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35  (mechanical switches introduce irregularities in the impedance that may cause ringing).

Summary of the Invention

In various embodiments, devices coupled to upstream ports of a USB switching hub may enumerate the
USB switching hub according to the total number of downstream ports on the USB switching hub. In some

40  embodiments, communications between each of the downstream ports and the upstream ports may be controlled by
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enbodi nents, communi cati ons between each of the downstream ports and the
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bet t er nufideSt andi ng of the present invention nmay be obtained when the
foll ow ng detal | ed description is considered in conjunction with the
followng drawi ngs, in which: FIG 1 illustrates a USB sw tching hub,
according to an enbodi nent; ﬁir@fDé%crildtﬂohlSﬁthabﬁ&'qgs conput er system coupl ed to
aUSB swi t ching n.epbadi pent tes

n%)ut er syst Cem %ﬁg sm%%%%f ?Se&t?né’fg}m Iélrgﬂ tglfl/?d Whel%:tc%foﬁe gt&j?a‘he’d Fipton i

chP%@dWﬂbncowé%PWﬁ’ghqdeWgém wevhich: FI Gs. 4a and 4b illustrate two
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configuratib ]f‘s“f“ﬁ%a cﬂgﬁ‘tgﬁsfe@ﬁPW&dFﬂfDUSBa%‘ﬁt iR ategrdinp ogpEBdISHE . FIG 6
i Il ustrat esFignB fillugichteh arotiuen systaitahd a1 diaheleldSibhsial deeiné sogplbiid [&BCﬁzﬁtd:hﬂggJuB,O an
embodi gROine £hBmbbabiust rates a method for switching access to a

downst r eam f ort "bet ween t wo upstream ports, according to an enbodi nent;

FIé&) 8 il uliCedieaad 4 mmais e eommupiosiorheonfigurntions|of he [USB swiahing hvbe gicertliog &, an
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FIGs. 5a, 5b, and Sc illustrate additional communication configurations of the USB switching hub,
according to an embodiment;
FIG. 6 illustrates unified functions within the USB switching hub, according to an embodiment;
35 FIG. 7 illustrates a method for switching access to a downstream port between two upstream ports,
according to an embodiment;
FIG. 8 illustrates a USB switching hub with multiple status registers, according to an embodiment;
FIG. 9 shows a method for switching access to a downstream port between two upstream ports without
reenumerating the USB switching hub, according to an embodiment;
40



FIG 9 shows a nethod for switching access to a downstream port between two
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total nunber (N) downstream port or exa
1183 nayldlﬁeéﬂ%‘i?ﬁ‘t’?ﬁt?dat ed as a 4-rort hub (correspondl ng to the four downstream
ports 121). In some enbodi ments, communi cations between each of downstream

ports 121 and upstreamports 117 may be control|ed by USB sw tching hub
119. In some enbodi mntﬁu&mm% i s communi cati ng
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30 downstream ports 121 on USB switching hub 119.

In some embodiments, upstream devices coupled to upstream ports 117 may enumerate USB switching hub

119 according to the total number (N) of downstream ports 121. For example, USB switching hub 119 may be
enumerated as a 4-port hub (corresponding to the four downstream ports 121). In some embodiments,
communications between each of downstream ports 121 and upstream ports 117 may be controlled by USB

35  switching hub 119. In some embodiments, when first upstream port 117a is communicating with first downstream
port 121a, second downstream port 121b may communicate with second downstream port 121c. Second upstream

port 117b may register first downstream port 121a as disconnected. For example, status registers coupled to second
upstream port 117b may indicate first downstream port 121a is disconnected (i.e., to appear that no device is
electrically connected to first downstream port 121a). The disconnect status may prevent second upstream device

40 117b from attempting to reset and connect to first peripheral device 121a coupled to first downstream device 121a
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person ut er server, etc may access multip
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host control device p various e
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t hat heoseceaudnpstessﬁ@ kit @PURT1038Y s@lemGneR6Sa6H HeloBh SoMbheed bddgortPintdidShnecH@SH)
contro ?@9 111, coupled to south bridge 113, may be coupled to other

conput & “tonponents (e.g., north bridge 105, central processing unit (CPU)
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downst r eam por or cou
35 digital camera docks, consumer audto/v1deo storage devices, and card readers, among others. In some

embodiments, peripheral devices 125 may couple to USB switching hub 119 through interface 123. In some
embodiments, interface 123 may be a PHY interface. Other interfaces may also be used (e.g., UTMI or ULPI).
Upstream ports 117 and downstream ports 121 may also have interfaces.

FIG. 3 illustrates an embodiment of two upsiream devices (e.g., computer system 101 and dual role

40  peripheral device 207) coupled to USB switching hub 119. In some embodiments, USB switching hub 119 may
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bec ome SN HEER &) Big ?!’8%@@?357‘???\7\1‘?53%6“ F&gicc® %‘f 9 on? dﬂ?s fC ﬁevécgs g dhegore:
downst seanpiodtd at4R kpebiick sbde eobmdintests, upsrsing mrmllay(he able t0 sm%atbm diffgrenthe
previ OHO%V]]&PGM&HS% ilfepegt ?&Q; ﬂegidgeaotf{hggansacﬁﬁl 3Gk N Fl G- SC, 1n one

communi cati on configuration, none the upstream ports e allowed to
access any BIG.{ Fevamambedimamhfanethed foﬁ“@h’% aPqeps(jt ‘?%FP%@”&PP‘%’FMS?TI%‘PW TGP
uni fi egorfsléﬂﬂfelusﬂ%wwmg . trhoduBE 1w tetih m@omﬂmbod@ememm@ﬁuda@ﬁm below,

i nstead of separate b cantr ol er Sy unlf ed u
used. BHyOr &?Jgﬁg[hg elelin tdgs&abe&mag %%I’ i e urrent I'Yf I’O| eelgeél de?gaégéwmy mpsﬁo
conorunionittd @rislyf Othertaldiianalicbgipeohaywiso hmﬁmaiﬁsﬂ@ﬂf@d a unified hub controller

may handl e qomjupl 68k 'sémmg Qo ]ﬁ%qtee@é 5%@1 KRS rm{ 9@%{)%&@ sigi)Gigh@fuk Yhe USB

uni fi ed transaction transl ator e used for each respectiv Est ream
port. Ayighing b te gwiish pefwisp @ firg COW%}W% CHBBFHOREM % 3e0Rf SR FERACHBEY i t ch
nmay be pus@enpld OwitcB%2 BiknRnicktide coHBgIritRANhIYkiciSatbesCoT anfiryt dowiplr@memitt fivard fus

comruni cati on onfl rations_instead o a, downs I, I, n
some efBy Eﬁn)rﬁé’ﬁ asefog PRSERPST PraRsTRICPTS “ 1 n%a@%%‘%‘ﬁ%%%? c ﬁ‘?&}\%%%u%p here e.g.,

USBS s widexddeicnglet totihod1SB mtcumsaulsmdttbqﬂuﬂgolhmplsa@yevmgaaseﬁemdmweumetl peaEphsisER {95 t 0

comunigeat@s airdlinf TRl 8N kicHP MLDLE AhiRRe IAEQEISwhE! RiWeUe ohed mt Rre WoRBinication
upstream ports. For exanple, one upstreamport may be &(3 ed oal ggﬁoq% gh

speed deviREEEHNG, So?ﬁ%‘P@fh&’F’gs theoTtl iax £p dsnral (&g Fowpsd ipigmg ¢

upst r eamidaRg tubiray be coupl ed to only full speed devices and, therefore,
communi cat e ul | e | 0 bgabl e
to conmuni cé%%gozf “cxfp?et ap %tﬁ?enﬁglﬁnﬁis?ungg% tg%?‘%f:wg%&g% r?%{@et%ﬁrg%g )é(ralbe‘élause
of 30he cbupked satbe ﬁretrdowsawgll rattows be Em@ated. nepsermipdineaFoeiumupication nay hedrHBYS or

SW tchlfg}gsag&gﬁﬁe&Og,ns@eggwﬂﬁﬁe{ap&%@ort bet ween two upstream ports on t he USB
switching hub. It should be noted that in v |ous enbodlcrglfnts of

met hods desc¥i’Bedhe HEP sWiohin BubIpaY Tl Do s Hat: EERPS IR ST F LS ?ﬂ&“ﬂe pesond
perfor rﬁsﬂmﬁﬁnaﬁdﬁrdbﬁmﬂayqn tb Bive adesk fofthe fitst daval@rearh pan tosth@wnqndmpsmypdye lorsmg¢ ed
entirel er addi ti.onal e nt.s A8 wileSid SfoneAt
701, th bt?gﬁﬁ th?COF]fnﬁIéw Aub e mnfl%ncsglltve %ﬁf?cg%"g‘i%s %gg gguf’g%pgtﬁlhmexterna Isaec%r?t r ol
si gidal )desg¢egnal i ng t he USB

At 707, the downstream peripheral device coupled to the first downstream port may be accessed through

the second upstream port by the host coupled to the second upstream port. In some embodiments, the second
upstream port may communicate with a subset of the downstream peripheral devices. For example, the host may
enumerate and then communicate with the switched multiple downstream devices. In some embodiments, access

40  between the first upstream port and a second downstream port may continue.
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switching hub to switch between a first communication configuration and a
second communi cation configuration. For exanple, swtching comunication
conf i gur avoane/1w874sw t ch access of a first downstream pamtustoosmzod i r st
upstream p c[gﬁgd f t y
press a bu?lfﬂgn§ %ﬁﬁgé% Wﬂﬁ%‘ rzl)lgrl p erh]i g g‘\si?e %%réga%?ﬂg@ﬂl ﬁjﬁe&ﬁgE%w@
SWi t chFIFRgUpEHs. UBTeRT Aictfuie- ot Ssiephidl and dusl ralsedaviss 27 Mgy spmumaseicate vt
cont r odovwait@maldedicds tife thkdofh SovnbiEdainNGreHUbL. t & Son@ NeRfbodihits USRI Spdubad ddvite i t O

swi tch bet ation configura
orbod RRE OSRAME R sIPHE o€ BTG OR8PS P Bpon(he B 12 1p 8P
t 0 % heUtIsBrishing Iph |1WQ} huybre emhbdum& extrorhugnalBal illMlgnétdmmeaal sivehing dagpPled t o

the figshn URSLLRARMPRS b s@o@Q of &kt tpoREIFRBE! BdwudR¥h GErCOYPLRGINE. thga
first downstream port e termnated:. In sone enbodi ments, conmuni cation

may  beSPBIRFHgTsEF ‘fe&g S‘é{ﬂ%ﬁ‘bs SEUGTERELC ot IaTT EEHTT IR PP REHaYS gL Hda) mey
705, t inacdtésBiusmm RatiCfor bt previvyslpstindiectad e an pdri)einfsoriesdnbedantdogatmhi@ons
fﬁgf } %@%%%%gﬁ Sizch m%oé %Os'ec% Ode'u'p' S%hge%ngﬁ%v'mg %Sacr Qrg ‘tlf%glestabqi%ﬂeg “Fotr%xargr]'gl‘éeaﬁgw %frgnf‘;
t he co@ﬁmﬁﬁe@ramrbwlwm mfgmeattcp@nct Syt aly smyrearﬁtﬁrefeltdomeegspoﬁdﬁlaan theibpsend sebf

the doymsik eaM-REN id h@la %coﬂ%‘ﬁéh@% devﬁta e/ 7dua1tr$1@déigm($7§ heRIRREhd RBGER dRVI Ce
coupled tq the first o stream be accessed throggh t he second

upst r e\é{?ﬁn&d%ﬁr E}S‘I“Strﬁ%“ﬂ’i b e¥psre ettﬂef PhE SEieHe VPSR poft Vhilhthe geed
enbodi weindas, devioe iss@apmnsicaips tht@gindpodstreatiibyyortC NALeE apsireand tidvicas sdupis®to othert he
downst d o} . nd then
commun i ARRRL LRMERSe L on TS 1 el B pP e PRAIRL ELE oA
enbodi #efeE 81laccess between the first upstream port and a second downstream

port may comsblﬂa@n%aﬁemﬁmtelﬂgaﬁpc;ra;beﬁlg &N&éﬁﬁPﬁtWSbPﬁthIal} StRtckihd ddmRdhibakibts or
st at us reg} isters,..acc enbaodi men%}rsfupS stream

Geol oot S 1R FERE N D8t SByER A oHm b o HRT TR R T T

conmunpaiatifa.witt somel eminginests (PRI §] cegy ERH switvhiog) gimnchoieatisdsr feadowpaedns pd 21052 Ifn

some eghodl %&L& @G T R srs%@meqe knﬁs%e or@fkg mg& @e%&dtdg axvg!;& m@g {M%em
ownstr rts

as a 4-port hub or accordin to t nu er o
USE swheROAPSeS: AR 321 9ppy be wpéeeﬁeedelﬁ%éwwmd@r ﬁeswaerqqéJSBssiwgvmg hghy B19rdy segiegnal
downst &eRBMEME, 'ftlﬁhlll’KSgndy(Bl ingplea@ated@ sETiate O con@PIIBLNYEGRT010MBe ]i’RS may lﬁam 8drwade

downst r 0, rts 121a an

comunf ga tE'at g?vg 12“5’3’ ﬁ ﬁ%egos ereﬁt% tragf%sf? g‘:‘? P T78G e B g(léevéf © ﬂla%lls E‘tuéet Jsome
regi st efnborilmeas $ePRSfmag batntislyregistfensta8k bapitaiay infemelitc B8R svaicidhggwb hive c t
status for the spi B Qs itk g&%&uﬁfém@m&k&m@ mweam hhs S O8TR eIt

comruni cati ons between t he downstream port and he seconéqu stream devi ce
ey t h&rcHiE taesfesin pragiesy. Inlse?e @botipens, IP Wk}ﬁyymp% ﬁena%}vmstweamfr pérepntpliary
may ihngtma\tee gﬁn@mﬁf 6t coRM@idatiche afiths H@xﬂd@ea%egit@ltng nogicq5ved OM&tﬂle@é}ﬁBn@ ®kttvech21a
in the,second s us r ter 1 The SECO trea ce
(e.g., Qe r@f)gs lc%?vaf“(?:u y 6Eﬂjfl)pc’gghs]dm atyecsto]bfa R &R Odét%}é%tmﬁﬁ f fe¥ es
st at usintelligns tmerioriglot i extrehaliviethed foe deddying keitchiey jogemziotipisd8RE 82l daynstagadalgyor t
121a. Whchifiy fubieis SHRAM: MRS bLEAMIBYS Gnd @mfdgmmh G abkhdioh, b Quabis dounst f,eam

port 121a, other upstream devices coupled to ot her upstream ports na
deflct bHnPYREE) ﬂﬁ@eﬁmwwe%wa@wéa%bﬁéﬁi%yeﬁw&hwéﬁ OYREA foIpredetprined basis,
I espechdtuea 8@l ofihtelBdcatmtpitdridgl sters 811. In sone enbodi nents, intelligent
port routing switch.(lPRS switching ¢ tiaqn r
downst r eam %lor]f:1 ef%g%é“c e ’%ﬁema?m S ang’fdt PvE 't %nsfcerp |eﬁsyﬁ?%?®e%&° 0\%%%lﬂi
downst pedval pele deviSQ7)amey $ignak downpistem esswitelnar lpgid 2Flato fwitcls orremmiviivdi hetwdes 2

| PRS 83ciufRtm §6t B oSl &3kda8l pERNMHNHEALHLNS of QErnH QRS B8NP denbBrd (g.g.,

35  the external signal may originate from a physical switch coupled to USB switching hub 119). In some embodiments,

the physical switch may have switches, push buttons and/or other mechanical components to allow a user to assign
one or more downstream ports 121 to specific upstream port 117. In some embodiments, external signal 813 may be
sent from computer system 101. For example, an application executing on computer system 101 may allow a user to
interact with computer system 101 to assign one or more downstream ports 121 to specific upstream port 117. In

40 some embodiments, computer system 101 may also receive signals back from USB switching hub 119 to
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there is an active transfer in progress between downstream port 125 and
second upstream port 117b. In sone enbodi nents, |IPRS 821 may be i npl enented
i n har dwawe 2aeudiosr74f i r mnar e on USB switching hub 119. | mcTarseoosmiz2dd ment s,
the IPRS may be i nplenented in_software o onput er. S em 101 The | PRS
my | (EPEER IR AP PPl B 1 LR B RO A o YP Gl P ORI B FFhr 1
t 0 delpay, ESBrs@dtaghull 119 $iaf topdmusicatketts statug th &ie vses and U Bswitching belohtd mayyatiintient s,
the | PRS00 Igﬁl%lgﬁ'a @gléxsﬁin%beq wm{méwmﬁ @f £ LighalTRE L Qb 26h combufid: Balemti01 USB

swi t chi ng C 1 ng conmuni cati on bet ween
ot her ca@imeg ths rritghortterss warselegts ¢ ﬁréwa Péocﬁf‘éné‘i’xn‘ﬁ‘ SOFOmBEEY; SGFECR YRS IR PRV

pr @gr &gsem 119,) SONME enbodl ments | PRS 821 may nonitor communi cations at the

hub contr ol 03 | ev nmuni cat i.on ream
swi t chi ng I%él ¢ osv 8t 5 lﬁlg?‘t ol é%ngl A swb%fn SEEE SO %tfr%%él gggggwg% t‘%‘
upst r egstepoptrs withdht rrenpmeragng US8 swidihe hiinl 9o ﬁ@h@#dj@dlptﬁéﬁ@tsn varipustembeylingts °f
relyi git3 lgaholdp&egéribécﬂ%ﬂgl Y '31' h@L !)fr{ﬂa meAS 8% 1Ed AR be lfiﬁ’fohﬁéi cf)&ﬁrréﬂﬂfj’ &Yd Qferent

swi t chi ng conmuni cati ons PRS operate to swi t ching such that
SWi t cHiTHrg hemiee By & “%dﬁ%t“%é)@?éﬁlfém %ﬁ]ﬁﬁ%{ﬁ?‘ai’ﬂﬁ’e}?’? pg‘fﬁ?m?ﬂlélf fl‘?ﬁ“igl no
treffic is &egomaﬁ@ﬂhetaoda&e infay B¢ O@HRS %) a ddvnsigae o b o TSRenttcing Svh. tDIhEIOmg may
be del ayed unt e frame boynd on _a 0oL, BSrefn
resul t I%’f’ i‘hﬁp ené’ etralr‘%%vrlﬁetmo?/ eaﬁé dewce ngﬁg‘?g&%emﬁ&ggmg%t% !eu?ﬂr?dal S|ugnae 813
(e.qg. defflp@(mahm@@demqmnbeeﬁvgmbﬂsﬁﬁsw@m 101, or from node 211 on dual role

devi ce 207) ARy, a%sg{&ﬁéreaﬂgmwa§%§ﬁﬂdtt&ﬁ%t%sﬂe%&t 12001t the USBAWi&Ring hub 119.
conmmuni cat i ons between a downstre port

nd t he re orts 1
Ot her sour c&6°08f 2 B3 PRIEFATSIY oy I:?o“éﬂleg t%lfe§%5‘%€8ﬁﬁtfaélh’fﬂnp 1tslzd f?IEeQBDSWItCIF%ehu
externab. signal nmay originate froma physical switch coupled to USB

Sw t chi ng h Pgr(])], e)f{rst I strésa% 1(%%? Eﬁl]!ﬁ;%ﬁ%@%SBthﬁc E)ﬁﬁ)‘ 19 @Lsn%‘@'ﬁ}s@ﬁhb @&X’lg@@t}éﬁ for

SW tches or o mechani ca rrponen s to allow a user
to assVe Sveh]eng)lrub At éommt’é@c HESPhspthing hytpllo has f@bé‘t}‘{nftieém B 7 e SR LREeR 7.
In s Oﬁ&vﬁ%gﬂéﬁﬁ&hté Us§&&m5 bhubsi19nRak 484:3 hmanb SonkeRbodihiaR) GORPUIpaTeas Y&ki@m

101. For exanple a icati cutin r.system 101 mma I 1 ow
a user PEIPRYYs LR E T’%R’E%Hﬁﬁ‘f“g?ewg PR g‘i glg’g%ﬁ’t%%%%grogaowngﬁem Forl
dopmst raEaMUSBIsiviching hult 119 $edf dne or mgs tiovesmapepts 1218 perimanesinpactvrivo therexd i,
conput er. Iystem 101 may al so receive signals back from USB sw tching hub
119 tocormunl cate with the user. For exanple, if there are transfers .

bet ween a r éf 3% the deomsstppiEaPndpine tmay TERmeFris SR PRSP B8 WP eeHiEg Bub

119 m%bﬁﬁﬁ'ﬁﬂ&@h&@t@ﬂl&h!sﬁmSEcﬁhgiﬁauB@foihSB H5King ARCIOUSB swi t chi ng hub 119 may

wait until |t re eives confir euser to.

switch (e. g™ g ‘ﬁ)ﬂ’ﬁﬁuewﬂﬁgugzé F‘ﬂtgef Qeg%erca W v bg g8 ’%%1%1 K Se%ogn p|Strrem %g 't he
sWis ¢ hiabte Embbdht&ﬂs cophesttpnabegreapthe B@Iphdfdpld@'e“e@w thebﬁ';% upstrean RO foe witsbadeen
coupl e% tfle segogwl}é&e%ﬁa p?% sﬂl@(gﬁe]e%%od)iméz lsCTf de%1c§ ﬁ‘ﬁ‘é’% a?tEit8 GQ&GH %Q}t be%u@ly G&l&)i@@% for

swi t chi Ng access to wnst r eam Port bet ween two up. Stream ports Wi_t hout
I eenumerRIF ey steIS k) 1 toe R PRipationh Ao thq c%lgle*rfaerra meébeﬁetteéldo fREPsiepm 9t 1 ga e
enbodi gBMsScaRfswldheg ﬂ@lc@d&hﬂ&tﬁ&é@ﬂ&ﬂc@@ﬁs@ﬂé inQReligtl domhie). dixtddabsighlf 1R .S,

descri hed may be erforrre urrentl 0 oac iffere han ,

or may"B8?2 &‘mpi“F P g}ﬁm?y o) ‘%é?v%sﬁg i el e rgﬁ?%cn}r?égg %ﬁtrg%&be pgﬁ‘%&: ned
as 30Iesibet®ebnd¢xt1ce9mandatwpemrqahepmllﬂew ce may be coupled to a downstream port
of a USB sw ttcﬁé ng dﬂ%gnectl Qau%oﬁl?y Eé'lﬂﬁé!ﬂgﬁa Bt % stéuﬁereﬁﬁéfﬂ RRREBhdig e 6§ sﬂi&:}ﬂedbe a

USB devi ce. The "USB devi ce maﬁ be coupled to an upstream devi ce, e.,
t he USEoWRSUIa@eoriesgunlid g et %lz@awéﬁrs gt port hy7a. 96%““111“3“’?%0?%‘?”3’5
devi ce b%&enﬁ@w&@é&ﬂ'd@@ceﬁ%afahd’ aﬁlﬁlpslﬂﬁﬁﬂ dewiddRopsléd to fiktApst@im pduel 14SB swi t chi ng hub

119. At 905, d b | ed
port 117b OfAt %é%e ggﬂ?“f"& %\p 1?{ énaﬁ %m 1 eldco?l arrl.a%s re%st% rres%oncﬂn% 15 fE %ghe'ﬁ%&rﬁsﬁgam

35  port, coupled to hub controller 203b of second upstream port 117b. When second upstream device 207 (e.g., a dual

=ranal

role printer) reads the connect event on the status register, it will reset device 125a coupled to downstream port
121a. Downsiream device 125a may connect to upstream device 207 for further communications (e.g., to print

pictures directly from the digital camera).
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At 907, the first upstream device may enunerate USB swi tching hub 119 using
a first hub configuration for USB switching hub 119. For exanple, if USB
swi t chi ngwbuboclid®17has four downstream ports 121, the fi PSI/USP@GHERID devi ce

may enunerat e USB SW t chi n hub 119 soue errbodl

Tha firar dbsts Sanmtepou g sramepdre nitatChie gt i T r S e L
downs tpragsess pordns: dbRdstrédaeporttl Pleant dik &ifst ypsirdae por f Svatchiresbmeninatings may bpAglaysa bBUSB
swi t chpggdehub 119 (e.g., if one or nore dovvnstream ports 121 is pernmanently
i nactive or reserved for another use). At t he secgond upstream %ew ce
may enuner at@lLSHckng %O@H“ﬁ@tlﬁﬁﬁfﬂdfwg%@“ézhﬂb" tt‘?&ﬂf‘ye%ﬁFhﬁrFﬂsdlﬂ UHEPEA T al | y
simil afﬁogtre@k eted b ldSkmstieal AN ghtr @&bdn@Ripduedm bISB1 W tSehihing chitbunich@ons Aty 841,

t he do Eegﬁbgﬁrt coupled to the peripheral device may be assigned to the
secon dPY eam port. In sonme enbodi nents, conmunications between the

peri pher aI Hevioshoverr ephedithint afta W@ﬁlf@amnﬁ@m ayigydbl etatg i PeIELR e THEatisRcond

UpSt I EQA1HP Ok bhoukiNbe SBRE 1RROMLAR Qﬁlgmduhécntsdﬁ\fﬂecnﬁetﬁbaﬁ@esérﬁe@b%\ng 'oﬁead)r IﬁcﬂéTBf @ It
be initially coupled to conputer sy ni c ons

to/ f r oFReeRe dgrrEPd BpY bearEpred eRPoRsE o o f‘t“’é“ ﬁd?fékgandﬁ%% 8?{‘“ %“elyn
downst otea aadaishdl elbrmdng nlag glscChe pBHormddiak @esitdde conmuni cations are in the digital

domain) . EXAth & R%ISQ{]%Lg réo%ﬁor(s&mﬁreﬁstgrf let@deg%%l;l %fpérgw SRR CLoti R o

101) may si‘gna owns amswitc SW tc comuni cat’i ons
bet weenseddevincerstiaBadegiord  Fonsxaipds M&ﬁZéwwéetE&me lAtﬂ corpespondingy S ORHET thas # at us

may be«hindiGaher” erasan&t,atwm@ﬁauf&tceﬁesp&mﬁg @spaRgh g Lo the switched

downst ream port, coupl ed tro 0 of first u r.eam por.t
117a. Cormumi % %‘Wéﬁm‘”ﬁé‘%ﬂ% gﬂgﬁ]%ﬁg 5%9%&%3 8%?88%3??1‘“% Ribirg et ihdon
aniapsisrie avtett@ thee are aupdng dorhramfcatiogd bctnqwn retwpgreant pdrl 721, o Are s9/diéhed qr b@wwect
event py.Re, FJ}Q 1%@%0%&(% gmga&gﬁo%%ﬁﬁ%'ﬁfcﬂdo&n%éaﬁ%%@ﬂ' W bl QuifchR. $doliched

downst ream port controll second. upstream port
117b. ¥hedimgis é‘?’t’d‘smﬁw@&ﬁg ey PUenaygyery BRY 821 19 defergine apeipls PR PPE%H% t he
connec&a}q)\é@mch@n the status register, it w II reset device 125a coupled to
downst ream wnst ream deV| ce a.m ct 1o st rea Vi ce
207 for f ur ’i%?ﬁ?q}ﬁinﬁéﬁﬁﬁﬁ%m(dgwﬁmms ]izhrn?gr%?gl%%ogfv g%éa(%Vr ec Qa‘ngx{%

di o t afor omrxa)re Atbwr@tteﬁm mws § Whivaygereeeinlin camplorissiofn BREBAH oty éamng@ rWhm!}Zl
may b edo%éh%)(tﬁ?ctnjts %E %tu‘s Ehé)ﬁ? b@‘gﬂebﬁég (Jé acﬂ%ﬁs@@anl Forte 1 9106 %@ SwiRBdawee Bovfhstream

downst r eam po I rst up stream port. Swi t chi nIg COmeJnI cations
may bep‘tﬁ@ﬂ%\waplwo |ﬂPFesst82& poripnt17geige S‘Wbﬁdé‘l’?: ey S Rl IR Sgfmay check the
downst E(ﬁ%@éﬁbﬂﬁgtstatllgrlglﬁﬁbévhaﬁdod@traﬁﬁﬂntbkﬁngtl&w 201 in§uiRasacd slpbbﬁictdbﬂrﬁﬁefaﬁﬂ’pott n

progress be wnst r eam porf 21 and seco [

Swi t chi ng C%ﬁﬁlﬁﬂ 1Caatse?e(gj}1' Ve sHsgen adtachb 1t € g noﬁ%p§£%§% aay &1 %to]fr}bmdr the
emb®di mentposhingastatst thgslerf for a mmd@ttrmmpm gmeuns pﬁnJQibyﬁ@stIaR% 821p reapiyse @9 énqyiry from
connunh&xglg&egﬁ ﬁx\t@hﬁ% Iﬂyglc b1 SROULEDE aBetL datdiadng bthy fedeRHSnATROG PBSifafe t he

net hods descri ellow, one or nore of the elenents descr i bed rp%y be .

per f or FElcte ERFAY o e lsigndoy tats sl f“&r“@ﬁf‘te%rlﬁésr 824 pg mEYsEAR, AOBPSIRREY PRI ed
entir eb(}’l th&hithedy sade deb;ﬁkél #e aplaeiehiG sERy. al Sfe bﬁbc{d&ﬁeﬁ‘@,l’lf‘mﬁd ‘@kctile suspead’. or At
égsl c e y %%a%e %EQ[’L delc?ted ik md1ca¥1%12n§as b%seegtl 5 :[:0%%)2 61'8 sls errg é\qlole%lgﬁ‘l Orlf Ae %(Vg&e#l&@&%rpgs
8230 maynadketeepiteribn epnafenfaacm@mta@s pﬁmelpnrgors takitoted PFré’Q?f@tdé‘ﬁcehézss af the éﬁe@@vmow the

SUSpe”thcﬂrdo@ns%aﬂﬁ@%ﬁm%t@{&oi BQMEC@QW&%@ swiRhl espondi ng downst ream port
121. At 1003, downstream switching |ogic 201 nmay check | PRS 821 ]gml or .to

nmeki ng a S\NlFiq: Al ]slm)vs %eqquélenelgtof Ibﬁethod or monitoring hub transactions to approve a co cation

switch. It should be noted that in various embodiments of the methods described below, one or more of the

elements described may be performed concurrently, in a different order than shown, or may be omitted entirely.
35  Other additional elements may also be performed as desired.

At 1101, IPRS 821 may monitor transactions through USB switching hub 119 to determine if any of the
communications are going to/from relevant peripheral devices (e.g., coupled to a downstream port 121 to be
switched or already coupled to upstream port 117 for which peripheral device 125 will be switched to). In some
embodiments, the presence of communications and the type of communications may be monitored by IPRS 821.

40  IPRS 821 may monitor communications at any of various points of USB switching hub 119 (e.g., coupled to hub
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35 be electromcally coupled to downstream ports 121. In some embod1ments downstream switching logic 201 may

switch between two or more communication configurations. Communication configurations may be implemented by
downstream switching logic 201 routing communications between upstream ports 117 and downstream ports 121
while the communications are in the digital domain (as a result of the interfaces to/from USB switching hub 119), as

also described for the embodiment of FIG 3. In some embodiments, communication configurations (e.g., hardwired
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35 hub119.

In some embodiments, computer system 101 and dual role peripheral device 125 may communicate

through USB switching hub 119 simultaneously with separate downstream devices. For example, while computer
system 101 communicates with device 125a (e.g., through the first “hub”), dual role peripheral device 207 may
communicate with device 125b (e.g., through the second “hub”). In some embodiments, while peripheral device

40 125a is being accessed through the first “hub”, a different upstream device may not be able to access peripheral
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In some embodiments, a microprocessor in USB switching hub 119 may include a built in algorithm that

40  auto detects downstream peripheral devices and determines how to connect the downstream peripheral devices. For
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t he dopsd HeARRR S oA BeoddstiReive] dowhdednh Svitching logic 401 may switch access of downstream

port 421b back to computer system 101 (i.e., switch back to the previous communication configuration). As seen in

I:!

FIG. 15c¢, in one communication configuration, none of the upstream ports may be allowed to access any of the

downstream ports.
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appropriate upstreamport (i.e., by switching to an appropriate

communi cation configuration). In sone enbodi nents, when downstream

Swi t chi ngwbagiiamoﬁﬂa swi tches commni cation configuratiorsr/ispecons2vy ol of a
downstream switched fr . CO 1 to.dua

peri pher al EVI 6C (Ilalusgeﬁs ana teérgtﬁ: r?%lc F%LA{C%SB nsxns[éh.mmhlb w1th mul %pllle ska&tléﬂ?glstera shown
respeciniFe. ek pivemdpbdigenyiegd hllQSOI(h@Hm ($208¢ an602Q3h)e18 d@mhétw eargsppwdintg tragsaption

swi t chegiabBYcREy t(ﬁfsmaﬁlﬂ&@g J@%e&fm}aut efrarSiSt amn%%osal &d%@@ neamdaoﬁmtt@,
conmmuni cati ons bet ween corrpu er

and
syst enfoPBteR " ishing &g‘r‘hzﬂht"@‘&h B Usée@w’fycwmﬁ‘ tﬁﬁawnfwm PBG%\ 21p.ge & peiei Per al
devi ce1207 SWﬂghlﬁghﬁB 1¢D mae OjterdtcOgcca@dibgrier tad &meamdclpi&nam prcalines Wi ddscribefor the
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Upstre%rhrﬁ %mglﬁces %I%hugﬁ\é %\%ﬂnﬁ%% ports that they are not configured to
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may be signale SWtc is on por t .
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swi2b ¢ hiubgl 1p.agoven i (1G. 1D@V\H§1 poaaaieshiiiB efmrfri@r bagpsite 4@4%?7%09151 ety uW@de FIG 17

conmu n&lﬁéltatepmn@@tom%u%a&@ aseémateh Gith! Psatib 1€ 8RS IER S thr Bntrolm@ SRKEISS ofH)BL €M
01 roeglrlnter dual role DVD read/wite drive 467) and at

101,

| east éWIECE‘B% b B YaI‘i‘éuSp“&bP‘b‘H%‘FSafPayd’éC\]HdE Qv £8%50f, pisany sambinafiorpicihese eoqlisyraiiosy e
com‘runmma;trhaedhalﬁmfl guration profile, the conmputer system 101 may be
connected t eam 15,321 421 e, n.an,enbodi nent
dual role prgl e mo%?ms By em@%vr?fe?lb%r ed gtogvago%:s aeth %ﬁes relétgrrhma%bq[ apﬁaéTc{reand
DVES r eéwewkillﬁ%mdhq aytein AGT Oﬁﬁy dbsennié@mf Aepardinglly nibis dfsenpézelt@ st,fsbeamystrel@m diupteativn

port 42y addiddor thqf)@po@er df i &ling MO s i) B Brt ai@ 6R8% rhane? ofcm%%ag%u@mnvemmn It is
conmuni cati gn con %l{ll‘atl on switched to ve |thEccesst(h§o downstream ort

421b t Hr BUGATERISPA PR OF SRR g™ FGS%P TrEn g 19 8 PRy PPy

but t on Eferduald nfa@kids pay bt wbstidBd for Ao ifnahtedamy désadtiad beeis @ats dnf pocegles nadie: 4
11 to 9%’%% &1@ %\féa&?eg binrge 111\%%&08 m ? %e d’uﬁze&lJ §1§e %XMelrlt helllrlgw cpbedéﬁ}%mngg X‘ﬁ%ssfqﬁ(?&am
SWI'[ChII’l 0|c3 communi

catlon configufation seen In
FI& 150 ema@ﬁ hayipgothe b@e‘fétl of thig @esq@ml%ﬂérthe4wnm<@ dergesmeiobarisade dnthe plements
421D) . absPrits@ReReieRRRGHITRALS froth fre kA bud s ofifid ieBiion 40 sdriBedlitMb OB ovlel clo@is.
beconmes inactive, downstream switching |logic 401 nay switch access of
downstream port 421b back to conmputer system 101 (i.e., switch back to the
previ ous communi cation configuration). As seen in FIG 15c, in one
communi cation configuration, none of the upstreamports may be allowed to
access any of the downstreamports.FIG 16 illustrates an alternate
enbodi ment of the USB switching hub with nmultiple status registers shown
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in FIG 8. In this enbodi nent, each hub controller (203a and 203b) is

coupl ed to corresponding transaction translator circuitry (205a and 205b,
respect i webypoe/ibseamsl ator circuitry 205a and 205b, may PpeTasa@sal3209
downst ream sw.t chi logic 201, which may be electrically coupled to
domst}‘@%%ww%& 121b, 121c, and 121 d. Switching hub 119 nmay operate
according to the sane principles and procedures as described for the

enbodi ment pf swi {gRINELANRLILIpSRWN in FIG 8. FIG 17 illustrates

anot her enbodi nent. of the configuration shown in FIG 13, in which two

upst r eam devi ces?piEraly of iR P system 101 and dual rol e peripheral device
2073 are coupl eda plaraltpB osddvinglinngpritabd 119. Whil e in the enbodi nent of FIG

13 (and in the egbodi nents. of . Fl - - .1 he
downst ream contr %?Wn%fe"uﬁéﬁ%sm %Oglﬁ .9?%‘5%%8%‘!“%8* eﬁ@#?n%ﬁ%“%f@“ﬁ%éﬁwﬁo tht}ﬁdge}vi ce
207, allwvestrameorsnbodi nents may be configured with other switching control
means. For exanplforeid e idbhridEdamalvBhink Noghe! {contifuredS 8l diceidnRElyCUREH QRhnmahicaiSB
switchjng hub 119 nmay be performed using a dedi cated downstream devi ce, for
exanpl YD cl ass device 125e, coupled to a dedi cated downstream port, for
exaopl e dedi cat ed dowastdoesnegoqgrott ofliBdguraldncftdhesstreontortodnd rBchgsticampereyf the

conpri se an addi 4 0of i.ce (not shown) configured at the hub
controller |evel £’l\k/lvlg{llt?i%’fndl_]"%tﬁaergﬁ(?ﬁé?oarchy of the configuration shown in FIG

17. (for exanple at hbbhednnssi et Ff G glugityzd deyyostrepp Rertrapd 2 BEEF HRSTTPAE ROHe
addi tional H D demh&urfi®f oreotalotd; Ng t he switching of USB switching hub

119 may require custo pvers. and a USQB- | | ass extension to the .hu

i ass i oh rmy BEH B SRR TR ooy SEREBH § 56 SRPFECT N ARERYSE gl R
Me d hanc@figuraibhéroughrach ofithe plBlitprefjppalesopdote possi bl e with a sem -cust om hub
driver. Al ternatiyglyme AncOiRAih ley NGEwHR Josd. N9 a hub controller and
H D controller nay be configured to control swtching of USB sw tching hub
119, shown hi FIG 17 as HI D controller/HUB controll er conposite devices
204a and 204b. Wiid @sﬂgsf\xﬁchiﬂgﬁmt J)ﬂlcléﬁﬁ 1,3h&6in ahaﬁ?sm' @iirjeatitns ﬁom&@u,ru_pguie@mevicesf
associ ated wi t ossible contro chanisns for controllin ing.o
sn st Bt ol S S pro e R AR D i g woRe i SRR
corbi n&th. on of these configurations and/ or nechani sns. Further

nodi fications and al ternative enbodi mnents of various aspects of the
invention may be apparent to those skilled in the art in viewof this
descri ption? Acchﬁg%i“’X}chnégrh“E ofpleirp. |, YheTrig A PREURR dpWcecatRied fq B g ypstream port

i 11 ust bathé &on@ RpsyreaadisbriiiSopk@ble toh@unpittBSBSR fwitciaCb Righ tha @84 mihtet df@d pluflityne
art thef&en%ral Jmnner of carrying out the invention. It is to be

under sCo0d T Rat*Yfe forms of the invention shown and described herein are
to2be taken as enbodi nents. Elenents and naterials may be substituted for
those illusyrat edyapss dagfibd RBAr DERAT Rrthdd BripPisiAd HsePirAC BB $6:8rollR ¥ouBRd to each
reversed, and certain features of the invention may be utilized

i ndepe REERRIFSLY H[UpStER B d be apparent to one skilled in the art after
havi ng the benefit of this description of the invention. Changes may be

made in the ele t escr.i be rei i - rtj t it and
Scope of thi nvan Do AEhLES orEE ot APy I SRARKL W o LAl R bl g Mo
| S:301. egchpBE: micentrpllersy hub, conprising: a plurality of upstreamports; a
plurality N of downstream ports; and downstream switching | ogic coupled
between the plurality of upstreamports and the plurality of downstream
ports; wher&in tHéH fehipeib i3 Mi ng 1 ogic is configured to

el ect r oni calvihyreis WhénCdomeaiiFt s €At ip&ipBeral device are switched, the peripheral device is disconnected

from the first upstream port and a connect event is registered on a corresponding status register of the second
35 upstream port;
wherein the corresponding status register is associated with a downstream port coupled to the peripheral

device.
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between: a) a downstream port of the plurality of downstream ports and a
first upstream port of the plurality of upstreamports to b) the downstream
port of twe péaumosd7isty of downstream ports and a second mpsrmsecamopmm of the
plurality of upstream ports:; wherein_the USB switching hub is dto
be enuner at’ed V\n"{hﬁuﬁ%ﬁ’ﬁ h‘tbi"éf’lla’?:‘%if”r‘ﬁl?r SPURTERS FoRPTegn LBt SHPE ro%tlfgS ‘gch
of t hapgletti @Jm twiereih atl ptréapadavipotdusled whir @band tpsgednuipricypfitygret! terperiptotaides

N downd%vme E11); t(:ltleﬁ 1o tge Se;I(_) @ lsJ§ zx Ep%g' &"elg gh:h‘abcoﬁtt;sp&h%k Eﬁt&swe al e! n when
conmunicatro s are swtc ?:f) tream devi ces coupled to the first upstream
port and the second upstream port are not required to re-enunerate the USB

swist chi ng hgb. 3rhe T8 swﬁﬁmsg\m 6ihdidng 4/ Wikreaf cacl lab RontrollaMier@idad Siih thy Sdnfechaim
devi ce coupled. to th am port or the second upstream port is
oper abﬂoéé) %‘H@%*%ﬁuglﬁlﬁ{éﬁlﬁ%%ﬁfgchl ng hub with the total nunber of the
plurality of downstream ports. 4. The USB switching hub of claim1, further

conprising @ Sepﬂ{e%}s% thfg%ﬂ LOLbiRN, GRMR B USB sRRGH: Afb fstaﬁqﬁgiréﬂrt@all&yth@f

upstream ports. 5. sw tching hub_of claim4, further conprising a
separ aﬂl‘efalwfuwe@tp&f‘% S%@ﬁ“@‘t“@?%”%%ﬁbﬁ”éﬂ“ﬁ”&“@%??“&f the hub controllers. 6.
They USB switching hub of claim5, wherein when comunications for a

peri p.h er al % vi C’Fh (’HS% s%mvt\'éhgnc rﬂelgjbf ctl l%rEhIeIp he l%mg%g}ll{te(ﬁ%eﬂt d'g}oﬁtﬁxg%%ﬁtc&gleﬁr om
the first upstrea port connect event i s regi ster on
correstp(&mdpwgtrmwmmg@gwster of the second upstream port; wherein the
corresponding status register is associated with a downstream port coupl ed
to the peri heral deV| ce. 7. -The USB switchin ub of claim furth

conpri si ng ﬁﬂ USBrviiehinedub elsiaim &4 “ihﬁre?ﬂ’éq‘geg%ﬂé’oﬁboélﬁgeggﬁhpd 2 ssw&ﬁ%“?el n
ania pS&dhﬁﬁﬁbeCﬂleﬂSIdE ele acuplkad pbo iftte: is acond tapst ireaeergobdweat he doynsretm peremdt

t he pe{hl th%s ean(;le\g ce being switched to the second upstream port upon
readlng

He corr%spondl ng status register. 8. The USB sw tching hub of
claim4, wherein each hub controller is provided with the sane hub

configuratign whep IﬁShiesvhtHQng' 1% bdidith @b, |v%er@1|ﬂl&[§ﬁlﬁtélﬁ@ﬁ't pofd rouﬁ@%wh@&leﬁw stvitdhing g
hub of claim 1, wherein the be swi tchi. n%[jiglflb S conlf)g‘ge E‘d to al Iovume
pl ur al PEPUBIFAtGRSL e SATSERRPOR & TS Pt 4 1) TR RREE S 2 P HSTERLYT E4m
pord S. thdEconfihgstrbdnbhogwi t chi ng hub of claim 1, further conprising an
intelligent port routing switch coupled to the downstream switching |ogic.

11. The USB swi tching hub of claim 10, wherein the intelligent port routing
switch del ays swhtwshohgorsifgini cat i ons of the downstream port if there is

an active trapsd %'i)eﬂpﬁerﬂH&&fe@&agdob/ﬁgu‘éﬁ%brttoh@UﬂMﬁﬁﬂeﬁﬁ&m (VSB} swattthgttite fir st
upstream port. fZ The US?w tt& hub of % ﬁﬂmltgﬁln%gr ein the
[ nt eI | i gent C%‘Blﬂg arﬁbsﬁ‘ms‘ﬁeﬁm 1‘E°(’i‘?1a g‘v CEHT % &
coupling a second upstream device to a second upstream port of the USB switching hub;
the first upstream device enumerating the USB switching hub using a first hub configuration for the USB
switching hub;
the second upstream device enumerating the USB switching hub using a hub configuration substantially
similar to the first hub configuration for the USB switching hub; and
30 switching communications between the peripheral device and the first upstream port to the peripheral

device and the second upstream port.

14. The method of claim 13, wherein the second upstream device is not required to re-enumerate the

USB switching hub when communications are switched.

35
15. The method of claim 13, further comprising:
indicating a disconnect status on a status register, coupled to the first upstream port, for the switched
downstream port.
40 16. The method of claim 13, further comprising:
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comuni cations of the downstreamport if there is an active transfer in
progress between the downstream port and the second upstream port. 13. A
met hod, CWORDIGSIOBL4 coupl ing a peripheral device to a deematse@anipoyt of a
Uni ver sal Serj aI Bus SW t chi n hub; first tr am d VI ce
to a first upsetr%ﬁmonﬁocrt %?Ont hEtsE ter fduﬁlle %‘op% freord uBStTe?nrllé’o‘g e

upst r edenngdenpat.t 0 a second upstream port of the USB swi tching hub, t he
first upstream devi ce enunerating the USB swi tching hub using a first hub
configurati on for the USB swi tching hub; the second upstream device

enumer at i ng'the Uss™ERrd chicki Hﬁbﬁtﬁ@?rnij’mﬁnﬁtﬁb ddeyive i Yiriie eprapisesnel el y
Si n¥ | atovinSirebi @orf if Kiste itvmbactbe Rbdsftihatdgess tebkent thredobWiBeavpdricihd thg filkthipsiream Gort,

SW t chij . i ce and the first

pst o o a8eop E Ry A B By SR C® Pt com por . 14
The nethod of claim 13, wherein the second upstream device is not required
to re-enunmengte the bl %wctaﬁtnmgﬁtma M@Hsm@omgcﬁﬁtbmsc&ﬁ@nﬁéﬂoﬁscbﬁ%e 15.
The nethod of cllg. m 13, furt i.ndi cati nngtx?ith' sco nect status

on a stAPIETPeYt Liep s aé‘éﬁ’df‘ H%PS romi"‘i? ret‘ ?tg’ 3 SRV ESMPS F%67°°¢ HaTERiPPEhed
dowhst weasin potcliing chBmunidagonniddéiged of angdtdligent 3t rofiting skieh. conpri si ng: i ndi cati ng
a connect event on a status register, coupled to the second upstream port,
for the switched downstream port. 17. The nmethod of claim 13, further

conpri si ng 42l ayArigteewioreHiteg communi cati ons of the downstream port if
there is ana@sgboﬁemhg@asct)ﬁﬁnsmg progress between the downstream port and the
first upstream port rein swtching communi cations is delayed by an
intelligent port aplgﬁtltlyﬂ p%W‘?E?V# 18. The method of claim 13, further

coipri si ng del ayanlgramtdphnswgammni cations of the downstream port if
there is an acti Y&ukkaR$fhink bRl AHADSWhSINERRY FAMISI] SALROLS ARG, the
second upstream port, wherein switching comrunications 1Is del ayedp by “an
intelligent ?)‘H’ts‘femi‘lﬁﬁﬁsl ng switch. 19. A system conprising: a USB switching
hub, conpri sing: aaepahtumaalcbﬁtwt@t;o@pstoreeaaramelmﬁrshtyafupéuuztnaﬂadrtt)ancof downstream
ports; downstream esvm tgetotng Sre Stcr goelulgcltoe Cgcsaet arwe;teeﬂb Hl urality of upstream
ports and the pl GFAITEY S Fea P18 * PR AP A hub control | er
codpled to ea@rahtyfoftubﬁereqm dnvaha tfv;xercilﬁ eqsrpstwr e2thn porlits of enitban dd@Ea isatoerlgieto aof

status refsﬁ‘e%v%%ﬁ‘ero?thféﬂuﬂaht?gftﬁa&eﬁ@ﬁé}ts%ﬁQ@tﬁﬁs‘?mt@ﬁ@thQ”t roller; a plurality of
upstream devi ces, wherein _each one of He urality of upstreamdevices is

coupl ed to FPFER ﬁ@cp?]?’/eswﬁ‘fli’é‘goltubtlﬁéoxi:ﬁgEFF‘aI“i e@@effffét‘f’lg‘amsbttﬂa{“é‘nbﬁmtlﬁeh@SB
SWi t chicafiglraton bydaer it plufditydBBpsGwnt detitad goulplat) tol i§ ra3@idfivie @bl FehelpOurdlley oBH¢ERmAt ed
W th ap§rusbstanti ally simlar hub

25 wherein switching communications between a subset of the plurality of downstream ports and a first
upstream port of the plurality of upstream ports to a second upstream port of the plurality of upstream ports includes
indicating a disconnect status on a status register coupled to the first upstream port’s hub controller and indicating a

connect event on the status register coupled to the second upstream port’s hub controller.

30 20. The USB switching hub of claim 19, wherein a first upstream device of the plurality of upstream
devices is coupled to the first upstream port and a second upstream device of the plurality of upstream devices is
coupled to the second upstream port, wherein the first upstream device and the second upstream device do not have
to re-enumerate the USB switching hub when communications between a subset of the plurality of downstream ports
are switched from the first upstream port to the second upstream port.
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21. The USB switching hub of claim 19, further comprising delaying switching communications of the
subset of the plurality of downstream ports if there is an active transfer in progress between the downstream port and

the first upstream port, wherein switching communications is delayed by an intelligent port routing switch.
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configuration by each of the plurality of upstream devices coupled to its
respective one of the plurality of upstream ports; wherein sw tching
conmuni cavoanes/toetween a subset of the plurality of dowestrrmsameposbs and a

first upstream por f the pluraljt f.upstreamports.to a second upstream
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t he second upstream port’'s hub controller. 20. The USB sw tching hub o

cl ai m agrmugRRiersiiyflelgyerdiby a intgljgqnt Rotaeuas & of the plurality of upstream
devsces is coupled to the first upstream port and a second upstream device
of the plurality of upstream devices is coupled to the second upstream
port, wherein the first upstream device and the second upstream devi ce do
not have to re-enunerate the USB sw tching hub when comuni cati ons between
a subset of the plurality of downstream ports are swtched fromthe first
upstream port to the second upstream port. 21. The USB swi tching hub of
claim19, further conprising delaying sw tching comruni cati ons of the
subset of the plurality of downstreamports if there is an active transfer

i n progress between the downstream port and the first upstream port,
wherein switching comruni cations is delayed by an intelligent port routing
switch.22. The USB swi tching hub of claim19, further conprising del aying
swi t chi ng conmuni cati ons of the subset of the plurality of downstream ports
if there is an active transfer in progress between at | east one downstream
port of the subset of the plurality of downstream ports and the second
upstream port, wherein switching communications is delayed by an
intelligent port routing swtch.
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