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**@0002* The present invention relates to conputer bus architecture. Mre
specifically, the present invention relates to Inter Integrated Grcuit

(12C) buses. Description of Related Art MaJny simlarities exist between-

seem ngly unrel ated designs in consuner, industrial and. tel e wmm,mmm ’

el ectronics. Exanples of simlarities i nclude intelli gent cont ’”ﬂm
general -purpose circuits (i.e. sad GRMEnYohSrcaOpBPfdeS,: RAM -and vigs
application-oriented CI rcuits. The Philips Inter Integrated Crcuit (12C

bus is a big,( %@%&: V\ﬁ )ME serial bus designed to exp
simlariti esg'k VI ces on t'he %%us are accessed by i ndivi duwf IWM}WW’#
00-FF (even addresses for Wites, odd addresses for reads). The

archi tect urechwigmibeiglded for a variety of functions. One exanpl e € Vital
Product Data (VPD). Each corrponent In the systemcontains a small

Electrically Er sabl e, Pro Read Onl r EEP typically
256 bytes) whi chgc FEEPRS %%n %T‘%Fﬁa |8ﬁ'¥%‘1¥§ﬁ% é’é‘%’f%ﬁcg er ¥0T9ar t
nunbers,  SRSFIHEEFEV ki Presett 1&‘2@"—58%51’@%&%% teofteEt Iakequntrt Cokcdiyi ces

si mul taneoms’icy bugeshe same pair of bus wres. However, a problemresults
when one of the devices nmalfunctions and pulls a bus signal (clock or

nd it is very difficult to determ ne

\Cli\ﬁ{‘jll;[ g)h Icn9Wt E]%ﬁ L-'i%n ST %Q%Lﬁtegt det otthz I'eCybus I's responsible. A
simlar problem occurs when one of the bus conductors becones shorted to a
| ow i npedance s¥anvceimilguitiems exior bekwawpl sserdnoln dnr SIFARYGLSE ghklEin
[ NVENTI ON Aeanet Nghiustirhgl idnvebéleRBmiiAvheis a14&kranH0CesanpdesYSt em

similarities include intelligent control, general-purpose circuits (i.e.

LCD drivers, I/0 ports, RAM)-and application-oriented circuits. The

Philips Inter Integrated Circuit (I?C) bus is a bi-directional two-wire

serial bus designed to exploit these similarities.

Devices on the I*C bus are accessed by individual addresses, 00-FF
(even addresses for Writes, odd addresses for reads). The I?C architecture
can be used for a variety of functions. One example is Vital Product Data
(VPD). Each component in the system contains a small Electrically
Erasable Programmable Read Only Memory (EEFROM) (typically 256 bytes)
which contains the VPD information such as serial numbers, part numbers,

and EC revision level.

I’C busses can connect a number of devices simultaneously to the same
{ pair of bus wires. However, a problem results when one of the devices
malfunctions and pulls a bus signal {clock or data) low. The bus wili not
operate and it is very difficult to determine which of the numerous
devices connected to the IC bus is responsible. A similar problem'occurs
when one of the bus conductors bécomes shorted to a low impedance source,

such asf for example, ground.
SUMMARY OF THE INVENTION

Accordingly, the invention provides a data processing system
comprising: a bus for connecting devices; a bus driver for sending signals
over the bus to devices connected to the bus; and a bus switch module
connected to the bus driver via the bus, the bus switch module comprising:
a control unit with an inbut for receiving control instructions from the
bus driver over the bus; a switch with a first and a second data

AMENDED SHEET



ceR4-20Rg: a bus for connecting devices; a bus driver for senﬁﬂ%zﬂﬂi gn&IR02004
over the bUA’S080HeVi ces connected to the bus; and a busieswbageh Bbdwrel zuus
connected to the bus driver via the bus, the bus switch nodul e conprising:

a control unit with an input for recei vi ng, control instructions fromthe

bus driver over the bus; a switch with a first and a second data AMENDED
SHEET 2b- 04=2003 AUS000754 2 - 4 NOV 2005 GB02004 New Page: 23 April 2uOi
connection which connect the switch to a first and a second segnment of the
bus, the ceshhettivhiwhidBVidigebBaite §@1tdBPESiagits aali a5 isdgoideesmédtCBsi the

response t%uguctbx 955%!‘5:9!!. it ﬁé:{ﬁrngorgéa:{se &lf- o%gniﬂ g}l& he Rus QBEVﬂrtcﬁnﬂ:

nmeans for passi ng Si gn | s recel ve i TSt ta connectli Qn

second dat &°tBMTECE? oHe n‘f‘%?tﬁﬁjer’rnfﬁ?%{‘%ﬁelcgl‘éﬁdo%ﬂ“ BRfUST dptYeTinand
i nproved 12 dorspansdng dgddndromeodived in the fiezdi fata detrmcpimralbioethde

devi ce thakebsi dBtd WoshddrAes dr@§UHdn@hé Nswliben BléScisRasi ng to operate. The
present invention preferably provides a bus switch nodule for wuse in a bus

such as an 12C bus, In one enbodinent, the switch mdule includes a
control unit andTSEERPHERD TRRECUBHIY OIPYFniE RFCLESRABrY WhAgh ddeds areadhpyt
for recei vﬂ%me@hhﬁcth@@svmeommtma@ dxlifuprtiametioresyieideint thebose or
open the swédsig dhepsmitech preferably includes a first and a second data
connecti on which connect the switch to a first and a second segnent of the
bus and includes,_a control input for _receivin nds fromthe_ control
unit. In a pref il?? &4 “EMGo AT BT O & SEBTRY 8 p’“%’r’ffi rmghg TG MesBLe thve
switch in $53BrsPUEoSYistf 1A L 6nBUF ec&pven Fw’éﬁﬁlmFWé s sriicglrmasinde

signal s rebeiluges ianctdterolli wsite ged @ sennact i The avetrdlaasied predraplgecond

dat a conneﬁialqaeg)ragf ShR| ¥o0nkYe W88 imﬁwltogg flsm glsed-iJo, L esponse to a

conmmand fr con r ol n|t hus bus a bus
driver to |so fetodgv?sges a §n e s‘i‘ﬁltcmdul 3 sm cth 8fgp rat?%é‘nf:g\gg

openi ng orfiCFHsy 2t FRECBHI FaCH. C‘F’i’i‘eat’p‘?‘bf”é%‘l’*b&"éﬂ?ﬁ’}dFﬁﬁrﬂ‘”ltﬂﬁéc’bﬁsf%\ﬁi—t%‘hi

modul e i s sasbfoml} segtdngnaf thewpisc hndapabhden pagsiohgisugnédrs reeebiived at

t he Seconéoda&ﬁisi:@ﬁ&e&hiaod’bntrol unit. In a preferred embodiment the control
unit opens and closes the switch in fesponse to instructions received from
the bus driver and signals received in the first data connection are
passed to the second data connection preferably only when the switch is
closed in response to a command from the control unit. Thus, the bus
switch module allows a bus driver to isolate devices and switch modules
connected in series by opening or closing the switch.

In a preferred embodiment:, the bus switch module is a bi-directional
switch capable of passing signals received at the second data connection
to the first data connection and of passing signals received at the first
data connection to the second data connection only when the switch is
closed. '

Preferably the switch is a first switch and the signals are first
signals. In a preférred embodiment, the bus switch module further
compriées a second switch with a third and a fourth data connection which
connect the switch to a third and a fourth segment of the bus. Preferably
the control unit opens and closes the second switch in response to
instructions received from the bus driver and second signals received in
the third data connection are passed to the fourth data connection only

when the switch is closed.
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t 86t0e200B8st dat a connection and of passing signals received af NOKdI0bi r §B02004
dat a connecalis§Aot® t he second data connection only whelNet Hmmgswi 23cApEsl zuus
closed. Preferably the switch is a first switch and the signals are first
signals. In a preferred enbodi ment, the b S swi tch nodul e further

conprises a second switch with a third and"a fourth data connecti on which
connect the switch to a third and a fourth segment of the bus. Preferably

the control unit opens and cl oses the second switch in resporise to

instructions reci ue&ef:eefad Bendiisesl | ¥8E REns aRANEN Sis0Ra:S af LLAiwgeh I N

the third nectl to the fourth,d onfect:i on _onl

when the surteR Cabgr 585 PR DEL e ORved Y 0a° T Rekt 2058 ‘Gso0”
AUS000754 NemFlF?aéélrdz§a%¢)rq°PnE§ﬁ}°§ 24 ph P&Sﬁil%ﬁr e“'rllgé"éllseﬁﬁ%%ﬁvﬁ‘érﬁt tﬁ‘ﬁe"—l’slééond
switch i s dabi-arnecticonzd thewiduchh ciapabimnettiyas onlg whey rndkssewadi sweitcat

t he fourthigdatmse@nnection to the third data connection and of passing
signals received at the third data connection to the fourth data
connection only when the second switch is closed. AMENDED SHEET - 4 NOV
2005 WD 02/063480. PCT/ GB02/00489 3 Preferably the switch is a clock
switch for passing clock signals only when the clock swtch is closed. In
a preferred enbodi nent the switch is a data switch for passing 5 data
signals only when the data switch is closed. 10 Preferably, the first
switch is a clock switch for passing clock signals only when the cl ock
switch is closed and the second switch is a data switch for passing data
signals only when the data switch is closed. In a preferred enbodi nent, the
bus is an inter integrated circuit bus. Preferably the control unit
fncludes a reset input and a reset
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15 nobdul e which, in response to receiving a reset signal fromth_e4zfn?2
Jdriver, opens both switches. According to one enbodi nent, the inv |Qp|5|
provi des awlou®R/6aM80use in connecting el ectroni c conponent SpcEeBRI/bEENT: A
bus driver; and a 20 plurality of bus switch nodul es each connected by a
plurality of bus lanes wth at |east ong of the plurality bus switch
nodul es connected to the bus driver; wherein each of the plurality of bus
switch nodul es conprises: a control unit with an input for receiving
instructions froma bus driver; and a switch with a first and -a second

dat a connect i orPagligedblyorivesvitichei®® sivdkchwitehafdy pstsiagdecockesmdl segnent
of a bus; osherwien the ctedi ERledanis c18p&ns and closes the switch in response
to instructions received fromthe bus driver; and signals received in the
first data connection are passed. to the second data connection only when
the switch is CfPo8eRFSIPTE HRAGEBIHY thY syRECRABtlidrEAtswithle fomveansing

prdvi des dagatsionpiocessivign shhet émma soiphi §s rgosal.pl ural ity of conponents;
a bus comuni cably coupling the plurality of conponents wherein the bus

conprises: a b ' ; a_plurality of .bus switch nodul es each
connected b L%Ieg%ﬁ%l % t%?%légpl%ﬁgghv%t% Vi esévsfttc%%é’ro?astsﬁﬂg Flafality 35
bus swi tcﬁlﬁﬁ%ﬁl 8%1’6é’ﬁﬁ%éf’éoCPSkt%tﬁﬁslde}?FéF;a%é}"%isﬁcé%ﬁwéﬁcq he a

pl ural ity dgfaRyd teifioshrasgded dstz cripniisesnlya wbemtthel datai switickhhiar1bsgit

faro receiving instructions froma bus driver; and a swtch with a first

and a second data ReLt ;0. Al eh.connegt. t.he switch to a first and a
second segnent ofa;&%us; V\her\glﬁ%] the ‘E(}%ntgésollsu?ﬁ tln%%%ﬁggg%ﬁft@?ocslégu’t%e 40

switch i n°F8sponse to instructions received fromthe bus driver; and
signals received in the first data connection are passed to the second
data connect i orendsbufenet fetsyi tudlhit i SicChdsed. rbe QU005 YO Q24063480
PGH CB02/ Q048 4nBRl EE DESCRIRTLONCE, THE DRAVINGS, A preferf.ed, cmpodient

of the present .inventign w Il now be deScribed by"way o exanﬁllse on ef/:’and

with referénce to the following 5 draw ngs:
According to one embodiment, the invention provides a bus for use in

connecting electronic components, comprising: a bus driver; and a

20 plurality of bus switch modules each connected by a plurality of bus lanes
with at least one of the plurality bus switch modules connected to the bus
driver; wherein each of the plurality of bus switch moduleé comprises: a
control unit with an input for receiving instructions froﬁ a bus driver;
and a switch with a first and a second data connection which connect the

25 switch to a first and a second segmenf of a bus; wherein the control unit
opens and closes the switch in response to instructions received from the
bus driver; and signals received in the first data connection are passed
to the second data connection only when the switch is closed.

30 According to one embodiment, the invention provides a data
processing system, comprising: a plurality of cémponents; a bus
communicably coupling the plurality of components wherein the bus
comprises: a bus driver; and a plurality of bus switch modules each
connected by a plurality of bus lanes with at least one of the plurality

3s bus switch modules connected to the bus driver; wherein each of the
plurality of bus switch modules comprises: a control unit with an input
for receiving instructions from a bus driver; and a switch with a first
and a second data connection which connect the switch to a first and a
second segment of a bus; wherein the control unit opens and closes the

40 switch in response to instructions received from the bus driver; and
signals received in the first data connection are passed to the second
data connection only when the switch is closed.




Figure 1 depicts a pictorial representation of a data processing 'fﬁgﬁ%l n -
whi ch. a preferred enbodi nent of the present invention is inplenmen X '

Figure 2 ' @&nbl ock di agram of a data processing systep] i a
preferred e %‘lﬁi?rgsr?t of the present invention is inplenent egz,ﬂ‘/&%%dégg
depicts a schematic diagramillustrating a |2C self bus 15 sw tching device
in accordance with a preferred enbodi ment® of the present invention; and
Figure 4 depicts a block diagram of an VC bi-directional bus switch nodule
in accordance with a preferred enbodi nent of the present invention. 20
DETAI LED RRSER PdcebpfionTbi REfaREE2 EMBODI MENT Wth reference. now to the
figures and in particular with reference to Figure 1, a pictorial
representation of a data processing systemin which a preferred enbodi nent
of the present P RFEAETHA FFPAEnehitde Present daypetiod. wiklcemmpdeer 100 is
depi ct ed Weischibercbudey af syeteln unly abdyith refiedencedispmaysdiabninal . 102,
a keyboar dirk@4ngst or age devices 108, which may include floppy drives and
ot her types of permanent and renovabl e storage nedia, and nouse 106. '
Addi tional input devices may be included with personal conputer 100, such
as, for exanpl e£*9* P oy SEPEKS & RUChPEALl rerreherB@tior @éna datagkioabtsing

m cr ophoneysé&ad irhehidike. prEdaprude emBdIdmedN ob & HeMp SEBAL B e BiSHIRT1 ANY

sui t abl e gegpehéiteasuch as an | BM RS/ 6000(r) conputer or IntelliStation
copput er, which are products of International Business Mchines
Corporation, located in Arnmonk, New York. Although the depicted

represent ati on S1fYHE % ERIfSat 2ologk Hérswthetiardats ropcedrdnpreseet 185

i nvent i on vivagh be pirefdmee ntmbddinenot dfethé \peserof ideadra i QGE Sfd1Rges06st €N,
such as a network computer. Conputer 100 al so preferably includes a

gr aphi cal user g, f t hat i.mpl_enent. neans Qf systens

sg%t war e resLdli;r%éh?%] %ggpluc'?gra Fgge a‘%lllgn?rrlgafaam il(rilg%%%?‘éﬂgoﬂ W:tsr%ﬁ ¥mput er
100. 40 WK FRFEr SRESSnoAEEOTerEth 1o saphiiGekedicagpdiment of the present
processi ng™veykioasm ¢! shown in which a preferred enbodi ment of the present
invention - 4 NOV 2005 WD 02/063480 PCT/ GB02/ 00489

Figure 4 depicts a block diagram of an I®C bi-directional bus switch

module in accordance with a preferred embodiment of the present invention.

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

With reference now to the figures and in particular with reference
to Figure 1, a pictorial representation of a data processing system in
which a preferred embodiment of the present invention is implemented is

25 depicted. A computer 100 is depicted which includes a system unit 110, a
video display terminal 102, a keyboard 104, storage devices 108, which may
include floppy drives and other types of permanent and removable storage
media, and mouse 106. Additional input devices may be included with
personal computer 100, such as, for example, a joystick, touchpad, touch

30 - Screen, trackball, microphone, and the like. Computer 100 can be
implemented using any suitable computer, such as an IBM RS/6000® computer
or IntelliStation® computer, which are products of International Business
Machines Corporation, located in Armonk, New York. Although the depicted
representation shows a computer, other embodiments of the present

3s invention may be implemented in other types of data processing systems,
such as a network computer. Computer 100 also preferably includes a
graphical user interface that may be implemented by means of systems
software residing in computer readable media in operation within computer
100.

40

With reference now to Figure 2, a block diagram of a data processing
system is shown in which a preferred embodiment of the present invention



510 15 20 25 30 35 40 is inplenented. Data processing system 200. |4m2005
‘exanpl e of a conputer, such as conputer 100 in Figure 1, in which or
Fnstructi gpg g2fMbkementing the processes of the preferred bTRiisomRY be
| ocated. Data processing system 200 enpl oys an |12C bus architecture. The

| 2C bus 248 is a bi-directional serialgbus requiring only two wires: a
serial data I|ine (SDA) and a serial clock Iine (SCL). Although serial
buses do not have the throughput capability of parallel buses, serial
buses require less wiring and fewer Integrated GCrcuit (1C) connector

pi ns. Eat#$ idevewmtedpr Gees orc@B32ng elveceém @I0CH lay emapbdlcf andmputagr, ammabl e

read onlyuarpqgr%mp&EExPRGMm2é9gurreeﬂp%amr& S&NSBE idferudidnany other |2C
devi ce 244 connecEed to VC b us g48 I s.software addressagl e b)é a, uni que

le rocesses rred embdd .
addr ess. “Fhe " devPces” EAR Oper a e as PET fHer tTanemitery oF receivers. Al

| 2C bus P¥GnPEPTAFEENHSYEEES 2H%1\Fé‘PéW50ﬁ“cﬁpr"rsnPE‘f'hFéE‘é‘l%l chrhgl Feviist he
dzvi ces 24 ieoarhindtadczidnaleettiplwpishre@cirioy helywwe wiwesl:2& deusal248ta A

sinmple 1Bt gEpS| %M@ J%E@ialoeﬁévkplﬁa@ abémat Al tdhohéiBSrid BBSELAo I device
whi ch |n|t| %estﬁlz%o ta tran ngfr? lLock si gnal, Sy t.o ermt t he

transfer® ke a&’& res e t PSS of S ansbfué' Si*¢T¢¥si dered a
sl ave. 1[?1% Y?’G“@uén‘i‘ §GHGWF‘F?3@§9%@58§“ rfé‘éhlcﬁgn%Pé Ripgn dreb deviee
capabl e Ofrocessir @bt rgethwnbes l1gasrdsebonecir@grimrable ddaweanay, mdmbey

ps ef erre%EPﬂBﬁP@4@”@en{p§r%@E%e@Qof 43, saaagla@y %%ﬁézerrd“ag@;c Typjcal 11C

| ocal bus | ;mn£%t£0n34w | | % ort %ressabgr four | éganm on_slots
or add-i " E6hRector s. PPr 6¢es ot nedsry “fdffueér tinect™d to

PCl | ocafe'BG&s X756 “PHiAGAgHF PEF By F’éPd’é“‘?U&erSPG TBF$Y§ES 208141 SO vEly i ncl ude
an i nt egratredibyredeyicesomveohh en-amid ¢achEapembiyh fadlopr cbes®etc)20
Addi t i on@dmmu OERCHE % 1¥ QuilPEl ede@Cadneb Ui 22Qfe NBY Yag dwde A hyimpuigh direct

fgmonen&aseegf& LANPaGkE Qp LHALoyah addiifeboagds. . Lh ithe ASPLetaden

exanpl e, .l oca
P nlgiates a data transfer and the clock signals to permit the transfer,

and any device addressed at the time of transfer is considered a slave.
The I*C bus is a multimaster bus, meaning more than one device capable of
controlling the bus can be connected to it. However, the preferred

20 embodiment is operated in a single-master mode. Typical I?C local bus
implementations will support three or four I2C expansion slots or add-in

connectors.

Processor 202 and main memory 204 are connected to PCI local bus 206

25 through PCI bridge 208. PCI bridge 208 also may include an integrated
memory controller and cache memory for processor 202. Additional
connections to PCI local bus 206 may be made through direct component
interconnection or through add-in boards. 1In the depicted example, local
area network (LAN) adapter 210, small computer system interface SCSI host

30 bus adapter 212, and expansion bus interface 214 are connected to local
bus 206 by direct cbmponent connection. 1In contrast, audic adapter 216,
graphics adapter 218, and audio/video adapter 219 are connected to local
bus 206 by add-in boards inserted into expansion slots. Expansion bus

interface 214 provides a connection for a keyboard and mouse adapter 220,

35 modem 222, and additional memory 224. SCSI host bus adapter 212 provides
a connection for hard disk drive 226, tape drive 228, and CD~ROM drive
230.
An operating system runs on processor 202 and is used to coordinate
40 and provide control of various components within data processing system

200 in Figure 2. The operating system may be a commercially available
operating system such as Windows® 2000, which is available from Microsoft®



area network (LAN) adapter 210, small conmputer systeminterface SCSI host
‘bus adapter 212, and expansion bus interface 214 are connected t o~4ok¥ 2005
bus 206 bxggi({zﬁ)gsl qonponent connection. In contrast, audio adapter 216,
graphi cs adapter 918, and audi o/ vi deo adapter 219 are connddtEHBIHINMEL 3]
bus 206 by add-in boards inserted into gxpansion slots. Expansion bus

I nterface 214 provides a connection for a keyboard and nouse adapter 220,
nodem 222, and additional nenory 224. SCSI host bus adapter 212 provides a
connection for hard disk drive 226, tape drive 228, and CD-ROM.drive 230.
An oper atragosardtenifiodsvornpMicesodt 202ragidtesedlseaidmrenor dinateosand

provi de copbsitioh MALhOUSEQTRONMAL %%EMt@xega&ﬁme%ss'P&g gysdem 200 in
Fi gure Zbrgg L APeLat i.ng. sgyst%mnew\;a%chbe g_CQmer ci al I,g avai l a ,Pe operating
system such as Wh Ws'?rr) 2000, Whi'ch® i'8Vav AP abi *Pr SRINPEIGB oYY Fhe 4
NOV 2005 PSYFOLE0S3U8D PETPEBUIEDFA8s Gosthp)opsraing y@0e85rdd Lorpor ati on
(W ndows paogirdvisc oSl i @tdoniegksteing dnr adanpréseseindgtosmPbbo. CoppeL-ati on

in the Unkted Shata% 80HhAruRkbefsceRbNthl S )nse Ak ORI LEL, (AL eé:etreagin .
progrann1n9t§ysg gniyc I N conjunctlon mntﬁ ? e oﬁ%ratlng

s erﬁ-%g'gn%\éﬁ" rrgag I‘le’ll i i
system and provi des calls to the opetarPAGYE St e APf rmt IRFdO"HWBgr ans or
appl i cat PEPSrERetif LAY BASECTAIScessichy shshern ROOI digadaive i226a and
t r adenmar kapfbeSlinadddc Loy s emendmC 204 1Est rdketuoig: bprpdobesRpes@ i ng system
tihe obj ect-oriented programm ng system and applications or prograns are

I n Vi r i rive 22 n be | oaded
o mai n TETEra oGT YRR FH oA oo ol o HELbAPTR SH de Lot o e
skill in*RHE'SHFE WMRY ‘G@Fpr SRACRE %t Fatthe hiwphameitatton i nOflieguirstenghy vary
dependi ngawivarheor wekarhembhtdesicest fieh antteaHBIROM (or equivalent
nonvolatile memory) or optical disk drives and the like, may be used in
15 addition to or in place of the hardware depicted in Figure 2. Also, the
processes of the preferred embodiment may be applied to a multiprocessor
data processing system,

For example, data processing system 200, if optionally configured as
20 a network computer, may not include SCSI host bus adapter 212, hard disk
drive 226, tape drive 228, and CD-ROM 230, as noted by dotted line 232 in
Figure 2 denoting optional inclusion. In that case, the computer, to be
properly called a client computer, preferably includes some type of
network communication interface, such as LAN adapter 210, modem 222, or
25 the like. As another example, data processing system 200 may be a
' stand-alone system configured to be bootable without relying on some type
of network communication interface, whether or not data processing system
200 comprises some type of network communication interface. As a further
example, data processing system 200 may be a personal digital assistant
30 {PDA), which is configured with ROM and/or flash ROM to provide
non-volatile memory for storing operating system files and/br
user-generated data. |

The depicted example in Figure 2 and above-described examples are
35 not meant to imply architectural limitations. For example, data processing
system 200 also may be a notebook computer or hand held computer in

addition to taking the form of a PDA. Data processing system 200 also may
be a kiosk or a Web appliance.

40 The processes of the preferred embodiment are pexrformed by processor
202 using computer implemented instructions, which may be located in a



‘hardwar e or peripheral devices, such as flash ROM (or equival ent

~honvol atile nenory) or optical disk drives and the |ike, may be usécNOinZO%
addi ti on twO®r/06348pl ace of the hardware depicted in Fi gurePRT/GBrmp489he
processes of the preferred enbodi nrent nay be applied to a nultiprocessor
data processing system For exanple, data processing system 200, if
optionally configured as a network conputer, nmay not include SCSI host bus
adapter 212, hard disk drive 226, tape drive 228, and CD ROM 230, as noted
by dotted Ilne 232 in Figure 2 denoting optional inclusion. In that case,

t he conpuf™EMeTY Gupl aspr tierr3mpda) madn a{“eE‘PFSér?to“cd}?ﬁa‘ESél”‘lproéf & gBey°F ncl udes
sone typemote metipledelcdamives caéi0.i nterface, such as LAN adapter 210,
nodem 222, or the |ike. As another exanple, data processing system 200 may
be a stand al Q9 Qé erar\lnconflgcured (grboef Qoot abl e th ut { @ge on some
type of network® CORMUNTPEaTIBRT At BIPEEE ’tcﬁgr“ 'fﬁﬁ“ﬁ% B % 2§8P%hg
sy§tem 2081EcfpPEsedrebne HPYRYeT of2 RERBAGF KFsSBhtfLNPeRIOROPS Sherdevdess As a
further exanplceiogkatkadpuitessbag ssystlenclRB® omydabe) aoper sasatcdby wali

assi st ant noéP@%)rachcmsssmau&w% Wi t B@M&u@é % b ash ROV 0, provi de
non- vol at| | e. menor y. for %‘OI’I n er}@tl nglazyp ebrPe es an
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i nstructions, WhICh may be located in a WD 02/063480 7 - 4 NOV 2005
PCT/ GB02/ 00489 The nIF ysesddichnsasyitfchine davireemomiiibns ppor’y RG34 andremepynd@24, or
i Asone or oML operddphedal fRvhiease 226028(bsek Aasbbisps1 6 an-canneet s & nunber

of devi ceg, ikt aneousln bo. LG t\B}? HALE tﬁam E cqu&%s Ny {}ose?l 18 He 2

pr obl em resul ts when one q devi ces unctions an si gnal

(C| OCk or 8&3[%5 F%\Wstw fEO"CthISsWWPcm w111 be connected to the bus and can

see the bus traffic). When the switch is “off”, the downstream devices
are disconnected from the bus. The device can be commanded to turn its

20 switches on or off, and the switches can also be turned off independent of
the I’C bus by the switch reset signal. An eight-pin package, for example,
permits one address bit to be programmed. This allows switch devices to
deal with a bus that has a forked path. A larger pin package can have
more address options.
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Referring now to Figure 3, a schematic diagram illustrating a I*C

self bus switching device is depicted in accordance with a preferred
embodiment of the present invention. I?C bus 390 may be implemented as,
for example, I’C bus 248 in Figure 2. The bus driver 300 can communicate

30 with the four main devices 311-314, plus switches 301-304. If a fault
occurs on the I?C bus, the system will assert a signal to reset all of the
switches 301-304. The bus master will send a bus command on a predefined
address to indicate that switch 301 should turn on. Since only switch 301
can see this command (switch 302 is disconnected), switch 301 operates but

35 switch 302 does not, since the off condition of switch 301 prevented
switch 302 from seeing the command. This switch-on command connects the
device 311 and switch 302 to the bus. If a fault now exists, it is
located in device 311, switch 302, or on the bus connectors 321-324 just
switched on.

40

If no fault exists, the bus master can once again send a command to

the predefined address. Both switches 301 and 302 will see this command,



not operate in this situation, and it is difficult to determ ne V\:hif
device is causing the problem A similar problemoccurs when one of4NA¥ 2005
2C bus condyebmBmobecones shorted to a | ow i npedance sourcg

ground. The solution to these problens is to break the bus |nFo sec?’%ons
in order to determ ne which section contdins the fault. This can be
acconplished with the 12C self bus switching device. The |12C self bus

swi tching device nonitors the 12C bus and responds 15 to its own. address.
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Referring now to Fi gure 3, a schemati c diagramillustrating a 12C self bus
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t he command. This swi tch-on command connects t he device 311 and switch 302

to the bus. Ifyadfa | o devi_c 11, switch
302, or on hewbljxs gfgé:iegg%o% §$ %‘1%\'1).]; , a %9885 %q?%c?m o%/ aEO f no faul t

exi sts, the dﬁﬁ%‘:%ﬁg? uéaﬁw’t?ﬁﬁé“"&{jb? rfss "rﬁicée%&?nﬁ?ﬁfrflﬁncet hétredef i ned
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20 switch module 400 may be implemented as, for example, any of switches
301-304 in Figure 3. 1In the depicted example, switch module 400 is an
eight pin 404-418 package that includes control unit 402 and switches
420-422. For clarity, not all connections, such as power connections,
within switch module 400 are shown.

25

Pin 404 is a voltage input pin connected, in one embodiment., to a 5
volt power source. Pin 412 is connected to ground. Control unit 402 will
respond to a predefined address, one bit of which is determined by pin 418
being pulled high or low. Thus, the bus driver may direct certain data or

30 instructions to a particular switch module.

Pin 416 receives clock signals from a bus driver and passes these
signals to control unit 402 as well as to clock signal switch 422. Clock
signal switch 422 can be closed or opened by control unit 402 as directed

35 by a bus driver. If clock signal switch 422 is open, any clock signals
received via pin 416 are prevented from being sent to downstream switch
modules or devices. If clock signal switch 422 is closed, then any clock
signal received via pin 416 is still received by control unit 402 but in
addition, the signal is passed downstream to other switch modules and/or

40 devices via pin 414. Clock signal switch 422 may also receive signals
from pin 414 which may be passed to control unit 402 as well as upstream
to other switch modules, devices, and/or the bus driver via pin 416 if
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its-switch status since it is already on. Switch 302 will respondf h
command, &pd owos3ssd hen connect device 312 to the bus. If achatdobfmeurs,
it is located in device 312 or on the bus connectors 325 and 326. This
process is continued with the swtches 303 5 and 304 and devi ces 313 and
314. In this exanple, switches 301 and 303 are connected in parallel, but
switch 303 has an address bit pulled down, which makes its predefined
address different fromthat of switch 301. Although the sw tches have been
descri be81Pry Slanals seitchet2% dfaftased and e prewntehdappdreangdrasaed the |12C
bus itselpstiche sivciedesigoull dwitdo04dre isidpenr porated into one of the

‘devi ces connected to the |12C bus. Furthernore, the switch could be
incorporated into an existing switch on an |2C device with separate
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and passes these  §ignal £% 52 an VAT A Tm 4818 6% si gnal
switch 422. Cdock signal switch 422 can be cl osed or opened by control

uni t- 402 as dPregtheded®Be iooaabess ideiudes .a pin cloecknishgrmaleisad telradh2?2 i S

open, anyeddtOekarfiignglod the bus driver and passes these signals to control unit

20 402. 1If a switch reset signal is received by control unit 402, both
switches 420-422 are opened. By doing this, the bus driver can reset all
switch modules at once in response to a malfunctioning device or switch
module that has caused the I?C bus cease functioning properly and then
determine which of the devices has caused the problem by selectively

28 turning on switch modules until the malfunctioning device or switch is
found.

The bi-directional bus switch module depicted herein is given merely
by way of example and is not intended as an architectural limitation to
30 the present invention. Other embodiments of a bus switch may, for
example, include different numbers of pins and include other components
not shown.



recejived via pin 416 are prevented from being sent to downstream sw tch
nodul-es or devices. If clock signal switch 422 is closed, then any‘élNOWi[][)!}
signal received via pin 416 is still received by control unit 402 but in
addition, the signal is passed downstreamto other switch nodul es and/or 40
devices via pin 414. O ock signal sw t chlOs22 may al so receive signals from
pin 414 which may be passed to control unit 402 as well as upstream to

ot her switch nodul es, devices, and/or the bus driver via pin 416 if - 4 NOV
2005 WOMhat 86kdaBa iPCT/ GB02/ 00489 9 5 10 15 20 25 30 clock signal swtch
422 is closed and are prevented from bei ng passed upstreamif clock signal
swtch 422 is open. Pin 408 receives data signals froma bus driver and

passes these Adtén ficliiigsa 6 SROELR nfodfleCMPrRinguni t 402 and data si gnal
switch 420. if control unit 402 has been instructed by the bus driver to

cl ose data <4 pjnelitysediswdteh 1oty coupled taisaidibusi interspersedclostiveendongs af miidplagditiaefe
still re gci' y,ed by control unit 402 but in addition, the signals are passed
downst ream t& ot her switch nodul es and/or devi ces by data signal switch

420 via pin 4léntrbf urdointloadd irhdh sHIDRAS pheghy bhsiitdhes,aghdR¥niAlQMRNSvinghh Ver
to open data signal switch 420, then data signals received via pin 408 are

pr event e@PYiBhicERVRg Inshuctions founabyselifeBy data signal switch 420.

Simlarly, anyydali o ReRkscdifluslip gpudownstream by data signal switch
420 via pin 410 are passed or pr evenlyed rom bei ng passed upstreamto

ot her swi t ch eaollohesf sadeplirekity, of derd¢aibetrigesepuated sdrially odegdibds frgmanhathef dagy

data signal .switch 420.has been. cl psed..or .opened .by control unit 402.

Swi t ch n@}irﬁl}@ %lé%wecl Sslgﬂ’izwgloﬁla%%fSﬁl(&%wahg'é)f\ﬁ/ﬁftﬁ upt c%‘?“ﬁes switch reset

si gnal s fromth&ieordnss ugit bk ardelofd Sieqsula e s&/itees i rdsPork® B inSkudeiBhd rec4Pedt
If a swich reset signal is received by control unit 402, both swtches

420- 422 5o e Rusdgvelsy qoing this, the bus driver can reset all

2. The system as recited in claim 1, further comprising;
“each one of said plurality of switches having a first and a second data connection which
connect each one of the plurality of switches to a different segment of said bus;
wherein each one of the plurality of switches is a bi-directional switch capable of passing
signals received at the second data connection to the first data connection and of passing signals
received at the first data connection to the second data connection only when each one of the

plurality of switches is closed.

3. The system as recited in claim 1, wherein the plurality of switches further comprises:

a first one of said plurality of switches located on said bus serially between a bus driver and
a first one of said plurality of devices;

said first one of said plurality of switches having a first and a second data connection which
connects said first one of said plurality of switches to a first segment of said bus;

a second one of said plurality of switches located on said bus serially between said first one
of said plurality of devices and a second one of said plurality of devices;

said second one of said plurality of switches having a third and a fourth data connection
which connects said second one of said plurality of switches to a second segment of said bus;

said first and second ones of said plurality of devices being electrically isolated from said

bus when said first one of said plurality of switches is opened, and said first and second ones of said

[RALIBUJ52838.doc




Switch nodul es at once in response to a mal functioning device or sw_t hO
nodul-e that has caused the |2C bus cease functioning properly and thérN V 2005
determ ne which of the devices has caused the problem by selectively
turning on switch nodules until the malfunctioning device or switch is
found. The bi-directional bus switch nmoddie depicted herein is given nerely
by way of exanple and is not intended as an architectural |limtation to
the present invention. O her enbodinments of a bus switch may, for exanple,
i ncI ude mmmﬁwﬁdevimrﬁsmgglwtriqallynsomkdl tb naitl bdewbehseid fishmoneudtssid saatnd i eaidh.
is.claimed is: 1. A systemincluding a bus switch

m)dul e, pr?,[lbrﬁﬁ'iyl S?{éwheéaiﬂ%?sﬁ ity of switch units coupled to said bus

i nt er sper sed shiRtwaeme ONSSd Pluratity 8k d?:lx iééﬂl)élﬁg' el®tricAMG\CbEREd toPsafPhllsTaBl stb3hd
included in each one of said plurality of switchesS, said control unit

havi ng ame of padipluradity pledexiops hejng elsetricallyiisiated from saidtws when vad firet ope of id ty

bei ng. sapar PR SRIRER it skl Binq FRLGTPAE AP B ey Rbile i °°°

devi ces uti | iszidrgnwoslesit@perdng ﬁhcpdlwirfg Sa’icyﬁl@f arRiWeddikl ondd diSsaidditratilieo ARt
unit opens and cl pses the plural 1 switches in response to i nstructl ons
r ecei ved® "SPOHE IR ESEIRLion: TO\Fé?Ctm? ly ‘?‘P\‘g’l“s?fs‘?‘éﬁ‘Fé@dP@Ei‘lt%Bf feviges Aiom seid busr t her
conprising: each one of said plurality of switches having a first and a
second data connection which connect each one of the plurality of swtches
to a di f4 er erthesesierens re@ftedslawbbnbdsthhexr@plmO%Qihardnéuraﬁtytdﬂewpblwsaﬁ 4 tlyclof

tch bi - di t I d at
The. soconifrgeaid 50 Bl i oo FERRR P uRRBR T On and of pacsing

signals recei ved at the first data connection to the second data

connect i on ogj y when each one of the plurality of switches is closed. 3.
The system ad NF S¥IFR @S Fehited wickain 1, wherew %Clﬂﬁ@iﬂsélﬂﬂlqrﬁvyw swikphies easdatar t her

conpri s%gltcﬁfgrlpra§sqng?l}§d ég%na%adrﬁly Qhwgﬁg{im @S W igbgs | ocated on said bus

serially between a Iver an Irst one of said plurality of
devices; said first one of sald plurality of switches having a first and a

second ta co ne said first.one of said plurality of
oW L C hegaa to g‘ﬂ? @fs?n{nlx ggre\rér\gén alrgai \gﬁ%rem At one of a first pefuraflty ot said pllurallty o%
switches is a clock sw1tch for passing clock signals only when the clock switch is closed and each
one of a second plurality of said plurality of switches is a data switch for passing data signals only

when the data switch is closed.

7. The system as recited in claim 1, wherein each one of said plurality of devices is an inter-

integrated (12C) device, and the bus is an inter integrated circuit bus

8. The system as recited in claim 1, wherein the control unit includes a reset input and a reset
module which, in response to receiving a reset signal from the bus driver, opens said plurality of

switches.

9. A bus for use in connecting electronic components, comprising:
a bus driver coupled to a bus;
a plurality of devices coupled serially to said bus;
a plurality of bus switch modules coupled to said bus interspersed between ones of said

plurality of devices;
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.a second one of said plurality of switches |ocated on said bus seri aI_I4y 0
between said first one of said plurality of devices and a second one oy V2005
said plurality of devices; said second one of said plurality of sw tches
having a third and a fourth data connection which connects said second one
of said plurality of switches to a secdﬂa‘segrrent of said bus; said first
and second ones of said plurality of devices being electrically isolated
fromsaid bus when said first one of said plurality of switches is opened,
and sai d fir stackout &feseidrpdurality ©f déviemibding RepakdtBLEHiaBE 8n doid bus ZomiGthe206said1 1

plurality of. devices being electrically caupled to said bus when said first
one and %lzlilia!:}tysogéfgﬁlaeso‘?l ‘55@6’“%‘1’5&%H?'ffﬁ‘/téff"%ﬁﬁ T%’f‘fi‘én‘ﬁﬁ' °Scl osed; said first
one of said plau af tht yluedlitplemhsewitbiemddules Mefullingal | y coupled to said bus and
second one of said plurality of devices being electrically isolated from

sai d bus whert @aiigl ynitwith ghiapwfosrgreiving ingtraetiony figm said bustdelyer; en¢| osed and
sai d second ;i i r,al J f.swiitches js,opened: an i d.contyrol
unit openi ngodgﬁ‘ &&I‘,ﬁo@l aﬁ%r@i!sdégg SIF %arﬁgt% agnc\é%}é%ggrﬁghghggn%ﬁcgglﬁisgﬂﬁﬁ&’raaﬁ‘isi and g
SW t chessecomd segmprttros €aidl bud; Rdiefeitct i ons to el ectrically couple or isolate
said plurality of d?vi,ces fromsaid bus. 4. The stys,tem as recited in claim
1, wherein eé\éﬁc%ﬁ@ it %Pﬂa'ﬁ%%&ﬁ theypwiieh dfesnomassiojiastrichprsareeiveg) frommthe dus
passi ng &tweekngi gnals only when the clock switch is closed. 5. The system
as recited in claiml, wherein each one of said plurality of switches is a
data swit ch sigmelspeessicddn datiastshigrantecion yrewhsad thbe dabad dutk teimetorodmped.

6. The S\M?JHQH% %itghqgi:ltoﬁe% inclaiml, wherein each one of a first plurality
of said plurality o switches is a clock switch for passing clock signals

only when the clock switch is closed and each one of a second plurality of
said plurali f swtches js a data switch for passing data signals only
when t he!%at uf grepiteddp gagn O, whergindhesspaichyis abi-diegstioral swicle pamabhe of passing
wher ei n R f [ N ' j ' = rat ed (12C)
dovi o, Gl rOR 8 ut ARIsCeoRl U3 cbhkoln GE R0l Fetghthgh o BASHE LR
recit ed eeeivadait thefirstda@rceimectipretoctbesacond data torinactiondedy wherethe switetpistclaaad a
reset nodule which, in response to receiving a reset signal fromthe bus
driver, opens said plurality of switches. 9. A bus for use in connecting
el ectronlile cdipdneat scitedomplairs Onghereia thusvithiiyefirse ouipdtesditie dgkiiSare Hrst
pluralit o{ @?%i ces c.o.ug'l ed serially to said bus; a plurality of bus

swi t ch r%%ﬁse SUPIPESYE sai d bus interspersed between ones of said

plurality of adesn@esitch With kikd £4G3BuMPSata connection which connect the switch to a third
and a fourth segment of the bus; wherein
the control unit opens and closes the second switch in response to instructions received from
the bus driver; and

second signals received in the third data connection are passed to the fourth data connection

only when the switch is closed.

12. The bus as recited in claim 11, wherein the second switch is a bi-directional switch capable
of passing signals received at the fourth data connection to the third data connection and of passing

signals received at the third data connection to the fourth data connection only when the second

switch is closed.

13. " The bus as recited in claim 11, wherein the first switch is a clock switch for passing clock
signals only when the clock switch is closed and the second switch is a data switch for passing data

signals only when the data switch is closed.
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.4 NOV 2005 -12 each one of said plurality of devices being separated
serially on said bus fromothers of said plurality of devices util I'ﬁiNﬁ)@ZDUS
ones of said plurality of bus switch nodul es; each of the plurality of bus
swi tch nmodul es including: a control unit_wth an input for receiving
instructions fromsaid bus driver; and"d3switch with a first and a second
data connection which connect the switch to a first and a second segnent
of said bus; wherein the control unit opens and closes the switch in
response to instructions received fromthe bus driver; and signals

received jn the first t.a connection are passed to th econd data .
connect ?léh onl'y bu\?\,ﬁserﬁcg ems?&/i"f’ hWpeegt %%‘H&%fﬁ? CL?ﬁlés‘Bﬁ‘g‘ ;E%p?sé@igtcg’ﬁﬁis}gnélﬁai m
9, wher ainly when geiclock swiclhaisRiosél r ecti onal switch capabl e of passing

signals received at the second data connection to the first data connection
and of passing signals received at the first data connection to the second
data co cti - i " : . ci.ted in
Clai m o aher B FereBn A Spbheitin e SR b o BT ror R STV,

si gnal s,onlywhérethe datapwitsh isglosed.second switch with a third and a fourth data
connection which connect the switch to a third and a fourth segnment of the
bus; wherein the control unit opens and closes the second switch in
responsejd 0 iThetbublgd O if @fafth YeRhdrki@hct Qe JTyis: hlakff dfd?{?l‘éessiﬁﬁgﬂﬂers' gnal s
received in the third data connection are passed to the fourt ata

connect iiB§eragd| R Girderice. wad gibwe s angntet insagehtedicircuitbes.bus as recited in claim
11, wherein the second switch is a bi-directional swtch capable of

passi ng signals received at the fourth data connection to the third data
connect ildn arithedirs passitaign chirg@awbereiacled aomctobiinit iAelulidy o sl afpat SNREdi on to
t he fourthL{liat a ﬁonnecti on only. when the ??con@l switch is closed. 13. The
bus as rBEX{WRHNich 1B regparst {0 regpikingiadesehuienyl fiom hgPucerives opens btk swifghesh f or
passing clock signals only when the clock switch is closed and the second
switch is a data switch for passing data signals only when the data sw tch
i s closdd: [R dap pUrssBEsYHen, @MMOSNR005 - 13 14. The bus as recited in

claim9, whergj fitg%ﬁ i (ﬁg i knswi t.ch. for passing clock signals
only when thea%c‘?}gc svm%é Peg%g'%)ggde%%a“yygabus’
said bus communicably coupling the plurality of components wherein the bus comprises:

a bus driver;

a plurality of bus switch modules coupled to said bus interspersed between ones of said
plurality of components, each one of said plurality of components being separated serially on said
bus from others of said plurality of componénts utilizing one of said plurality of bus switch
modules;

said plurality of bus switch modules each connected by a plurality of bus lanes with at least
and of the plurality bus switch modules connected to the bus driver;

wherein each of the plurality of bus switch modules comprises:

a control unit with an input for receiving instructions from a bus driver; and

a switch with a first and a second data connection which connect the switch to a first and a
second segment of a bus; wherein

the control unit opens and closes the switch in response to instruction received from the bus

driver; and

signals received in the first data connection are passed to the second data connection only

when the switch is closed.
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.15. The bus as recited in claim9, wherein the switch is a data sw teh Npgrp
passi-ng data signals only when the data switch is closed. 16. The bus as
fecited in claim9, wherein each one of the plurality of devices is an
inter- integrated (12C) device, and the bus is an inter integrated circuit
bus. 17. The bus as recited in claim9; 1 rein the control unit includes a
reset input and a reset nodule which, in response to receiving a reset
signal fromthe bus driver, opens both switches. 18. A data processing

syst em Sonpritsida:precepding syisietyasaécited impdaient & whereid td ssdch &l d bi-diecidonalis;

said bus co ni cahl y coupl i the pluyrality of conmponent erein the, bus
oo i o cuiTeR SR ehesti ep i edelen By the Bedond d8ucE BIo IR (Be G deth Bergtiann o

bus i nt Qinﬁ@??%ﬂl}g@%\ﬂ@%be%@ﬁt Mt fistbsta crdb R tBYh@Jec&Rf@a%‘c%ﬁh@ct'o‘ﬁ%ﬁ whe of
said plurality of conmponents being separated serially on sal bus Trom

ot hers ohe switeh ipelgsed. i ty of conponents utilizing one of said plurality of
bus switch nodules; said plurality of bus switch nodul es each connected by
a plurality of bus lanes with at |least and of the plurality bus swtch

nmodul es 2tonnekteeltatpodebsingdeistedty ds\tedited Whelsiai 18, edefeidfhetsh@cipislr fdst dwitcBfandus
switch dul es conprises: a control unit with an input for receiving
i nst r uct'NOHEA's Pntlsstsiggalg kst compEsing'swi tch with a first and a second data

connect i on wWhi £EorfIQRAEE tith R8hisdhrdolRh aatfi icéérectt?ﬂfeiwﬁich %@ﬁfé@ﬂhé STEND a‘%@ '(r)cF‘

bus; wherein the control unit opens and closes SW t I'n response
i nst r uctandnm fpertesogmgnt afdlm busewhersin dri ver; and signals received in the

theswiton i SrCrgusbi PP TRRTEs s GonT SV Ao 5005 0 17 ryeonrgltad o

pr ocessithgbwyditvemaasd recited in claim18, wherein the switch is a

bi-directional swtch capable of passing signals received at the second
dat a connect iS§PnAS Nl receved the thidglaraesronnestion arspasted pathsifeigthsdagmeangection

recei vedyndf whitethk kwitdh dat@egconnection to the second data connection only
when the switch is closed. 20. The data processing systemas recited in

claim18, wherein the switch is a first swwtch and the signals are first
signal s,,,fur r,.gonprising: a secon?.s '.tc%Wth.a third and a fourth data
connect i -on V\hﬂgﬁa{éc?ﬁncéaﬁ 8 HRCRV e Bl‘gglfnn b d'Persifhihs Segn oWebi At of t he
bus; whediettional switch capable of passing signals received at the fourth data connection to the third data
connection and of passing signals received at the third data connection to the fourth data connection

only when the second switch is closed.
22.  The data processing system as recited in claim 20, wherein the first switch is a clock switch
for passing clock signals only when the clock switch is closed and the second switch is a data switch

for passing data signals only when the data switch is closed.

23.  The data processing system as recited in claim 18, wherein the switch is a clock switch for

passing clock signals only when the clock switch is closed.

24.  The data processing system as recited in claim 18, wherein the switch is a data switch for

passing data signals only when the data switch is closed.

25. The data processing system as recited in claim 18, wherein each one of said plurality of

components is an inter integrated (I2C) device, and the bus is an inter integrated circuit bus.
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‘the control unit opens and cl oses the second switch in response to
instructions received from the bus driver; and second signals recej4v WME
the third data connection are passed to the fourth data connection

when the switch is closed. 21. The data %roce33| ng system as reC|ted in
claim 20, wherein the second switch is -d%T - directional switch capabl e of
passi ng signals received at the fourth data connection to the third data
connection and of passing signals received at the third data connection to
the four3th dakhe detrprecsssiomsystni 3s redited i blains é&,omi:reimitheodmn'trsl wlitiaelddes22eseThe
dat a processi System as cited in cl wherein the first swtch is
a cl ock 'St agﬁgr?%fmﬁg\ggl Rbc‘ﬁ 'Inc{EﬁPogﬁegtﬂéffC?VHPﬁ %ﬂ%éﬁ“ﬁ‘hféme thchus dijvete APGnS

cl osed ammh thiechggecond switch is a data switch for passing data signals
only when the data switch is closed. 23. The data processing system as
recited in claim18, wherein the switch is a clock swtch for passing
clock signals only when the clock switch is closed. 24. The data processing
systemas recited in claim18, wherein the switch is a data switch for
passi ng data signals only when the data switch is closed. 25. The data
processing systemas recited in claim18, wherein each one of said
plurality of conponents is an inter integrated (12C) device, and the bus
is an inter integrated circuit bus. [R\L1BU152838.doc - 4 NOV 2005 -15 26.
The data processing systemas recited in claim 18, wherein the control unit
includes a reset input and a reset nodule which, in response to receiving
a reset signal fromthe bus driver, opens both sw tches.
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