBLL BT Bl P cFRARL B one
upstrep@ e i nternal to the USB swi tching hub. 6. The
apparatus of claim1l1, wherein the USB switching hub is
copfigured .al |l ow simu| f aneous access of separate
> do §?ﬂ%&ﬁ?{f§ﬁ!ﬁ?ra&@wsg%w e Rheet @%?ﬁ?bﬁef oo apd t Lot oneof
the doFhercaupats,athersin G intdraderprlvertsvalsiznag from & périphegdl dovve into a binary signal.
configuration of the USB switching hub is hardw red or
i npl emented through software. 8. The apparatus of
16. ¢ F:E}GMPE{WF pfrctafne . vereip the SSR gwitehine kb diyrthersompirises athpp qopfeoller.
USB swi tchi ng hub, wherein the nenory stores a
co&Uﬁgura io b 9. The apparatus of claim8, wherein
th RETs WO BUBTEE to a hub controller in the USB
swi firgthpstrgandpolt; 10. The apparatus of claim 1, wherein
th i i.ng hub further conprises a translation
trﬁsﬁgﬁa{l%%éa%ﬁ)?}é’uitry. 11. The apparatus of claim1,
whiplepliy ofdownsiieem peie of t he downstream ports is
C OdkRlwBskednOrotind Bn¥Begal serial bus USB device. 12. The

apparatus. of claim 1, further conprjsing a_.conputer ,
Sy e Rt ot bl gk PRI Y0 A LR s alloving acces
betwearpthafirsttupsireand poetlasd afirt subbey pf theetowostmgqor posts g tte saboudll upst@dn@port and a second

o[- T AN el oI-T#-1 ggysi ce coupled to at | east one upstream
port. 14. “The apparatus of claim 1, further conprising

a Yrerein the doyipsirprneroning eongelist i Sirthes configiuips] te givichytogsecprsipenfiguration
allowif) S cdsPSekweeaifd _ﬁﬁk_rubsh*e%pqrtma BRPAbRE I Sovdbtreah Bbriladd the second upstream port
d E?urthgr Qﬁgjﬂgn S| g}g an interface between a peripheral
and a fputh WaseL i e SPVPEARPBhe of the downstream ports,
wherein the interface converts a signal fromthe

18. Pefie Qﬁﬁ rs@itchgg }él}bq)? cthif} 19, elgin%rd’éﬁélhl%%%h ]él%]a?%“ﬁ};nt&t %el%e coupled to the

apparatus o alm 1, ereint g
first upsifpAnHROFt IR APASY 4 firg dowpstng® Pep pitthe simpedime theUSB Awitgli@e hub allows a second device
coupl&Mb the kcdid ubbttbhm foR M Uctssd A ¥8ion@ddwndt®im pHRST r €am port; a

second upstreamport; a plurality of downstream ports;

a downstreamrouting controller;

19. The USB switching hub of claim 17, wherein an external signal signals the downstream routing controller

17.

to switch between the first configuration and the second configuration.

20. The USB switching hub of claim 17, further comprising a hub controller.

21. The USB switching hub of claim 17, further comprising transaction translator circuitry.

22. The USB switching hub of claim 20, wherein the transaction translator circuitry allows communication
between the first upstream port and one of the plurality of downstream ports to occur at a first speed and

communication between the second upstream port and a second one of the plurality of downstream ports to occur at

a second speed.

10
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wherein the downstreamrouting controller is

configured to inplenent a first configuration allow ng
wacowdsiet ween the first upstream port and a PCTAIS2005/032493

subset of the downstream ports and the second upstream

23. IO Offe [@E@wﬁch&@ G 1909 SlneRfn ot 1BE: H1O YRR 9 @Jv$n§tream ports is coupled to
% gje ggvvnstream routing controller is further
a universgl '@'{}1"% BH> LN to a second configuration
al | owi ng access between the first upstream port and a
t hip rﬁgﬁ?
24. upslt(esje%%g(ﬁ)%%‘n glflb g&msﬁ bt %xrése %Q&p%ﬁ?sy%%& Wgogg?d etg the first upstream

PO”%@PE%OndPBS“GW“USB swi t ching hub of claim 17, wherein
the USB swi t chi ng hub allows a first device coupled to

2 OB RSHISAMAT phe, Bcces 5 LISt OBl eB. o

UPstr@@cp@mtthabewomisxpmmpbced to the second upstream port to

access a second downstream port. 19. The USB sw tching

hub of claim 17, wherein an external signal signals
26. ¢ hBhe{Rriwishig Bybrab eleimrds Tt ompTisos a primiespih & hostsentyplergoupled to the first
upsirdall @ort britetsedoMIpkt@bth dri. ON and t he second configuration.

20. The USB swi tching hub of claim 17, further

conprising a hub controller. 21. The USB sw tching hub
27.  of Tie|EBrswitching hubrdf Fleim 1¢ dnqher ®mpdping painSeet baweeh & panghead davice and at
least &fe Bﬁh@ Jh[rMIty (% aownlﬁgmyéﬁ @ﬁ%egnctﬁy &Qfabéj&n\%ﬁs acglg%Ll@oFthe eripheral device into

wherein the transaction translator circuitty a S

abing¥g@eini cati on between the first upstream port and one

of the plurality of downstream ports to occur at a

R AR -

hardvgbedinst r eam ports to occur at a second speed.23. The
USB swi tching hub of claim1l7, wherein at |east one of
the plurality of downstream ports is coupled to a
2. unfhed S8 aridise i of peig 170 tipr comprisipg ¢ memory poppledrig ghe dggpisiream routing
contréiMéd, Whddin e Métkdrdord iR ife dohfigufadéd S the SRR LoSiLRGioR
conputer systemcoupled to the first upstream port or
the second upstream port. 25. The USB swi tchi ng hub of
30.  c| ‘EierdSBAwitdhing biberf claimu?P.ribsiein theadodsadamirqitieg oetrdllptaetresbs the memory to
impleflE 6 Brs bl oPink Ronf bifyriBR LT eam por ¢ or { he
second upstream port . e USB switching hub of
claim 17, further corrprl sing a printer with a host
31. CORie@bd Bf deeiiihgdcebsQo & fiBt dotvhistrban HRSHEBRIRYIRQbpIcAlo 4 1B switching hub,
com g?ncond upstream port. 27. The USB sw tchi ng hub of
PeY®i m 17, further conprising an interface between a
p erceepingraaignati@s it betmebn a ffirst ®a@1rammemd)£ setdné cqpligraiba;t y  of
d Omﬁﬁg%{\pe&% fidot c%&%ﬁbﬁ sécgﬁd%[)&ﬁ?&r ﬁ%gngntséltcﬁmg between the first
sign fromthe perip era evice in
configyragy ?Paﬂnd tho gpcondt pafigypion GomPEEs Frjtchingrcesss oérhaﬁwﬁ dwnstrmee@hqral device
ﬁomztﬁlﬁu%dtﬂézgﬁpo&%dzfde@iﬂﬂﬁﬁsﬂr@ﬁpg@dmt he ﬁecond Con]{I glur ation
ar ardw r e B.switchin of claim17
f Ut PIvEE “EBHpFer e %Wu bR bt St el dovice
I owltereingommmtiqatidnl betweenwhieos dowhsheanmgeriphess! device aé tht Fist upstream port

contirhubslwhile BOREdn@HI Rkt Hasds B sRERRAELOREI gur ati on.

32. The method of claim 31, wherein the signal is an external signal from a USB upstream device coupled to
the first upstream port or the second upstream port.

11
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30. The USB swi tching hub of claim29, wherein the

downstream routing controll er accesses the nenory to
wonplemsens the first configuration or the secoRdT/US2005/032493

configuration. 31. A nmethod for determ ning access to

33. @ TlenRlnodlonengt meaﬁeréap;;mmg;@lmrgﬁéfmfa@w&papéo@ﬂfét@théubﬁ'mcmg hub,

Wit chi risin receiving a s
and wagFpip E"ﬁt"%’é& %‘%ﬁ*aaonf PypFiseg E%%&ﬁc%ffﬁ % ﬁs‘ﬁfﬁtj" cPERYFfy devices coupled to
the USB$Witcigeptamb.i on; swi tchi ng between the first
configuration and the second configuration, wherein
swi tching between the first configuration and the
34. se@@@@ﬂ@%ﬁ$P§®?%ﬁm%% CEPFFRE ses switchi ng access of the
fi k%nagﬂ@m&hﬁﬁ@aﬁbr@ @ el @erst d&%ﬂs@eﬁmfpéﬁﬂmrﬁ dedideSihd a first device coupled to
thﬁrtpstr 5€ort to a second upstream port; and all ow ng
o IS IRTGHT R%% i on bet ween the second upstream port and the
f i dlgtricdlyvmosderting m sp@nd dvee abuptievd the secofnicupstieAm port and the first downstream
QyyRL cation between a second downstream peri phera
evice and the first upstream port continues while the
second upstream port accesses the first downstream
35. POTte. mefhdd of EAGn mﬁh@cdﬁpnﬁﬁgai m 31, wherein the signal
|s an extgfgﬁ nal frogg% USB upstream devi ce
SRR bor t or the second
upmmamtm)bettwﬁa theTiirg dowbshenth pdipighadidenics land via ese@hdh ddvice coupled to the
of peripheral devices are coupled to the USB
wmmgaﬁﬁahihé hub, and wherein swi tching configurations
conprises switching access of a subset of the
peri pheral devices coupled to the USB sw tching hub.
34. The nmethod of claim 31, further conprising:
term nati ng communi cati ons between the first
downstream peri pheral device and a first device
coupled to the first upstreamport; electrically
connecting a second device coupled to the second
upstream port and the first downstream periphera
device. 35. The nethod of claim 34, further
conprising: enunerating the first downstream
peri pheral device. comunicating between the first
downst ream peri pheral device and the second device
coupled to the second upstream port.

perip
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