WO 2007/ 101170 PCT/ US2007/ 062830 1 AUXI LI ARY WRI TES

OVER ADDRESS CHANNEL RELATED APPLI CATI ONS [ 0001] The
wonrewani17dppl i cation for Patent clainms prioritypCcrmws2007/062830

Provi sional Application No. 60/776,517 entitled

"Auxiliary Wites Over Address Channel" filed February

24, 2006, and assigned to the assignee hereof and

her eby expressly incorporated by reference herein.

BACKGROUND Field [0002] The present disclosure

rel ates generally to processing systens, and nore

specA UeALIARY LR DRI or i ng
auxi | i ary wi tes over ess C annwg'ib

Background [0003] At the heart of nobst nodem
processing systens is an interconnect referred to as
a bus. The bus nov ( (.0 et ween vari ous
processing entiti elgﬁpﬁ" %W IQB@ay, nost bus
architectures are fairly standardi zed. These

[0001]st aftampekszridApplscatiah Ehy Re&ﬁitlﬂlﬁﬁmtp)%h@}a{d BroR@¥éhal Application

No. Gdéﬂ%eﬁg’] tntie[doa‘ndg %F%g{r\gftr{te/sp Vtarf gsg@%g{igdd[}gci%pgmary 24,

2006, ahdl eaysfo@bdtol thep hOAGESE | MBSy ShE Ferdh 3‘ RxPREs1O rmc&fﬁ%ﬁa’ced by
eral purpose processors supported by nendry n

]Bﬁ”ﬂ%ﬁg?gnéystens the menory provides a storage nmedi um
that holds the prograns and data needed by the
processors to performtheir functions. A processor
may read or wite t BAGKGRAYNDby placing an address
on the address channel and sending the appropriate

Field read/ wite control signal. Depending on the state of
the read/wite control, the processor either wites to

[0002] t he Thegmeveyt AiielostifteraMitbd Sekdraly @b pi‘écersﬁ*ﬁgssy%{eﬁm h& more

over the read channel. In these typés of
SPeClﬁ%ﬁf&D Eé@r SRS 9 terRniques %PPrfaemﬁﬂrw&ameWQes @ver ghe address
channetlesi bad)l € to reduce the wite |latency and increase
the wite bandw dth. WO 2007/101170 PCT/ US2007/ 062830
Back RY [0005] One aspect of a processing systemis
acker osed. The processing system includes a receivVving
deV| bus.having first, second and third channels,
[0003] and g%}, S %ﬁrhaf most m%dem processing Systems is an interconnect referred

to as a bus. The bus moves information between various processing entities in the

system. Today, most bus architectures are fairly standardized. These standardized bus
architectures typically have independent and separate read, write and address channels.

[0004] This type of bus architecture is often found in processing systems with one or
more general purpose processors supported by memory. In these systems, the memory
provides a storage medium that holds the programs and data needed by the processors to
perform their functions. A processor may read or write to the memory by placing an
address on the address channel and sending the appropriate read/write control signal.
Depending on the state of the read/write control, the processor either writes to the
memory over the write channel or reads from the memory over the read channel. In
these types of processing systems, as well as many others, it is desirable to reduce the

write latency and increase the write bandwidth.



devi ce configured to address the receiving device on
the first channel, and read a payload fromthe
woeoewivirlg devi ce on the second channel, the seqdiusgn07/062830
device being further configured to sel ect between the
first and third channels to wite a payload to the
recei ving device. [0006] Another aspect of a
processi ng systemis disclosed. The processi ng system
i ncludes a receiving devi@, a bus having first,
second and third channels, neans for addressing the
recei ving device on tgg¥MMARYhannel, neans for
readi ng a payload from the receiving device on the
[0005]secanet adpacinef a prddes¥B@NSysten iSeliftdsedy RS 3@@&3&&@ system
incl dflrst . and thlrdlfh nnels to wite a pgyloa to the )
udpSE ECHVHE U 8 DUp bavnp as sreped endfhird ehaokels. std a sending

deviceCeutifighteiatd REdMRES WRE ReRiVEER e Pide ARV kife _fﬁ‘ﬁdclfbﬂgel, Qiﬁd read a
go e receiving devices over a bus is disclosed. The
payloag, fromfhie raeciving dgvicesar gkl segeard qhnnel, dheaneraling dnige being

furthe@nfgHrcdns sHE8DHAIELLHS G RdHEEE bl?dnrﬁglsqﬁ &8 agﬂ tdA8 to the
| oad |¥|ng

. first. channel, reading a payloa romthe rec
receiviggyieigcon the second channel, and selecting between
the first and third channels to wite a payload to the
[0006], o c &npthey aprast O€ 2 rooesNe Arstempe dischfscd. Hiks prastseingraystem

includ&ley r&Rivisg Aesiel 05 8ds niba bﬁ‘l%% Rsdff 5&? g icﬁe%fn.els means for
I.ncl udes a_ processor, ang a Bus 1nterface con Fgured
addresgigg jthg weeiying devecpen st channal, mesns Hawieadingia payload from

e Ie e O . & jael .0 S efCl % C € Irs
th C}%ﬁ?xt?%q A8 oh it d tﬂgﬁ%ﬁ{ﬁe& LOERYS: EALEY ARE HIRVEH the first

) er configure ess a slave on
and thigh elipmabls te awid¢ epazlopdid badedeidng tibeics| ave on t he
second channel, and sel ect between the first and
[0007]¢ hi Aa asheginélasmethod efidomnpenydatiag betvaene sdndirg devi@068] one
3 ri ng, device.i i scl osed.
or morlBboieihe RPREL o0t £ 5RUR: FRAREL D9SRHL PRt dhSE it ana
third chenggls. flhe methed ftidey atlhesging e essiving degicbws thavikAGhannel,

o JLr d thi.rd channel t he ns for :
readinn ot B0 R RORE B0 oo bE sBORE o drs 8o el rpnesging
betweehghe firkd ped thimigchansélawewaire 4 heylbid Btthe karnehg demans for

receiving a payload fromthe slave on the second
[0008] chaAneispeciod artpansastoingsddviet is rigschstive Ahe thie midsteting device

: d ' els to.send ayl oad to tge sl ave.
1

include? orby i SR8 30 Gplearedf Kol 1 RhaheutF abedoorye a bus

having sfiraly eecten arel thint bhid@siseebys, int@futeaodtis fhreeldodiBured to
c ilgured to interface the nmenor 0 a _bus havin

addresg ?Fisat\]% Osne}':qlct)3 n rsgr?banqe‘ﬁi Hﬁﬁelé’ﬁéln??g'i? d [:rﬂgl thsslpyr ap ftg?: gecond

channeheind gelecrtfeigesrettle fiostraad @hiv@ clanABRBS Merﬁﬁzﬁﬁ%§a@ﬂ&Qh@ slave.
.C, _, a _ - - L--- . ., . .- - - -

[0009] 200&NG1BEd ZpePCHT LIIRQ A4 BERF3evick fsr @RIBARA. DWBe bus mastering

d@wcquﬁtggingmgevice,o t he §eqopdfchannel, and send_ a .
pay\lo S PIOCFHeny means for interfacing the processor to a bus having

first, second and third channels, the means for interfacing the processor to the bus

comprising means for addressing a slave on the first channel, means for receiving a

payload from the slave on the second channel, and means for selecting between the first

and third channels to send a payload to the slave.

[0010] An aspect of a slave device is disclosed. The slave device includes memory,
and a bus interface configured to interface the memory to a bus having first, second and

third channels, the bus interface being configured to receive a memory address and a

ot vanednnad Lominn A e . 1 . . ~



mastering device on the third channel. [0011] Another

aspect of a slave device is disclosed. The sl ave
wdevirgetli7acl udes nenory, and neans for i nterf 2CTNG200M062830

menory to a bus having first, second and third

channel s, the neans for interfacing the nenory to the

bus conprising neans for receiving a nenory address

and a first payload froma bus nmastering device on the

first channel, nmeans for 3receiving a second payload

fromthe bus mastering device on the second channe

from then d’buﬂm&rfn@rdeﬁrﬁﬁcbm thetscaid @Bshde® ddaeschdS: PRISK! tdhe bus
¢ 4 e.on | ird channel . [0012] It is underst ooé’
mas er{ntgﬁa evb(iel‘Pélr ﬁﬂ’b‘{i? tls of the present invention will
bec eadily a arent to those skilled in the art
(00111 CATBHhe® (355 e i St Aericd inddschasedi oFhe slaredevise includes
memoyakhd ufeafirRadhientothe endHus @tﬁtg%sa@fr&] ?ﬁg\e@@ccﬁﬂfjand third
W

e? ribed by way of ~ illustration
channels, e Aagans; H InfRrEsingothe Semgrnbioethsf bt hemprisidg means for

receivifly hirBERBily adRRQ Ghas Hrst AVt B0 QYRS q%aqgegfn% (le%lc% (on the first

capabl e of nodification in various ot
channe Ilne%ist o5 ueceiepa et seagnd ﬂ)@ﬂpﬁ@ érogxp ithet busamdsisnng eiemi‘cet(hethe

secondSHRARAL ohDVEALL P8 sent ﬁﬁ%o 3 to E@eeg WLtegfcig %evwe on the

det ai | ed description a e regar
third chappgktrative in nature and not as restrictive. BRIEF

DESCRI PTI ON OF THE DRAW NGS [ 0013] Aspects of the
[0012] pr eBdpundetiend than other einbp distanst @ﬁ:the byesmﬁynméntmnambll =come

t he acc y
readity Wiparedio B Qined if ol AL AB A0 SRR RIRRE SR geien
Whereneluvagtpaq?nemHOQQnM$ iofi ghann‘fnnampl aze chotvwoardiedéseaibed iby @way of

cessi s C nj cating.ove
IIIUStraQéIQ §§ %ga?él fﬁ%fnz Fat i on Vgﬁtb?ﬁf Ay ciaﬁ‘?bg? nﬁ P%]%r falngm}i‘l‘f&rent
embodmf:n(tah and dids esgcraindetails i dre cmln&lﬁiﬁebﬁ ofdificdies i viHBus other
r stemof FIG 1 with the address channel
reSpeCt% 913 ?‘gﬁljﬁd&g adc‘ B FoR Y ﬁ?%r ngd 088 s‘ég then gregesf Biygation.
Accordjrpig.Ghe fkSvings bsd detalled dgsciptioh are & EdpErdedrRa1Wst-dtfre in

rati on ver a bus in the processing system of
natureﬁ%% %‘bc%ﬂe FIG 4 is asinplified block diagram

|Ilustrat|ng a sending device in conmunication wth

two r eceBRIFF DESCRIPTION QF THES DROgWINGSM [ 0018]
FIG 5 is an illustration showing infornmation flow ng

[0013] on Aspectsdefi tbs preseut ingentidrParehiilngtelted bpfway dampls, and not
by way bF ’l1m1ét1\89, glotgg éé‘c%]m]pégyﬁggry%%g 7v/v}(1)e6rg§130 4
[0014] FIG. 1 is a simplified block diagram illustrating an example of two devices

In a processing system communicating over a bus;

[0015] FIG. 2 is an illustration showing information flowing on the address and
write channels of a bus in the processing system of FIG. 1 with the address channel
providing a generic medium for addresses and payloads;

[0016] FIG. 3 is a timing diagram showing three write operations over a bus in the

processing system of FIG. 1;

[0017] FIG. 4 is a simplified block diagram illustrating a sending device in

communication with two receiving devices in a processing system;

[0018] FIG. 5 is an illustration showing information flowing on the address and

write channeale Af a e in #ha swanmmmnlion avembase ~SIA 4.



[0019] FIG 6 is a sinplified block diagram
illustrating an exanple of two devices in a

weRrorassi7ng syst em conmuni cati ng over a 4- chanpei/usp®;/062830
[0020] FIG 7 is a timng diagramshowing three wite
operations over a bus in the processing system of
FIG 6; [0021] FIG 8 is a sinplified block diagram
illustrating a sending device in comrunication with
three receiving devices ima processing system and
[0022] FIG 9 is an illustration show ng information

[0019]f | O\Wﬂ@g6 a8 atshapliRedibRor dMdra luaéiﬁaftﬁgsancé?éﬁg;% 8f ?vclcf devices
t.e channels of .a pbus in the processing syste

ina Pr‘r‘-‘ieéﬁm% SYSIgiE-FRPEEN eHESERVET: NhpBR B3S;The  det ai | ed
des pti.on set forth below in connection with the
(00201 0B G0R'¥ A e gl PUHiilregs etedersertiqusicynr afbus in the

processAg bpyiemeripedi gent s of the present invention and is
not i ntended to represent the only enbodinments in
may be practiced. The

t resent vention
002111 det ngl} % i SR 1?%14 %Fﬂfkue@graélbelélwtmngeaamndnfgo|detnhe in
comnnikta0ios evieH thred ﬁ:\ééldirfgg:iearldet‘ﬁ{ Q?%e%@% eﬁ é’?ﬂlda!nﬁg of the
present invention. However, apparent to
[0022]t hoBEG skiid hwediliskatibe sidwink hatorkhe PSS i
add be1 gct L ced Wi t hout gt hese s%em fic 82?%6%8%d write
fes%%f?ﬂﬂ?ﬁ REs coamaels.afiadimg 18 thampeessmeaestenonfdmeht s
are shown in block di agramformin order to avoid
obscuring the cOEEMISEDDESERPPEIORt | nvention.
[0024] FIG 1 is a sinplified block diagram
[0023]i | | Ub¢ Idatanlﬁq c&ﬁc@tﬁi@ﬁe@ fofth (BMLWEY | @Bficctid Rith the appended
dra oces SI n 4em comupi cati ng over a bus. The
Wf“% t GCEsy 5 a§§‘s SRS Haypriss smboduners of sheaprepent dwegnsion
and is dﬁvm&msled hatrerosme tat enl %Qnﬂﬁfdﬁrﬁéﬂ‘s QR&vHIEN m%rﬁresenljc] invention
pPracessi fun’iﬁ‘A ons.. Typical applications of
may be rgeticed; nhhesgetpiled doeriptien mehides speaifie datsils for i treepose of

providih®,a dRFELED uGASBILEMS, of ?H%t &%s&ﬂgﬂ?ﬂ%ﬁf& %—%vyee\%éd&) will be

cel l ul ar phones, personal digit assi stants

appar elﬁ&?réh‘&?n%bllleé]sm sg&ribat thedwensnt Envehidore gy dreepracticed without
these spRAfi€ AetaildEVh GESe 1ﬁ&{5&é@§t ’&x)éﬁxkn\f)%eg’m? lLpEAt components are
ndustrial equi pment, or any ot her ine or e
shown Eaplosk elizgramy fosmsis qrger We%mldawbs@rmgdhs tconéapgs of the present
inventiofDf or mati on. [ 0025] The processing system 100 i s shown
with a sending device 102 in communication with a
[0024] T eqEViNG AgMinTiEied FolV. 1 3
i ncl udes thr eele channel (gsgénpﬂlzlat}%g? ‘ng nner Slefggg 0 devices
in 2 proGessing YREANRIMMDBisatinmdver artoisd Thegmoedssih@6gsterA 100 may be a
collecuo&hﬁnmh tes qdebbned, f ectrical conductors
55 (B R b2y, PR drine

used to carr}/ i nformatio
functionsy r Aiypieap applications 4of, the Pprocessing §yatem. 100 WPlude, but are not

limited %QOEésl@épl Bndp ‘&IJréJSl%B%’ Qc?r%gg’ters servers, cellular phones, personal

digital assistants (PDA), game consoles, pagers, modems, audio equipment, medical

(@)

devices, automotive, video equipment, industrial equipment, or any other machine or

device capable of processing, retrieving and storing information.

[0025] The processing system 100 is shown with a sending device 102 in
communication with a receiving device 104 over a bus 106. The bus 106 includes three
channels: an address channel 106a, a write channel 106b, and a read channel 106c. A

“channel” is defined as a set of electrical conductors used to carry information between

two devicac and whicrh hac o cad AL mmaacae o - 4 1



5 address channel is 32-bits wide, and the wite and

read channels are each 64-bits wide. Typically, a bus
wonv@rioonmect (not shown) will be used to estabCTAIS2@7/062830

poi nt-to-poi nt comuni cati ons path between the

sendi ng device 102 and the receiving device 104 over

the bus 106. Alternatively, the bus 106 may be a

dedi cated bus, a shared bus, or any other type of

sui tabl e bus architecture5 [0026] The sendi ng device

102 may be any type of bus mastering device. In this

addresesiemptleis 32HEtsse i, BEd dRMvER dHI2rehMChMIRE & RELALESSAL pide.
nd a, bus |nt?rfa e 110. The processor 108 may

Typicallya HiN st e Cisk GLawE il hio Hsddh i e bhishpt crowtisorppint
commBiGPpieas pdth bREIRASIEe BERERS§Qice FHCIhAS ?eé%ﬁ@ﬁ% ﬁéw% I0RLver

e DSP) an application spec
the bul| 4, Aftey ey, the s K mes hsray dqge@s@ b(lDWhared bus, or any

oﬂwrQ@@Qﬁ@@ﬁgﬁgbugmghﬁgggﬁ a programmabl e | ogic conponent,
or any other entity that requires access to the bus

[0026] 106The Téiﬁiu%l 8c¥ibl 805 ALK, ﬁég%%g}g%s%%%q mqgtleﬁg\%ltdgvme In this

address and wite channel s
exampls, g serding devispd 6 Flilt‘élll@S@dnwf@Borlej?@idsa bifhintdsfise 110 The

processdoPt 88 @SSyl d %eﬁéép%\?ﬁ% Ero8ssdl, sh&f! ex Ie(r: 8&%%04}6'%%))1; ' cg special

channel "106¢c.” [ 002 e receiving
Purposg pyoceses Bchs phnedigisl signalThrocessae(DERY ard eppliatid bpecific

+ y r r such as
inograffY R ETRCTLY R Homctiold TN L eorbaln’ e Rorpe: o
prograrm@,lplné«ngp yconEI@R@M neany ytheEERROVhatrequires, actis ROMe BMDL06.
£ K tab 120 tic disk.an
Thebuy%%%?%%t%ﬂ%ﬁ’u“: e f@@élVlﬁ%’&%nge ﬁﬁﬂgﬁﬁ9dbéoga 106b, as
well asprodde thor ammyprmEt‘th eonttielviigealc apabbas @fterfi®t 11EMbd GerRBflas a

In this exanple, the receiving
ramum%%%@%e i%ﬁﬁ nFE@@S a bus interface 112 and nenory

11 L nt.er 2 1S used drive the read
[0027] Chgl;]hneelltégil%ﬁl devac% E@f ep?qyap@ecﬁtns??x@ d%v1@en allhe rqueiving
device Hifsmaybe rtéraperailyl.ﬁle&io&jb @eh e SDESA R, DIEARI, e R A1 of Q?onger

106b. The menory 114

o s Bl G35, 205 s shamel podpse, J0%R,, Te werer Y A

memory,i CB- ROMadDEYﬂD?j \Mdghbﬁcﬂ dig, wendemly o f{tigo%gs]k Iaﬁdt lﬁﬁes like.
chitecture, sendlng devi ce 102 may read

u
Altema%ﬁ%ifzt 6°¢hene dgkigp a%ﬁ draebs 8 brifiga or whe wthen dovien d:ran@]ale of
retnevucganck:s&oﬁl@@ inFerh 105 18 tWisickempRE fft ﬂe@&wﬂgtde%ﬁfggﬁm ihffdes a
buqnﬁeﬁt ﬁj?ng t he rece|V|ng device on a
CHAR 6R°WOrh i fe Q&pb@brm%rf@e Hi@nisreiedgp gchmesthe read
channel Til06c paY Hfbﬂii)p?@hé@@c&ﬁfﬂl sEinhiye rTH%rbutsl?ﬁteﬁgg% IL dql%‘ %POSJ as a

recei % alwgrqu wite channel 106b
verigr ¢ 5§ 2ndsHeiteathognols A6 14bt i The mﬁmoaad 1$may be any

device Wiidsk @oRREIsdhh BB acddskd (.ot his L7 r ati on
When t he sendi ng deV|Jgeperfor Sﬁmﬁél%@d&bggﬁ tion,

[0028] semdlshiksusadeni@stutOtHN@nifEEhWi N 168 AP r b4 P{Hté“?o the

addr ess _channel
receiving device 104. When the sending device 102 performs a write operation, it sends

the address to the receiving device 104 on the address channel 106a with the appropriate
control signals. The payload may be sent either on the address channel 106a or the
write channel 106b. The “payload” refers to the data associated with a particular read or
write operation, and in this case, a write operation. When the sending device performs a
read opcration, it sends the address to the receiving device 104 on the addross channcl

106a with the appropriate control signals. In response, the receiving device 104 sends



106a with the appropriate control signals. In
response, the receiving device 104 sends WO

waQerheorda70 PCT/ US2007/ 062830 6 [0029] An exaaplus2f/062830
three wite operations will now be described with
reference to FIG 2. FIG 2 is an illustration
showi ng the information flowi ng on the address and
wite channels. In this exanple, the sending device
initiates a 32-byte witegoperation followed by two
8-byte wite operations. [0030] Referring to FIG 2,

[0029]0n IAlme?ﬁaln[[ﬁé of kioek W@‘lt;t@ b@er%flgms Ling ntﬁ%nlgé g&cggé/dd%th reference
i Qi e wite operatl on Yy sendal ng

t0 FIG,?. %JE@ £ bl BsRria honeng ischan Yo tige flopdng an thaddress and

write ohdﬁh%shﬁﬂﬁﬂgﬂmﬂl@ e Weﬁclﬁn% hievRe Qﬁﬁg{eb Al e &?he ite ogeratlon

f nal s, During the sane c cycle 202,
ollowey Y B%0 §1byte WEifRpCraHIons; r st 8 byt es of the first

pay| . to the receiving device on the wite
[0030] haﬁﬁ%mll@%bhcf Go 91 tha Feststardi aygleROZ, te enilingaterivetihisiates
the 32"3% wiitd &ﬁer&l&ﬁf 93; h&ﬂ1@5'4n%yté§gd%g$ gﬂdtocthg ?gcelﬁ%fg d&vice on

by sendi ng a byte ad the receil
the ad‘H%Vl enpe e veidhlicetripopprisfte comfeolf sugrsatls V\Dutlagcﬂn@s:ahe olock

cycle 208, Hﬁ%eﬁ@ﬂé%%m@ rﬁﬁ%&%dé‘ﬁ% ng grb\}/&&eofatgg 'R Ida Q(dg W1(1) to

control srgnals he se I ce CORt1n
the recwfmgsiﬁvtcetqmethe iMride chpapbbEbdur i ng t he sane cI ock
cle by sending the second 8-bytes W(2) to the
[0031] ec@h@ F%{jilltﬁe@ﬁ%@ ipitiatdsghemettenrictpermion Ging t{l@@a’%ﬁhd clock
es t he next, two.c
cycle 264 %YZS%gglz g\ﬂseen éﬁ’&? wg)e%gn e1V1n dgalc? ge{bﬁ% com}l)fetlon of
the ﬁf&f ewafey ppgra‘delwmethan addressadidhnesh 106:& wiel tHd Gaprophiatee control

signats SRR KERRM U ORRbRINIR g TBE0Y fihBRuPed dinap. of ome
clock Whle tshsending th@l@eogmil &b, WD teahéd retgivdey dedcs ondse hite

h receiving device the first 4-bytes of the second
© élme”@qboad W2 (1) on t he address channel 106a and the

0051 8, R 8 L 2L 0 I e
the seqs)gddpqgoactb\to cthe seneisirgo detiee r @c ahy i ddrae viraandiheodd, Nahile

e B SR B DS L g bS5 o
In pa*r’npa})al~ oandth‘é\]ibﬂ')i ekt beslav20b etHehanarly dBBR sdn@Q38lind li‘@cewm g

tiates the_t t t
device IEOHST T okt Bt B aas 5y Lbieh ' sdiaSbpharnspdogssnd

the thlré\EB—'byieS be theefiBt Baylgadl®Vi(GR ofRhd RRitadHLESRE 166N 8! thiBarh
signals. During the sane

riate caontrol
clock o315 A e FELADLC LFreBRhEn g rocsevine 8o Re Blodemid Tohes of the
second tphyrodd ICWSZ{Z)&ﬂl W8 ddardsh@hh RS M6AhndEKE FRhaPR-5RE YF ilhirst

payload &i l? on the wnte channel 106b.

[0033] The sending device initiates the third write operation on the fifth clock cycle
210 by sending a 4-byte address A3 to the receiving device on the address channel 106a
with the appropriate control signals. During the same clock cycle 210, the sending
device also sends the third payload W3 to the receiving device on the write channel
106b.

[0034] Two control signals may be added to the address channel 106a to create a
mcdium to support the transmission of both addrcsscs and payloads. The first control

signal, referred to as an “Address/Data” sional is need +n indicote whathar +ha



[0034] Two control signals my be added to the address

channel 106a to create a nediumto support the
worenTawiwasi on of bot h addresses and payl oads. Pae/US2I03062830

control signal, referred to as an "Addre.s.c/Da.ta"

.,,10-nal is ,Qrl +r "Pt,P+l,P, - 4+, W 2007/101170

PCT/ US2007/ 062830 7 information being transmtted on

t he address channel 106a is an address or a payl oad.

In this exanple, when the7Address/Data signal is

asserted, an address is being transmtted on the

informatiekt bsmgCtmmﬂBfed]cQﬁﬂLe 4IRS 'ch8hel 10881 5 8ddress or a payload.
|gnal is deasserted, the payl oad

In “hl%é?‘ﬁlapfr 5‘%@ the S dietrieatadrsealsisc hassred, m6%ddr€me18 being
transm&%@l%ﬂthe@t@ﬂfe@@bhaﬁh@ﬂ 8b6a. F €68/ &y, t@h@lsthg %@%&5 Signal is

ﬁ% bute," is used when transmt’ting
deasseyigg, thegpyead &Sh%Fﬁ%Ffam%ﬁthW@eﬁheaﬂddmd plegmel éO@el e second
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Address/ Data I ndi cates whet her the Sendi ng Device

|nfornat|on bei ng transABEIEd on the address channe
i.d_lndicates whet her

Address 32-bit medium to transmit | Sending Device
addresses and payloads.
Address/Data Indicates whether the Sending Device

information being
transmitted on the address
channel is an address or a
payload.

AValid Indicates whether valid Sending Device
information is being
transmitted on the address
channel.

Transfer Attribute Indicates whether the Sending Device
payload for the current
address will be transmitted
on the address channel or
the write channel.




transmtted on the address

channel .

Tr ansf er

Attribute I ndicates whether the Sending Device

woaylaadi7b or t he current address wil |
on the address channel or

the wite channel

be transpCTUS007/062830

VO

2007/101170 PCT/ US2007/062830 8 rl.dclress Channe
Driven By Read/Wite Indicates

Si gnal

bei ng request ed.

Definiligti .
whet her a read or Sendi ng Device

t he Sendi ng Device

Rfﬂgkgﬁ?es whet her

being transmtted ¢
Transfer Ack | ndicd

1di Ng
Andiepteseribether Pesar os
VTR BPGRtieR1S hefizghnel
fEBeHRét her t he Rece

wite operation is
Payl oad &i ze I ndicates the size of
payl oad for the current

address.

SefdingBeviva i s
Wite
vi ng Device

Payload Size Indicates the size of the Sending Device
payload for the current
address.

Address Transfer Ack Indicates whether the Receiving Device

reeciving device has
successfully received
information transmittcd on
the address channel.

64-bit medium to transmit

Write Sending Device
payloads.
WValid Indicates whether valid Sending Device

information is being
transmitted on the write
channel.

Write Transfcer Ack

Indicatcs whether the
receiving device has
succcessfully reecived
information transmitted on
the writc channcl.

Rcecciving Device

[0036]

FIG. 3 is a timing diagram showing the control signaling for the same three

write operations described above in connection with FIG. 2. A System Clock 306 may

be used to synchronize communications between the sending and receiving devices.

The System Clock 306 is shown with five clock cycles, with each clock cycle numbered

sequentially.

[0037]

A write operation may be initiated on the address channel 106a by the

sending device during the first clock cycle 301. This operation may be achieved by



recei ving device has successfully received

information transmtted on the wite channel. [0036]
woOD@W7/181178 a ti m ng di agram showi ng t he cont r oPCT/US2007/062830

signaling for the sane three wite operations

descri bed above in connection with FIG 2. A System

Cl ock 306 may be used to synchroni ze conmuni cati ons

bet ween the sendi ng and receiving devices. The System

Clock 306 is shown with figve clock cycles, with each

cl ock cycle nunbered sequentially. [00371 A wite
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signa ingicates dhag ihg dnfonmatiay B, arg 1d|dresshelass¢ rthe dsséied iTdansfer
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the wrikgiefiaanel) 196ba Thsi sgnding 3lesice attoczbeserts ket RéehEWnte signal 316 to

reque r g, L f
quest! mﬁ&n@ﬁé Sbod. ST %ﬂg{f §i§le '%Iéﬁ ﬁlaglrrllﬁh%ngg 33185%-,3} indjgate the size

Tr ansf er ﬁutrl
of the pexlnagdawhichrin tive ca&ﬂ:ds é%ﬂbyﬂds will be transmtted on the
write channel 106b. The sendi ng device al so deasserts
[0038] ¢ heDpengl/thy isewe Sirghalocks :b@c]BOBOIr ehiesidifg \Wekice uses the Write

e be used to
mcdlunIQ EQ(:S ?ajﬁrg&lﬁlgﬂg\’ 1‘?@ é % I%) IR %Isg% lgﬁxlclgﬁy rihascadingdevice
also asgests gige N adisl sigid 387 t@lﬂdﬂ@@s ﬂ]hﬁﬂﬁi@férh{aﬁ)n(ié B&K% e Ritted

th @g&, i ng device uses the Wite nedium 320 to
on e n%%ﬁtt%lﬁﬁ)ggf st 8-bytes of the first payload W(l).

[0039] TheAtS e IR Sl e et e s B

to in cate ? vaI

asserted V*aidsemst'h@dsfen rAdkhﬁngl %) ﬁha@ﬂﬁﬁlm 166 Bucde0dB8P leiNery B the
e 8 dhllstycl o 301 .the sending device
eddressi ol 8 Salteh Lol Sobh e Seoohmng dedieondhe sriging device

also ch@4® foo apombéntan Wmesnaﬁﬁslsfwk siedall 2D YtoOforih® thRAREE38H1
106a_to the receiving

dehver}Alof %Veﬁrsgrﬂqayg (()f ﬁ]@ fﬁ‘hanag/ ada W@ 1 pesritle g ite ghannel 106b to

ﬂwxemmﬂﬁgdéﬁdeNVIte Transfer Ack signal 322 to confirmthe
successful delivery of the first 8-bytes of the first

[0040] p aydotw Atérd clovkicytiB S0y thts%eﬁdﬁﬂg elice Q@ﬂsrlhﬂs tﬂehfddress A2
t he second cl ock

d
for the KR4 Vill® oRRARE onuli ae i AT Siodng: 408 Pebse K frst write

operation completes. The sending device asserts the AValid signal 312 to indicate that
valid information is being transmitted on the address channel 106a. The sending device
also asserts the Address/Data signal 313 to indicate that the information is an address
A2. The Transfer Attribute 314 is deasserted to indicate that the payload for the address
A2 will be transmitted on the address channel 106a. The sending device also deasserts
the Read/Write signal 316 to request a write operation. The Payload Size 318 signal

may be used to indicate the size of the payload, which in this case is 8-bytes.

[0041] During the same second clock cycle 302, the sending device uses the Write
medium 320 to send the sccond 8-bytes of the first payload W1(2). The scnding device
also asserts the WValid signal 324 to indicate that valid information is being transmitted

on the write channel 106b.



for the second wite operation on the 32-bit Address
medi um 308 before the first wite operation

woanplieies. The sendi ng devi ce asserts the AVaPC#/US2007/062830
signal 312 to indicate that wvalid information is
being transmtted on the address channel 106a. The
sendi ng device also asserts the Address/Data signa
313 to indicate that the information is an address
A2. The Transfer Attributep314 is deasserted to
indicate that the payload for the address A2 will be
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mforma]tmn & port folk a spayheld. 3TRet sate ool ItHdﬂITrei?(Bféi‘UA&ﬁsﬁt%luhgnal 314,
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e EEY 6 LIPS, B Shagl Al (ot R old Lo

cycle. fe¥IGe3, tp@@'ehﬁs fanthebesighals dermbipalocyided, B&ouldBe set to any
state. S€nding device transmits the first 4-bytes of the
" second payl oad W2(1) on the 32-bit Address nedi um 308.
Vall signal 312 to

(00441 [ EDRERE RS 1iEH pRERFIAR: A Bendh? cPie woen e B

medium B20 4ol dereb thecthiad rSSbyt&é)Bﬁtkﬁnﬂiirsd pafsed W1 Bhe Ehe sending device
e

ta.s ndi cat e t hat
also assppcgl tE_)hrenat cali 51%nag§2%l t001'n gaﬁa@pfo\é?&d 11Trffgm§pg1@ s bging fransmitted
on the Wiiterdbetel AD6b.I but e signal 314, Read/ Wite signal 316,
and Payl oad Size 318 signal can be ignored during this

[0045] c| o&kthecyrel ef tHenthiiGlodk cydie 398 aﬂ%ssd‘n@{ngt 8838 ShIRalfsr an

h | d
s S MO0 B TEHL o e i ok v o
4-bytes senHe mgcdiEIVpa:}eoaiBG&SZ(lm Byl ﬂh%&idd{’@glcﬁ%?e@(m%g t§ eRd ¢ CEJ%
device. gg e%mg¥é the first payload WI(3). The sen
devVs & %Vl%&%lé? flaeckp dongm pssgried Jyieite lmsfmAph digrat é22
to confitinathe satdedsfun HOLVERY) bPthd Sitded-BPtel 'AMRITELL: §y1094 \R/'f%) over

the write channef ?8 nt%l thg' (r)g:gwmg device.

[0046] On the fourth clock cycle 304, the sending device transmits the final 4-bytes
of the second payload W2(2) on the 32-bit Address medium 308. The sending device
asserts the AValid signal 312 to indicate the valid information is being transmitted on
the address channel 106a and deasserts the Address/Data signal 313 to indicate that the
mnformation is part of a payload. Thc statc of the Transfor Attribute signal 314,
Read/Write signal 316, and Payload Size 318 signal can be ignored during the payload

tenure.



[0045] At the end of the third clock cycle 303, the
sendi ng devi ce checks for an asserted Address
wOonrentaber7o Ack signal 310 to confirmthe succese€uius2007/062830

delivery of the first 4-bytes of the second payl oad
W2(1) over the address channel 106a to the receiving
devi ce. The sendi ng device al so checks for an asserted
Wite Transfer Ack signal 322 to confirmthe
successful delivery of theithird 8-bytes of the first
payl oad WL(3) over the wite channel 106b to the
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Read/Wirite sag‘fdaﬂ ezss rédain@rdeatdderel b rElgWMst b 8y IORESRL4RA. Ofnd '@%ymad
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Size 313 il oy chocibgat SRt e e Gl PEHRRc Rt i s cuse s -

bytes. information is being transmtted on the address
channel 106a. The sendi ng device al so asserts the

[0050] AddDexsisd Bet sansé Gifial c13d18 c{éle F03d &H@E&ldﬁrﬁfhﬂh@@ uses the Write
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106b. transmtted on the wite channel 106b. The

[0051] At the end of the fifth clock cycle 305, the sending device checks for an
asserted Address Transfer Ack signal 310 to confirm the successful delivery of the
address A3 over the address channel 106a to the receiving device. The sending device
also checks for an asserted Write Transfer Ack signal 322 to confirm the successful
dclivery of the third payload W3 over the writc channcl 106b to the recciving device.

[0052] FIG. 4 is a simplified block diagram illustrating a sending device 402 in
communication with two receiving devices 404a, 404b through a bus interconnect 416

In a processing system 400. In this example, the sending device 402 can write to both



Read/ Wite signal 316 remains deasserted to request a
wite operation. The Payload Size 318 signal may be
waged/woi7o ndi cate the size of the payl oad, whi eaTius2007/062830

this case is 8- bytes. [0050] During the same fifth

cl ock cycle 305, the sending device uses the Wite
medi um 320 to send the payl oad WB. The sendi ng device

al so asserts the Walid signal 324 to indicate that
valid information is being2transmtted on the wite
channel 106b. [0051] At the end of the fifth clock
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4042, 4938 ; SHsethe. 32-bit a els a
w 4028 1 R eliREb ettt m AT R R bl kg et LS may
be a cl@kedidevige with iffening(se406h%). 406b2 to transmit the

payl oads. In the case where the bus interconnect 416

nee | tinple ite . operatiQns.to one or .
o050 SHEr PSS ST ARG S48 PRFEEL LTS 250 % i
followeghzsname BDykO Baits opetdfaR Onyhalisnd chekuseld 588, fiReading device

VI L addr.esses and payl pads, . [ 0053] An

intiated S8 SR SR ST BE SR B R At by U s fercprpect on

the addBessRh@nnd 40$a awith tHel apptaratait® bobaWigald, hButiff @ dBdh®Block
n_the. address channels. In thi

oM. N and wrj S
evole 33k e Pk iR S hrERe et hTatahiatop ovimpaload W11 to
the buspitertetrecpoh rthe cafits atiahAslS4ddbat TaE AW inRADRANect transmits the
address! ?nSW%$§HQF fronltge.segglng devi ce 402 to reach one
of* 't Re'F N8 TRy M IFEES 4V4na8 theoist rereivieg darec’s| asidkess
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[0055] i ni Oh aheSecnd ZA6K &l 5hE, PRAlINGMevid! AR t?ﬁé r%%& write
e ,

.8-byte wite eration. On the first clock cyc
operatiqn, §%}ﬁ16‘f31§n £$8eA2 to the bus interconnect on the address channel 406a

with the appropriate control signals. During the same clock cycle 504, the sending
device also sends the second 8-bytes of the first payload W1(2) to the bus interconnect
on the write channel 406b. The bus interconnect 416 transmits the address A2 to the
second receiving device 404b on the second receiving device’s address channel 406ay,
and transmits the second 8-bytes of the first payload W1(2) to the first receiving device

404a on the first receiving device’s write channel 406b;.

[0056] On the third and fourth clock cycles 506, 508, the sending device sends the
remainder of the first payload W1(3), W1(4) through the bus interconnect to the first



initiates the 32-byte wite operation by sending an

address Al to the bus interconnect on the address
wohenTnei17d06a with the appropriate control si grairgiS2007/062830

During the sane clock cycle 502, the sending device

al so sends the first 8-bytes of the first payl oad

WL(l) to the bus interconnect on the wite channe

406b. The bus interconnect transmts the address Al

to the first receiving deugce 404a on the first

recei ving device's address channel 406al, and
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TABLE 2

Write Address 32-bit medium to transmit | Sending Device



the 4-channel bus may be perfornmed in the sane way

described earlier in connection wth the 3-channe
wouaee7/10hiab i s, the sendi ng device 602 transn t eCaas2m@®3/962830

on the wite address channel 606a and payl oads on

both the wite address channel 606a and the wite

channel 606b. The difference between the two bus

architectures is the nmanner in which the read

operation is perfornmed. Ajgead operation over the

4- channel bus is perfornmed by sending to the

esc P h&Y1645dst > !
wite channels 6068. 606b, 606d is

Writs hddrdigbaw i n Ta tha Sates WhdtBe A4S Protp bei ng
used to illustrate lrmji\bgrgeue aspect §§4d1%‘g Deviee
processi ng system daltubdn S%P 1 andj ng t hat such

-

i nventive aspects ng/dr JASEiW L n% her bus
protocols. Those skild é drd Ja0Raart W] readily be
a

—able-to-vary and/o signal's to this| protocol in

Truhfen&ittBhte! P! €M d.Q0 vQE tﬁ&%@us a COLIGS bV
descri bed herein. T " | AP ess BKRE nel
Signal Definition dd‘é%% E Ué%g ress 32-bit
mediumto transmt qf »be 07/ 101170

PCT/ US2007/ 062830 31{5 élr tag ress ('

49_7

Ji Yannef Si gnal

| ?eftiviLiOi .;, oads. Wite
Addr ess/ Dat a | ndi c%ﬁéﬁﬁ& ]ﬁegfa%ﬁe Sendi ng Devi ce

informatiaon being transmtted on the wiite address
wehanvelidi s avvritelg, dr.g yl 08 ransfer
Attribute Indicat si;lljt eh%eﬂlﬁr %g‘?}ldl ngdsﬁé‘éf cevice
payl oad for the curient . onﬁlev%\nm bg transnitted
on the wite addres;ddréss channel.

Write Payload Size Indicates the size of the Sending Device
payload for the current
write address.

Write Address Transfer | Indicates whether the Receiving Device
Ack receiving device has
successfully received
information transmitted on
the write address channel.

Read Address 32-bit medium to transmit | Sending Device
read addresses and
payloads.

Read Address/Data Indicates whether the Sending Device
information being

transmitted on the read
address channel is a read
address or a payload.




channel, read address channel or the wite channel.
Wite AvValid I ndicates whether valid Sendi ng Device
wonbwrwatroon i s being transmtted on the wit ePCaas2m®3862830
channel . Wite Payload Size Indicates the size of the
Sendi ng Device payload for the current wite address.
Wite Address Transfer Indicates whether the Receiving
Device Ack receiving device has successfully received
information transmtted ons the wite address channel.
Read AddressChaniicl Signal Defp|t| on Dr| ven By Read

Rﬁ%‘{g%}i‘&l . Ad(ress ef i nition
Driven d~ Read AVRIRIMindsPasewhet her valid
information i s bei hfer¥pigadan thee@adn the read

address channel.

Read Payload Size Indicates the size of the Sending Device
payload for the current read
address.
Rcad Addrcss Transfer | Indicatcs whether the Rccciving Device
Ack receiving device has
succcessfully reccived

information transmitted on
the read address channel.

Write 32-bit medium to transmit Sending Device
payloads.
WValid Indicates whether valid Sending Device

information is being
transmitted on the write
channel.

Write Transfer Ack Indicates whether the Receiving Device
reeeiving device has
successfully received
information transmittcd on
the write channel.

[0059] The protocol for the Transfer Ack signal on the write address channel is shown
below in Table 3.

TABLE 3

Payload for the current address w111 be transmitted on
the write channel.

001 Payload for the current address will be transmitted on

the write address channel.




address channel. Read Payl oad Size Indicates the size
of the Sending Device payload for the current read
wada7aesl70 Read Address Transfer |ndicates whePOemstdwe 062830
Recei ving Device Ack receiving device has
successfully received information transnmtted on the
read address channel. Wite Channel SiQ aal De ni I i on
. Driyien R Wite 32-bit nediumto transmt Sending
Devi ce payl oads. Walid iadicates whether valid
endi ng Device information is being transmtted on

lieowrite channel | PIok@ (i B8 eh@bntAeKrds TR BL ﬁ%nsrmtted on

\het her the Receiving Device 868 Xdl(ffgss%gﬁr?e(f o
wgcessfully receryed 1 nformation RdENR tted on—the

wite channel. [0059] The protocol—for the—Transter
Ack signal on the wite address channel is shovvn
bel gw i n. Tahl e 3. TABLE 3 Transfer r~tQOibttte " Def
[0060] " nEKS Gbis ttpinshdiagrim shasving thasmnized dimmelngifdria bebyte write
operatibh FoBddd B¢ aom-b%ewl‘Me &p%reﬁfbﬁ%%l 9114 E?%él 0ad {p%rrat}on A
current address be ‘transm tte
System, fifrck s 6c man rhel usevk@omvmgm mnﬁm?rmcm@@me%aﬁ&sﬂle skBding

and receiving devices. The System Clock 706 is shown with four clock cycles, with

oy

N = —+

each clock cycle numbered sequentially.

[0061] A write operation may be initiated on the address channel 606a by the
sending device during the first clock cycle 701. This operation may be achieved by
transmitting the address Al for the first write operation on the 32-bit Write Address
medium 708. During the same clock cycle 701, the sending device asserts the Write
AValid signal 712 to indicate that valid information is being transmitted on the write
address channel 606a. The sending device also asserts the write Address/Data signal
713 to indicate that the information is an address A1. The sending device also sets the
Transfer Attribute signal 714 to “000” to indicate that the payload for the address Al
will be transmitted on the write channel 606b. The Payload Size 718 signal may be
used to indicate the size of the payload, which in this case is 16-bytes.

[0062] During the same first clock cycle 701, the sending device uses the Write
medium 720 to transmit the first 4-bytes of the first payload W1(1). The sending device
also asserts the WValid signal 724 to indicate that valid information is being transmitted

on the write channel 606b.

[0063] At the end of the first clock cycle 701, the sending device checks for an
asserted Write Address Transfer Ack signal 710 to confirm the successful delivery of
the address Al over the address channcl 606a to the rcceiving device. The sending
device also checks for an asserted Write Transfer Ack signal 722 to confirm the
successful delivery of the first 4-bytes of the first payload WI(1) over the write channel

606b to the receiving device.

[0064] On the second clock cycle 702, the sending device transmits the address A2
for the second write operation on the 32-bit Address medium 708 before the first write

operation completes. The sending device asserts the Write AValid signal 712 to

T3 i a1 1~ 1 - ~



010 Payl oad for the current address will be
transmtted on the read address channel. O i |
weeswErvedo[ 0060] FIG 7 is a timng di agram sheairmug2dne62830

control signaling for a 16-byte wite operation
followed by a 12-byte wite operation and then a
4-byte wite operation. A System C ock 706 may be
used to synchroni ze conmuni cati ons between the sending
and receiving devices. Thg7 System C ock 706 is shown
with four clock cycles, with each clock cycle

The sendiiyerdedics edsteabieals! the AQARLY/DAAM] bgfn@l RS QL iﬁhéﬂ@ﬁhﬁeme
initiated,, on thgraddr ss channel 606a the sen
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to “Ol@p@rmﬂic@fé tHEyth D ®aieohd eMete RMdreké %stgﬂwgé {}Qn%fﬁ@te@@ﬁ tfi& Pead

or the first wite operation on

addresghBELS 0 ol s pbend Biae 7hg sicmel mapbesisot ko uyiidate geTjze of

the paytl&ﬁi saic RAhHRYUIGS 18s38LL s the Wite Avalid signal
712°to indicate that valid information is bei ng

[0065]t I ap&Ring R sfe E8nMcidcR cﬂﬁ:df]@zs %he? I&%% ddequge fssp L I}Ee Write

sendln% devi ce al so asserts t
med1u1§|7&95p rapgmitithe seqpind A-byteh af thehBrst Ipﬁ}dDthWIX@) i sadaasserts the

Wvali@dihes s24Ako 1n-Ellik%teS ﬁﬂg 'Vgﬂd %ggg—ﬁ%lcﬁ’l issobc?%%’gdfmnh E[ g ant%]; Strite

Attribute si
channep§ @6ty agihe é?ﬂdlltgedfa@l@rws thAd Rea/d Atdtees mamnvm &dsd'mrd thB irst

4- bytcs"\’fﬂ th@ s%cialﬁﬂ %élg?cg@\p)l%)-rglﬁczlg OF s "&h R agﬁﬁgéﬁd g\%ﬂﬁﬁ'}@% 1n<?1catc

that Vailﬁu 1§1fq;ra@élon gs t@irtpy tressmift0@ 6] tHaurdat gaddiaess Scﬂi?iﬁnéll 663d. The

snin € AU O, SUSESHLTBERR S 0D 1oLt

informastoyl ek Wi(sh)ittedTore theansld adird@vihagnel 060 iAsSasddsddide
W-Valid signal 724 to indicate that valid information
[0066] | s Abitegendr afitbaistecad clock tyde ROL ! e GBading|debRERhecks for an

f.the f I I h
sl 088 el 800 O By LB AL, L0010, o

the addfmnsfz arveAdie sddyesl chahfelt 606200 iheetdiingUESA&ST the sending
|

e re over the address channe
cevioe JBbLIBEH Bl LB B ine” NS R g HEITS ek
signals GBRLKRZG t® bor&ﬁnﬁﬂ&&fube&bqudeheeryrcﬁﬂﬁ@ Phy DG dﬁiag@@ér th& Qurite

onfirmt ssful delivery of the first

andreaﬂag§F§§I@Pnﬁﬁgoéqfi@gpayload W1(l) over the wite
ce|V|%g_deV|ce [0064] On . the

h
100671 ¢190 $he. 5 ‘98%0@5;0@ fhfes@ing Ay itraveds thaNdiet4 Valid

signal 1llietoalddroeﬁaﬁthéQvalfdentMﬂﬁatﬁ)ﬁC@ il rh@nBREL hi1A8 vﬁﬂetaj?lﬁress
di um 708 before the first wit

channel ?2)0 it Addr (g%s,
raatbeensea i alspasserdn therdyddievyReta signal 783 téndicate
that the\ihfdrenafivalis dn %ﬂ@l"éﬁd ABL2THO sMitDRHidD M She Transfer Attribute

7/ 0628
signal ng U%%?Oto mdlcate that the payload for the address A3 will be transmitted
on the write address channel 606a. The Payload Size 718 signal may be used to indicate

the size of the payload, which in this case is 4-bytes.

[0068] During the same third clock cycle 703, the sending device uses the Write
medium 720 to transmit the third 4-bytes of the first payload W1(3), and asserts the
WValid signal 724 to indicatc that valid information is being transmitted on the write
channel 606b. The sending device uses the Read Address medium 730 to send the
second 4-bytes of the second payload W2(2), and asserts the Read AValid signal 728 to

indicate that valid information is being transmitted on the read address channel 606d.



17 The sendi ng device al so asserts the Address/Data
signal 713 to indicate that the information is an
wadadi7aesi7®2. The sendi ng device sets the TransPer/us2007/062830

Attribute signal 714 to "010" to indicate that the
payl oad for the address A2 will be transmitted on the
read address channel 606d. The Payl oad Size 718
signal may be used to indicate the size of the
payl oad, which in this casg is 12-bytes. [0065] During
the sane second cl ock cycle 702, the sending device

The samsl&sg tedcddeiRertdrad REad %Ehdtr&\%ﬂa@@%@nfal 7h6 1§ %ﬁ@%gtﬁ that the

P %es of the first payl oad 2), assert
in OIIIW gngitigasmitted anithe roadiaddiess ehpmneheGdds palosdataon
transmtted on the wite channel 606b. The

[0069 ]s en git ntgg Fad it he dlied clogk FFéf&bP 20t rthe sepditg Wevir Gheeks for an
assertedEWelitd PQIdtdsE Sltrans@erbﬁélg §1 1 Y ﬂ? tc? @% é@@%&s% (d:QlVery of

and asserts the Read Ava cate
the addiesy Afapyer thafaddresy channek 6@@41 mng the sevsivitg dd\nc@n Theesending

device ra?@ij cﬁ&‘i&% a@%ﬁ@@e& %O@jan %aeAckS gﬁ]&“ egd/ ég&/ &S  Transfer Ack

deasserts t Read Addr ess/ Datasi
signals; i, 72Reo qonﬁmﬂrfm serreirsiindelivesn eﬁﬂiet ol dehe oveathe write

dndregplg{ﬁ §c mﬂeé%goé(f%d s payl oad data. [0066] At the

e secon ck cycle 702, the sending device
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to confi € SUCCesSSF
720 to é@ﬁﬂf e dingd ehpees Qﬂtbe ﬁdsirpes]s)ad hElihad) ariiOha Read tAiklress medium

75010 SEREO A0 19068 L O UL Ry e

the Widid argli Rygeall AVIRR sigd A6 72@, Tanbiindicits eh8 vake 5Fbtthation is being

i ve of..t he | o data over .t jt and _read
hanﬂng%ﬂﬁgég%k S %Q%%6%ﬁg an?%@é%?gfﬁ&%L %pﬁﬁFHmﬁgd@Wme
deassenty ¢he Rz@3, Atidessbaiei sign4levia eo dasiehtSthh ehdMifhEn M@ bbing

712 t di cat t. valid inf t b
wanseofi el ¥ind 1o S prL W apadetd tHannel 606a, The |-

0070 S DS 58, 2 R A 950D 1908y

W3, anAEa.ssélf‘lBeths andteng vVdey isipa 581 5td Michtcamst €a[11d°ﬁ1tf6rhﬁlﬁtoﬁ is being
to i_ndi cate that the payl oad for

sent orth Ve LSRR S (T Stive dvice forme e bddross Data

signal 'H@dtbeﬁﬁlcﬁtbam&ﬂ]e Hié&iatibh eraRamitRAGnInE Sritd §d§t‘e%anﬁay606a
sed o i ndi ¢ the size of the payl oad, whi

is payl?qﬁl gate.a G atg_ qﬁ}i@él‘rarts&;@g]tnmfelsp@laﬂ Hd4 @gﬁfé)aﬁrqucﬁme 718

signal rahpiinoeddcl e 703, the sending device uses the Wite
medi um 720 to transmt the third 4-bytes of the first

[0072] payFImd8 W 63impHied dssR bisgtahe illMMalihg Siafly d24cd goz in
indi.cate that valid information is being transmitt

commugipaping Wit {hEee ieheiimel destrs S0Hn80de Hupneh adws dxersgnrcct 816
ina préd’b@sﬂ?@ 3IstERh0g S S TBEY Hﬁdnzllglg b s%ﬁﬁﬁllgt DRiceS8POBH, erﬁe to all

tes of the second payl oad W2(2), and asserts t
three rﬁgéeé%mg\vgq:wgpssﬁﬁéﬁaﬁm@z gon@urently using the read and write address

channels 806d, 806a as media for transmitting addresses and payloads. The bus
interconnect 816 can then use the write address channels 806a;, 806a,, 806a; to address
the receiving devices 804a, 804b, 804c and the write channels 806b;, 806b,, 806b5 to
transmit the payloads. In thc casc where the bus intcrconncct 816 nceds to perform
multiple write operations to one or more receiving devices 804a, 804b, 804c, the read
and write address channels 806d;, 806d,, 806ds, 8064, 806a,, 80643 may also be used

as generic media to transmit both addresses and payloads.



indicate that valid information is being transmtted

on the read address channel 606d. WO 2007/101170
weeH7ugPn07/ 062830 18 The sendi ng devi ce deasBeTs210n062830

Read Address/Data signal 729 to indicate that the

information being transmtted on the read address

channel 606d is payl oad data. [0069] At the end of the

third clock cycle 703, the sending device checks for

an asserted Wite Addresms Transfer Ack signal 710 to

confirmthe successful delivery of the address A3
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. ' 38 to.send the third payload W, and
fo the f?%?éﬁ‘gmgﬁ‘%”w 2 R0 G g devich S sl sacheiniaR06e:
and transaitsdthi rfretr #eblytesrofl the h“ebﬁlgayI@@mW1gll) t@eWidst eRAMNESvice
606a he sendi n ice deasserts the
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i nf tion transmtte n,the ite address channel
100751 0. LS8 SRARTNELS Do sidihe eSyive riiaiesiibe noxt writ
operatiofit iyr delding asi agidadss Alhtoadiel bR @36nrRIcZ 6n fileBa ddBd S RBAITRY 062

red., | 8.is. a sinplified bl ock diagram

. i ano 0072] FI
with thg BRleBluel RpLE) staniisng DhEof e Bomel Aockceatoratioending
device ald dentihrieesscead Uviying stavk eRS RORI8H4e)LERRUER ﬂlté}génnect

th |q;e conn é 81& in a processing systéem 800. In this

on the vfte chimnel Bli6b 23 dhenrstiduniee ke cemonayioad VD to the bus
interconhbétem theeeldvadiBedOnhees s884a-18 r l .

ddr ;gg read and wite address Chgﬁﬁgﬁgggggg$ﬂ§6égﬂégﬂﬂsﬂm
BAAIesS fodli'q tﬁ%r*ef‘?%ﬁﬁef‘fm&gdeéﬁfér deonhd agndadeivitpeldyus’s

address ichir@ieC 06BC traBdhits 8t dRER US i
channel s 806al, 806a2, B UGG e 8 B%ﬂégffi%leﬁ%t%éhe

first recgiying. devige) AR%a gmathe ﬁ{ﬁ&_@e@d]ﬂng Hsvigels erith ahamied BGBH1and
transmitS @@ Brst 08k &pthets%%}ﬁfrbatyﬁ%ﬁg@gye%gt%?'seJ:(;]n r%g%glansgedevice

ere the bus interconnect O perfor
804b on the sccond recciving device’s write channcl 806bs.

[0076] On the third clock cycle 906, the sending device initiates the next write
operation by sending an address A3 to the bus interconnect on the address channel 806a
with the appropriate control signals. At the same time, the sending device also sends
the third 4-bytes of the first payload W1(3) to the bus interconnect on the write channel
806D, and the second 4-bytes of the second payload W2(2) to the bus interconnect on
the rcad address channcl 806d. The bus intcrconncct 816 transmits the addrcss A3 to

the third receiving device 804¢ on the third receiving device’s address channel 806as,



multiple wite operations to one or nore receiving
devi ces 804a, 804b, 804c, the read and wite address
wohenTneiwo 806d1, 806d2, 806d3, 806al, 806a2, 886aISEWY/062830

al so be used as generic nedia to transmt both
addresses and payl oads. WD 2007/101170
PCT/ US2007/ 062830 . 19 [0073] An exanple of w Il now be
described with reference to FIG 9. FIG 9 is an
illustration showi ng the go¢f ormati on fl ow ng on the
address and wite channels. In this exanple, the bus

on the |fmteremvmgcdev&a:& wititdl cHahsli S5 P Qb ttrdn8miQ kK Seconcrl] 4-bytes of

conne all ow , each transm ssion from
the se§ R AR CL Rt i Ren  inecioron Bl Bieverend receiving
deviceGemiite@banEd406b,804b, 804c in the sanme clock cycle. In
practice, however, the bus interconnect 816 nay be a
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Payoas ecei Vi ng ec‘\l/"r%%;\gﬁéﬁdet iegec fAnél 8’§0 ref%‘d‘f’@] d?ﬁ’t‘“ﬁ havrite
channek8Qbad cl ock cycle 904, the sending device initiates

the next wite operation by sending an address A2 to
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with azgebyltabsauqbosehprobesset @alyélmerl]éMiﬂ %.‘)roléégg%ﬂ? @D%PI}S han fapphcatlon
nect e channe and the first
specifc, W50 bt CRuk g Msld PrsionDbje E8SHEILIGCA) or other
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{er connect ,816 nsmts the address %2

comporiedts, OF 4P é’i“%hl?féma’e Preef designeshta Rerfeme dhl ﬁ#f@él@ns/ idagpribed

herein. Aegeneell @urpiﬁd fpeSs st aiiehe SRR prdcb A0S Mukt $n IHRQISELSIE, the
&% es$.0 the first payload W(2) to the first
pmcquPre Pui ﬁgala’eﬁPE\éené’@H%ll BHPeesiersf pordtollesc arigiofentadisrc er sstate
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of the second payl oad W2(l) to the second recelving
COMPONERE: &2 F04BMBHAIRE QbeoMPlr erdi ¥imigrelEoseseors cwnlmrehty of
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th Endl device initiates the nex te operati
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[0079] he methods or algorithms described in connection with the embodiments

disclosed herein may be embodied directly in hardware, in a software module executed
by a processor, or in a combination of the two. A software module may reside in RAM
memory, flash memory, ROM memory, EPROM memory, EEPROM memory,
registers, hard disk, a removable disk, a CD-ROM, or any other form of storage medium
known in the art. A storage medium may be coupled to the proccssor such that the

processor can read information from, and write information to, the storage medium. In



with the appropriate control signals. At the sane
time, the sending device also sends the third 4-bytes
wofod7he1f7or st payl oad WL(3) to the bus intercoRQEMIS2M/062830

the wite channel 806b, and the second 4-bytes of the

second payl oad W2(2) to the bus interconnect on the

read address channel 806d. The bus interconnect 816

transmts the address A3 to the third receiving

devi ce 804c on the third peceiving device' s address

channel 806a3, WD 2007/101170 PCT/ US2007/062830 20 on
the stotape nfedivgh nizgCiebME NPal ABTCE The WMSITEMENARNE) i, 806 dir%naqm/or
receivitransmtstthe %ec nd 4-bytes of the secoﬁg payl oa

Vi COPPPBERH 8T SSEWRErer elefhyi dliprepdiviec thegpubessor ik the storage
mediurs @eyN@side @8 ididchde cHBYbESIS i 1 0cf

CE the fourth clock gycl essgl\g%,b%ﬁﬁﬁggﬁ%%g&gg@é%&p (lnent’
orelseWfiifs the final 4-bytes of the first payl oad WL(4) to

t he gus I nterconnect on the wite channel 806b, the
[0080] ¢ ; \Lhe previnps sleseiptione! sha dineloprs trobetlin@aB)is pmvidee thenable
any persbi SFOENNE t ; | ,806d, a :

Y PO e e a?ﬂ;tgdrﬁﬁvy%erﬁg? RS AR, Vo §ifications
to thes¢npediggaise¥i] baweadisr 2pra0ed to Tose Iskidleil it drecotjnad thddderic
principief QAR ferlt Pk 12, P HEGEL e usi®, wBRYReporti: Hor
the spititegresappp @ dbe ieentony iThes,ctharmedenBatition iy AdtSiidnged B be

imited floNak 4= : f n ayl oad W2(3 0, t he

hmlt?d stgc%lr? dépg%(iel:ﬁl\slcflﬁgs ddéygﬁ‘ 212&9% 3%% % O H‘é %é@)gﬁ% the gEidrsi srqpe

consisted Witheths principéesind moet] B6H2 disisheti harsii ts the third
payl oad WB to the third receiving device 804c on the
third receiving device's wite channel 806b3. [0078]

WHATHANCLAMMER ISt | ustrati ve | ogi cal bl ocks, modul es, and
circuits described in connection with the enbodi nents
di scl osed herein may be inplenented or perforned wth
a general purpose processor, a digital signa
processor (DSP), an application specific integrated
circuit (ASTC), a field programmabl e gate array (FPGA)
or other progranmable |ogic conponent, discrete gate
or transistor logic, discrete hardware conponents, or
any conbi nation thereof designed to performthe
functions described herein. A general-purpose
processor may be a mcroprocessor, but in the
alternative, the processor may be any conventi ona
processor, controller, mcrocontroller, or state
machi ne. A processor nmay al so be inplenented as a
conmbi nati on of conputing conponents, e.g., a
conmbi nation of a DSP and a microprocessor, a plurality
of m croprocessors, one Or nore m Croprocessors in
conjunction with a DSP core, or any other such
configuration.



[00791 The nethods or algorithnms described in

connection with the enbodi nents disclosed herein may
woeownibodoed directly in hardware, in a softwaPeTmnsge62830

executed by a processor, or in a conbination of the

two. A software nodule may reside in RAM nenory,

flash nmenory, ROM nenory, EPROM nenory, EEPROM nenory,

regi sters, hard disk, a renpvable disk, a CD-ROM or

any ot her form of storagez2pedium known in the art. A

storage nedi um may be coupled to the processor such

that the processor can read information from and

wite information to, the storage nmedium In WO

2007/ 101170 PCT/ US2007/cxeR8%% 21 the storage medi um

may reside in an ASIC. The ASIC may reside in the

endlqg ?&§!§5 S ce|V| . conponent, or elsewhere. In

the altérnacrve; y% U&r and the storage medi um

may resnﬂaymgdmwmiete conmponents in the sending

and/ or_receivin ent r el sewhere. [0080] The
previdﬁé %hﬁﬂﬁg ?ﬁ éhﬁ$§%WH§§dm€hbodlnents i s

provi dzeslertdﬁhgeﬂ@xbb@ corﬁT}g}ﬁr&ffoS £dHrsdsl tht 86keiing H8viRE tonte first
make or use the present invention. Various

channefl i Pead f gy loalotipmede ErBGHETERTISS i thepgscprbghpynel, the

sendin@APAEE Btzmgq:uﬁtﬂé}%nﬁghﬂeli Qd sé1Bctt EE@W@&I bhe&}ﬁgt atrJaech & %ﬁgﬂrﬁils to
prlg)&fi | es def.ined herein may be applied to ot

write aiioge i Hieseafiv 8 e vigepar ti ng from the spirit or
scope of the invention. Thus, the present invention is

ot intended to be imted to the enbodi nents shown
erei th%l’mcgsst“@ %yéteg};g%ﬂ&ga ]twg‘e’iﬁ“d segdiggelevice is further

configurod 36 Steset thei ﬂa‘&ﬂoﬁaﬂ Qo [ fifk€ iafliRSs BN ehdR¢Blvid LAt HEESn the first
| osed herejn. WHAT IS CLAIMED I'S;. WO 2007/101170

channeg VWESREAC B@' logghtog sqopmd agldreas Bf Hreersseifigpesdpyicergn the

third cle@Rpr i Si ng: a receiving device; a bus having first,
second and third channels; and a sendi ng device
configured to address the receiving device on the

f3i r st Thehprooedsingasyetereaiclaing ayﬁuﬁcﬁé'r Eorappidihea rs@é‘cﬁﬂd\&*eﬂﬁwng

evi ce on second .channe sendi ng devi c
dovice ¥ LR EP hE e fiR AR LB St Tl 5ek OBt R PRYIpag o the
receivigg) detibe bd tie AR ehdnkDandMvtitea afdyd RAGhels8cdiBeceiving device
device. 2. The processing systemof claiml

receivin
on the g Wirdrbethe sending device is further

4. The processing system of claim 1 wherein the bus further comprises a
fourth channel, the sending device being further configured to address the receiving
device on the first channel for write operations and address the receiving device on the
fourth channel for read operations, and wherein the sending device is further configured
to select between the first, third and fourth channels to write the payload to the receiving

device.

5. The processing system of claim 4 wherein the sending device is further
configured to write the payload to a first address of the receiving device on one of the
first, third and fourth channels and write a second payload to a second address of the

rceeiving device on another onc of the first, third and fourth channcls.



configured to wite the payload to a first address of

the receiving device on the first channel and wite a
weeowndipayl oad to a second address of the receCviusgo7/062830

device on the third channel. 3. The processing system

of claim1 further conprising a second receiving

devi ce, and wherein the sending device is further

configured to wite the payload to the receiving

device on the first channgt and wite a payload to the

second receiving device on the third channel. 4. The

5. oc eSBhidgrosysiyatent bacmid 4/\’%&%1&1 tﬁé?engt@ ée‘x'zféb hg rfurther
rlsesdﬁF fourth channel, the sendin
[

conﬁg‘l“ﬁ{mﬂ SYrite dhe ingwload tp ¢ Hesdieddress é the E@lewmgg devdew ion ehe) first
channdl,herifel o sebofd aIBAd rf.ooa[ sé%h@. %d&’r@ﬁg @:ﬁh@ e e?sfr} %g% 38 thd Qiird

recej ving device on fourt anne
channelsand yrigh &, thiy ﬁdpa‘mdeiona tthisd sddtish @f dbw ireeivisg fdevichemn the

fourth Sipphigured to select between the first, third and
fourth channels to wite the payload to the receiving
device. 5. The processi ng system of cIain14 wher ei n
t7he serd ﬁiﬁcé’@ﬁﬂg&%%ﬂeﬁl bLEhRe |'4 fuPtﬁQIf é Gnd 9 1 Intdere(t:eri\?mg

d load to a first address of J

evice o‘*ﬁ’é1 pergindhe sending devipe i farther mf@urﬁtﬂhiarwmiestha pdylwid teethe

rece1v1?ge FeoRs b3t Qﬁdthte Ofifdt, Stﬁﬁﬁnﬂldagafrﬁls §]t %[\\ %sh $ad § ectg Ira;/ Iﬁenc%nd

vice on another one of the first, and
payload fig e FeconiyepggmE] GMROORETH SR @07/ X628 3 st, 2Bir6 .andhfurth
channelf 0cessi ng system of claim4 wherein the sending
device is further <configured to wite the payload to
a first address of the receiving device on the first

8h anndlhe Wotds8ingd $B&RNEr E?aYﬁlO@‘#mtctjl‘Pe %%ﬁ%&éﬂ% @e%g{lg Séicjflotﬁlrd

g recei ving device on the thir
fece“’l%% AYIFeP pag Bherctoths sepfing davieeissfiothet venfigued Vo nrite the

payloadl@y itige réb@nlu'i@ defre r(}nh tkfehﬂfb@ handel, ;UF% er sech‘?c? | Aload to the

systemof claim4 further conprising
second rgeedViE figvicgennt the thirdd chdveckiandt Wsteserthllm gpagilamd ae ths third

receividg Vi@l orC@B b g4 el Write the payload to the

recei ving device on one of the first, third and fourth
channels and wite a second payload to the second

9ece| The Gre@ebiag softednst d]ﬁ&n PRenALintdle séﬁcﬁﬁg% dexBiQ,i‘; tdRurther

- fourth channels. 8. The processing sys
con lguEffda’fP RroVifig, PPH%?OIC%W chihﬁge@@@@a dewigel indi¢ating Wlad;lmr\thenijrst

channeltig \tufi8ftly BB WMREH € BddREs ﬁl@'}g&é}% e&’e & drSfitdr hg)ayload to

" configured to wite the payloa g Tecervin
the recegjdg deVigh the first channel | Mﬁlte a second payl oad to

t he

10. The processing system of claim 1 wherein the sending device is further
configured to provide a control signal to the receiving device while addressing the
receiving device, the control signal indicating whether a payload for the address will be

written to the receiving device on the first or third channel.

11. A processing system, comprising:
a receiving device;
a bus having first, second and third channels;
means for addressing the receiving device on the first channel;
means for reading a payload from the recetving device on the second

channel; and



second receiving device on the third channel, and

wite athird payload to the third receiving device
wonod7heifrourt h channel . 9. The processi ng syst earai2007/062830

claim1 wherein the sending device is further

configured to provide a control signal to the

recei ving devi.ce indicating whether the first channe

is currently being used to address the receiving

device or wite the payloa4l to the receiving device.

10. The processing systemof claim1l wherein the

sendi ngeaiBvioeesdlectingr bdtken AROfAGURRE thed PERYLAE & write a
' to the receiving device while

ntrol si.gnal
payba§§ﬁﬁ§§§?ﬁﬂggﬁgwc?eceiving devi ce, the control signa
i ndi cati ng whether a payload for the address will be
ittepn to the.receivi evice on the first or third
c 2annellg m e%f %Cﬁ%%%lg%ﬁ@ STWERh? SES Slevigryand qpe or more
receiving devivésngyete bus,ahe Budeinhasihd grsh se6énd SRCANE ARchiNkEH
1netho({:hannel.sg nmeans for addressing the receiving device on
?&P?q$%§‘channel; nmeans for reading a payload from

t he r edéicising adeddicife ABvicB8n IRCOREHhamRannel ; and WO
2007/ 101170 PCT/ UsS2007/ 062830 24 neans for selecting

bet wedfPt e PRYISRd BREN thRireesi CARAREFS or ghenecord channcl; and
payl oadlet@ngd BerwreRs ahy icng aqﬁvehﬁa-ch%elét&‘agﬂg% e;?%/load to the
an on r nore

._cognunicating bet ween a sendi ng devi ce
TeCelVIRBERYI%S-ng devi ces over a bus, the bus conprising
first, second and third channels, the nethod
npri.si ng: . addressin receiving device on the first
O e e o e b
addressoof thheeceeing dicoftaneihe MHO0ch-S8LESd REitR e pﬁyload to a
third channels to wite a payload to e

first \
second rag%rgﬁsv‘?afﬁge HREGTVERe davice emhthertardgbansel.cl ai m 12 furt her

conprising witing the payload to a first address of

the receivi devi ce the first channel and witing

. égs_ecgﬁla nﬁ%t)gg%e?gctl%ma?g SRR ComRIFbAS VattingHibe maylsiadi taghe

recetvirgpddvie@ amntht st dhiahgblehdWieing d docodd %af'l%ﬁ@ afla edcotli 2L Wiving
(bvmeggﬂkqétaer copprising witing the payload to the

LSRG HEGce on the first channel and writing a

second payload to a second receiving

15. The method of claim 12 wherein the bus further comprises a fourth
channel, and wherein the receiving device is addressed on the first channel for a write
operation, the method further comprising addressing the receiving device on the fourth
channel for a read operation, wherein the selection of which channel to write the
payload to the receiving device further comprises selecting between the first, third and

fourth channels to write the payload to the receiving device.

16. The method of claim 15 further comprising writing the payload to a first
address of the receiving device on one of the first, third and fourth channels and writing

a second payload to a second address of the receiving device on another one of the first,

third and fourth channels.

17. The method of claim 15 further comprising writing the payload to a first

address of the receiving device on the first channels and writing a second payload to a



device on the third channel. 15. The method of claim

12 wherein the bus further conprises a fourth
woheotneii7oand wherein the receiving device i s adunss®ed62830

on the first channel for a wite operation, the

met hod further conprising addressing the receiving

device on the fourth channel for a read operation,

wherein the selection of which channel to wite the

payl oad to the receiving 2%vice further conprises

sel ecting between the first, third and fourth

secondchignese lo theorensiving ddvicenay iheasird ChidiR1 BESE YrMidd%h &N ;S:agrioad
to a thi % dThe thod of claim 15 further conprising witi
0 a third, addyess)o 1?Jertef'}e’lgmfgl evice offle dquthythappel. ¢ ecei vi ng

device on one of the first, third and fourth channels

d w.tin ond | pad to a.second address of
e 1 ettls BPisd AUHRES O HrBe e e ot fie Bpjoad to the
recelvmgldledlcarmh botiof hhee fiastn il add fouhe cRaRinBRdaf u&ltﬁ‘ﬂgné tecond

er c rising w.iting the payload to a firs
payload 14 Skobfl R IETar e gnaeintes ol ORahe firgh thigrand] Surh

channesdd writing a second payload to a WD 2007/ 101170
PCT/ US2007/ 062830 25 second address of the receiving
device on the third channel and witing a third

B3&y| odlthe methad tdfi dlainadd rfagtieroforhhresifi@ GRititigNthe 16 @Nthe
urt her

- f. 18., The met hod of cIa|n11
recelw%% ﬁ%\??e P lEhewrl‘r {]‘ﬂ}%‘n‘flﬁé‘dp‘ﬁml%ﬁ s¢gnfl payiopd F‘\?F?ﬂj‘d receiving
device devhecihird mhml ahd tWhiitinkid third pafioad taf thif OMICERIEN@RRE! 61 the
fourthcnd iting a second payload to a second recelVving
e on another one of the first, third and fourth
channels 19. The net hod of cIa|n115 further

npri FLEND |l oad to.the ceivin
EQV|cgﬁgﬁg?ﬁga%rrgfnqggﬁﬁéfr‘ﬂ%P%W?QPﬁ@" g &8O/ ol signal to
the recplar}ng)ddvm@ iedisgmpnohetheeithd figst dRvheleisofurtdiglyt Béing used to
mwltl athir | oad, to third
address tﬂ? 1é‘°’°§%vﬁ ‘ge t%%am%kfg ¢ CReiHE dovigy: The
nmet hod of cIa|n112 further conprising providing a
eontr gk, | ving. device.i.ndi cat
whet her t he hf I r s?lalr‘&ann ﬁfgjscogl Rul vabdé?%é CBE% lgﬁlgnal to
the recejing alswice h‘éu}eexﬂdmssmg tkiemoeam(g demicd, eheacqaardi GRghat ddidating
11ﬂ1f§ [ 1. The of claim/12 furt
whethef EREHATRARY Wbl it B S B g gt g ge o0 0 st or
thdchﬁeméIV|ng devi ce whil e addressing the receiving
device, the control signal indicating whether a

anload for the address will be witten to the
®cei ¢ by maesierene davieeheomprisingor  third channel .

a processor; and

a bus interface configured to interface the processor to a bus having first,
second and third channels, the bus interface being further configured to address a slave
on the first channel, receive a payload from the slave on the second channel, and select

between the first and third channels to send a payload to the slave.

23. The bus mastering device of claim 22 wherein the bus interface device is
further configured to send the payload to a first address of the slave on the first channel

and send a second payload to a second address of the slave on the third channel.



22. A bus mastering device, conprising: a processor;

and a bus interface configured to interface the
wonrowassion to a bus having first, second and Parmg2007/062830

channel s, the bus interface being further configured

to address a slave on the first channel, receive a

payl oad fromthe slave on the second channel, and

select between the first and third channels to send a

payl oad to the slave. 23.2dhe bus mastering device of

claim 22 wherein the bus interface device is further

Qdnf i gmmhstmman% ddhecesiaat dhardid ﬂx%tb@%m%% Qffurther

ave,on the first channel _and send secon
°°nﬁg‘bfs§ |t°o5 drtge a?%@e% iy thedipvesan e firfechanagleandrsenthe napload to a

secondGhas palthe W PEHAAAJI01170 PCT/ US2007/ 062830 26 24. The
bus mastering device of claim22 wherein the bus
interface is further configured to send the payl oad

6. t h&llsl musemanterityeddvicess ahian DE hiRRen S8 Qu.@ﬁm{ Qﬁﬁpnses
nd sl.ave on the third channel. 25.

ec
2 f"““lhg%ﬂnélﬂs A9 TR therbys intepfrosis fHethen gonfigurad o aﬂdmesm@p slave
on the GmsphirERs forawfiRUdidfatoRs AR bdd@@th‘é'h;@iv%' dh £l %ﬁ Fhanélel for
av

d i nterface i fun%her confiqured to address t
fea OPSF?J"["H% adrehergns b spndipg dgyips & %%@?&Wrtﬁ@rghw selfuit bstveen

the first, ferGamyVRUSA dhBendlOt WhteqhapRRbad & the rsﬁl@g operati ons,
and wherein the sending device is further configured

to select between the first, third and fourth
ebanndhs tue Mstdrﬁlgtd’éﬁdéa)wc&%ﬁ I50wh$l%u§dh@\6ﬁﬁ uﬁ%fac-gr@ further

ri ng.devi ce_of claim25 wherein the
Conﬁgur%"(s té’r%‘a gh ]%a%'fl‘iﬁdttﬂ &riirsildrsss of the doveamena ofdhy ﬁyqt,daud and
fourth ¢hanfelf iah@ tserddl 8 s@ShdQayldag 1612880 a @8sO8 O8Ik oflanother -
fﬁa ﬁ%q %ﬁ@aourth channel s and send a second payl C)%? ,
one o1 {hf 1igsty dadt skangelsi he sl ave on another one of
the first, third and fourth channels. 27. The bus
st erd nq devi e of 5 wherein the bus interface
TEt o TRt SR ng e G el G o HES B AP U TS Bhcris Buthr
conﬁgumﬂjtbe'sﬁd e pdygo=si ta\éﬁﬁﬂﬂaddi}@wfdﬂtﬁé sleP@BAGhe fiseBLhel, send a
second 3 q.ag(gay oa %[%ﬁﬁ éﬁpond address of the slave on’the
PRTPH EharsRe™ dheslers g the gyird ghpongl, and wprdya third
payloadaddrtaiss adfireb16f thk e R th@ut@Whhnghannel . 28. The
bus mastering device of claim25 wherein the bus

interface is further configured to send the payl oad
2% t h@hsbaymasteriopgdeaite bhelafrh 2Stwhdrbinrte 8kt Rs further

configuf 8IS AU e SEFORE BT R iy o rachfourth chanels
and send haromeldspayRéad thhescborsd STBES 64 hi@h&leotieCsT 186 fisdt &nMI23d fourth

Chanmlgurther conpri sing second and

29. The bus mastering device of claim 25 further comprising second and
third slaves, and wherein the bus interface is further configured to send the payload to
the slave on the first channel, send a second payload to a second slave on the third

channel, and send a third payload to a third slave on the fourth channel.

30. The bus mastering device of claim 22 wherein the bus interface is further
configured to provide a control signal to the slave indicating whether the first channel is

currently being used to address the slave or send the payload to the slave.



third slaves, and wherein the bus interface is further
configured to send the payload to the slave on the
woéiowtiociiannel , send a second payl oad to a seceQu/USk@v/©62830
on the third channel, and send a third payload to a
third slave on the fourth channel. 30. The bus
mast ering device of claim 22 wherein the bus interface
is further configured to provide a control signal to
the slave indicating whetber the first channel is
currently being used to address the slave or send the

[y | oalhe imsthestariay @sviodd 2 IDWhER i PEE S2007% 062830 er
In

1. Th stering device of claim?22 where

27 bus
confiEif T roVidh et FEL SIZBH GV CBNR PEUIPRAING Bepiaves e cantrol
signal BERSakiak wcttala Ja91d4a80s RVRIdMRk kxﬁu%édsfeaﬁt% tl';&g st¥8 on the first

. slave, the control signal indicating ether a

°rﬂnﬂgﬁvwaﬁd for the address will be sent to the slave on

the first or third channel. 32. A bus mastering

%%vice Co risin%:, a processor; and neans for

i’At er FalPHERHTERE A6 EEeCOMDISE bus having first,

second Bekskdi; bAd channel s, the neans for interfacing

the processor. to_the bus conprising neans for

addr e<873R o igfegfpsingihe processes to & hanhasiing festrsscémt and third
channels¢ GRS \thdals FoP atefBEing A JrH& s 8drade i bud Q? gﬁgﬁgdlineans for

channel , and neans for sel ecting between Re first and
addressipg ¢ glaxp QR kks Srst shamnel meang S rsaelving & bayled dfrem tBS slage on
the Sec&@m V1 IS4 . ; 8 interface

o AP R pSDhe nTRERL Mo 3Pt RIS, G B
a paylopdl fasthe slayscond and third channel's, the bus interface

bei ng configured to receive a nenory address and a

fhrst qzload_fron1a bus mastering device on the first

Shannét SleYedeyice campEsignd. payl oad fromthe bus

nasteﬁﬁdMin§§M&pe on the second. channel, and send a

payl oad tq the bus mastering device on the third

channé|bus3nterfppe canfigpeeditovintastast the miem@® tovadueihavinigefirst,
second A fhitkiE&Ha | ghef i receive the

first aﬁédﬂ gggcs)’nglepgﬁslt %gé é‘a}c‘és .ﬂlg' %éﬁgglé\r\%cei tgel\%F%lé’e Jf memory
addresscqng; 41fizss palereifipr Bebus urasteringhdrvicoom thcs st ahdnmit, trbecive a
second I r.ej [ -1.S_f her confiqured to

e o b TR okade"oh tht Ml E TR Sy o
payload tedhebyy mestering Hevif¢ os thechadokénfebr write operati ons

and on the fourth channel for read operation, the bus

gnterfﬁce being further configured to receive a
4. The slave deévice of claim 33 wherein the bus interface is further

configured to receive the first and second payloads.

35. The slave device of claim 33 wherein the bus further comprises a fourth
channel, wherein the memory is further configured to be addressed through the bus
interface by the sending the device on the first channel for write operations and on the
fourth channcl for rcad opcration, the bus interface being further configured to receive a

third payload from the bus mastering device on the fourth channel.

36. The slave device of claim 35 wherein the bus interface is further

configured to receive the first, second and third payloads.



third payl oad fromthe bus mastering device on the
fourth channel. 36. The sl ave device of claim35
woeher7aoni7o he bus interface is further confi guPed/usSe007/062830
receive the first, second and third payl oads. WO
2007/ 101170 PCT/ US2007/062830 28 37. The sl ave device
of claim 34 wherein the bus interface is further
configured to receive a control signal fromthe bus
mast eri ng devi ce indicating whether the first channe
is currently being used to address the nenory or send
t3Ve fiTist shaygl aadce 3. clihe 3 awrdaviteeb® ifleihon %s? further
confiot g in the bus HnterLg i s further —configured t
BYISEED VR R SR SErghEPTY RS RS Meststise davice ﬁmﬁgatmb@her
the firstOhdrhel ReEuFRMIY Being hs&BioldAd
si gnal i ndi cg?iy ng \%het her a?ég’gyﬁgglg?gi&esﬁﬁa@ﬁdédﬁ}ﬁgayload
will be received on the first or third channel. 39. A

s18%ve Hevisbepe dem@sr iofi €lgim 2PEREHeYdin aihd PRARStefBEe is dfutther

rfacnn the to us having first, secon
configyit) T FEFLYS e reLERal B0 D8 R AT G lh s iy e memory
is beingRrdfegsddp tHehﬁ)IbMﬁi eigﬂﬁpfnldﬁiaﬁﬂg mﬁﬂﬁzr fa%’aylcfa@%% WG dRess will
ress and first payload froma bus

be“”?%&ﬁ%ﬁ#ﬁgﬁﬁéVF%%dBW“Pﬁ% first  channel, neans for
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