TRANSFER ACKNOW.EDGEMENT FOR A MOBI LE SCALABLE LI NK

(MSL) ARCH TECTURE RELATED APPLI CATI ONS [ 0001] This
wa\p@iosass on is related to U S. Patent Appli capCDOSNO5/031434

TBD, Attorney Docket No. 42P20075, entitled "Providing

Addi ti onal Channels for an MSL Architecture,” having

comon I nventorship, and filed concurrently herew th.
TRANSEED ACBRULEDERENE| FRRNA SMBLLE FEARMRIENETHN (Me})a PRCHE T ECTURE

i nt er processor comuni cation, and specifically to a

transfer acknow edgenent nmechanismin a Mbile

Scal able Link (MSL) architecture. BACKGROUND [ 0003]

REL; C ocessor conmmruni cation follow ng the
Mobi | e Scal able Link (MSL) protocol is linmted to the
[000¢ hZhiseAppdisttion is rgdated &¢ Uth PatvBl Applecation dat TBR, Attorney Docket

Specifically, four bits are avail abl e under the MSL
No. 42R2007 £,cintitled tRrogidagy Agdidowcdh @hasle]s fanan MIL Afchitecture,” having

potential channels are defined in MSL2. Additionally,
cominbAdhvenfiteip Mal filéd dorichadrifyeerdwitiNi di recti onal ,

providing only for a transmtting device to send data,

and not providing a nmechanismfor the receiving device
FIELP acknow edge that the data was properly received.
— BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0004] The

Crhiptio e k f. ' ' i ncl ude
1000 ERTOBA &S PRGOS e b e ebmBfhat Aot

way of limtation in the figures and anying.
specHICAY iy ratsgtics Knesy gdgeanent mechaniyng e MokHs Sralaie Yink (MSL)

system enpl oyi ng an interprocessor conmunication
archifgcgiet ect ure in accordance with an enbodi ment of the

i nvention.[0006] Figure 2 is a block diagramof a

channel definition of an interprocessor comuni cation
BAGKHEROUNE i on i n accordance wi th an enbodi nent of the

i nvention. [0007] Figure 3 is a block diagram of a
[0008pTraditicdal intiplousssoif commmyisit @&ivneoldd iy mige Mobile Scalable Link

(MSL) protocol is limited to the channel definitions of the MSL specification.
Specifically, four bits are available under the MSL architecture to specify a channel, and
all 16 potential channels are defined in MSL2. Additionally, traditional MSL data transfer
is unidirectional, providing only for a transmitting device to send data, and not providing a

mechanism for the receiving device to acknowledge that the data was properly received.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The description of embodiments of the invention includes various illustrations by
way of example, and not by way of limitation in the figures and accompanying drawings.
[0005] Figure 1 is a block diagram of a system employing an interprocessor

communication architecture in accordance with an embodiment of the invention.



i nt er processor comuni cation specification in

accordance with an enbodi nent of the invention. [0008]
wo@ansnds i s a bl ock diagramof a tim ng di agr p@T/82005/031434

communi cation in accordance with an enbodi nent of the

invention. [0009] Figure 5 is a flow diagram of

[0006a]2 ﬁéﬁ% $$d 29910?% dﬁgralrrpn% 4 a{aﬂﬁa%?ﬁlt f afhed rocessrnb 010]

rdance w odi nent e I nvent

gr am ement .of an
commﬂﬁgmﬂn&@s@s?t%ggs@oé e el ool BB MGt
di mnent of the invention. [0011] Figure 7 is
[000'61 Etgrerej?am ierlp fliagragy ek eArampgigation iys ¢ ﬁ@%?fﬁ@@é%%g an
with a physical interconnect in accordance with an
interprobesdpmesmmuiicatis spesifieationrin agodepte wilthan empotlignent of the
bl ock di agram of an el ectroni c devi ce havi ng
inveftfomcessors with a physical interconnect and a nenory
subsystemin accordance with an enbodi nent of the

[0008TFRkE 81 a Q%Iﬁhh@gﬂm%g dhgrhMGdBdonvatnieatfon in accordance

ref erences hereinto an "enbodi nent” are to be

withgﬁgﬁ{bﬁaﬁ%%tgfsthgmﬁhgﬁ ng a particular feature,

ture, or characteristic included in at |east one

tion. .Thu ear ance of

10008} k€S H fowdiery 3 Boisisniphain HRGpORRER GRS b e

an enmbodi mrent" may descri be various enbodi nents of the
accodgpemyith AN eaRadimept Abe HEEBYQhri Iy al | refer to the

sanme enbodi nent. [0014] Figure 1 is a block diagram of
[0010Eigume 6ds arBnw didgramoy ar ecknomigdggmant eirniimiemrenesins swssage

comuni cation architecture. System 120 may i ncl ude
transfetlit bedoedaney withanaphadandns ostheimeintioes, etc., in

conmuni cati on over conmuni cation bus 110. System 120

[OOIiPPfgﬁ$@ niSa ¥REk HSrdny BES pStabHeddviRhal hdlpré®@Ysoi@weth a physical
t1 pl e devices on an interconnect, including

mter%%{ﬂ&gt)lﬁ \cl\%o?!é Egﬂ@ga%m e?rﬁrlfo?gﬂ@t oﬂ&'lﬂ@énu@ﬁs' stants

[0012] Figure 8 is a block diagram of an electronic device having processors with a
physical interconnect and a memory subsystem in accordance with an embodiment of the

invention.

DETAILED DESCRIPTION

[0013] Various references herein to an "embodiment” are to be understood as describing a
particular feature, structure, or characteristic included in at least one embodiment of the
invention. Thus, the appearance of phrases such as "in one embodiment," or "in alternate
an embodiment" may describe various embodiments of the invention, and may not
necessarily all refer to the same embodiment.

[0014] Figure 1 is a block diagram of one embodiment of a system employing an

interproceséor communication architecture. System 120 may include multiple devices,
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devi ces, portable conputing devices, etc. System 120

may al so represent other devices, for exanple, digital
WOR06/08®56 St er eo systens, cameras, etc. [0015]PCT/US2005/031434

Conmruni cati on bus 110 represents one or nore signa

i nes between the various devices of system 120. In
appatabisesyinteghimes) et dmenmimtaidation bus chiPnumidation BaeSRNSyshen 120

physi cal interconnect anong the various devices. In

reprosent £Vl IR of QdViaLS itifad rial ?%ab@ﬁmiki‘;@e B&Wces %ﬁlaﬂqﬁtegﬁhﬁect
| ines and sideband signal lines. For exanp

1ncl{(§@i QI'(])I?QJ ﬂef%gh@ré? ﬂe}%rngf;&’ 6il?aq a%u%%kﬁ%ﬁg)glv?ﬂﬁ%ss C({rwgt]mcauon

ent .on, conmuni t i on s 110 provide a
devg@ymﬁﬁa@gt%.% R SRR St 2 Tg¥ 3lsp 25PTFR5g eiler devices,
for channel s gg§ exi st. In one enbodi nent the channels may
T GRMRlE-igi 1l Falehey stereorsysismy GBIt etes.  Communi cat i on
may be specified to operate over channels that are

[0033] S2efemupicatinmime| 140 ssmiessntyons of hare sigmal hioes trtwesicths various
or device-specific. For exanple, a protocol may

devisgreafi sygtemat2001In woe emhedident danahalsicatidaebuefl lﬁlhiaﬁjhepréseﬂf‘the
address or other identifier (generically, an ID, or a

physieiliimerconfdqeeembh € the Bhrio@ dvates NBIGIR| enfBHAREE Nt cmﬁﬁmlcatl?n bus
channe

these fields are placed on the data |lines, the

110 $RHRSRAOGIR ge%sgaesirﬁgiegmﬁérgl iin ClH ¥ %;(Sg%lgf c\rﬁgmilﬁrgc%jé)p Jus

idéntified d are atéed to'r
I 0 rs may be
110 B R MR S ot i M B T S hOR o "o o
. ers may be defined to be non-broadcast, or
[001%23?”% ‘%fﬁég?of“?aé’ Rerpipsea n comasppigatigndis Hd0 arqyada 4 cul ar
channel nunber definition, in one enbodi nent a
compunicatien Héerfrse Mservhich seystit degticat blsamnels naayckxast. In one
non- br oadcast channel is the manner in which the

embodiarenetheichanmelsakayibe maltipts@dph e, thephyspad Gast &Jﬁﬁﬁﬁ‘{ﬁkatlon
may be specified by a broadcast channel nunber and a

may Ibe 8pElER&d tol dperd®d 0w BRarind Rkt fatEhro &b eidn deds ér{ﬂlﬂitﬁ&g that are

that all devi ceson communi cati on bus 110 s

o SR, Bl e 95 EORNPEL AL Gy Shl v
, headgpﬁaﬁg Io‘ne %? Whith 1se\a{r|1 SqdreR%r o{her icfentifier (generically, an ID, or a device
specific ID), and a channel number. When these fields are placed on the data lines, the
channel corresponding to the number is activated, and the identified device(s) are
indicated to receive the data payload.

[0017] One or more channel numbers may be defined to be broadcast channels, and one or
- more channel numbers may be defined to be non-broadcast, or device-specific channels.
Besides having a particular channel number definition, in one embodiment a difference
between a broadcast channel and a non-broadcast channel is the manner in which the

channel is invoked. For example, a broadcast channel may be specified by a broadcast

channel number and a broadcast ID, or some identifier defined to indicate that all devices
3



is placed on the data lines. Thus, a broadcast channe

may provi de communi cation fromone device to nultiple,
w®@e00alsoosd her devi ces on contmuni cati on bus 110PCHEIS2085/031434

nonbr oadcast channel may provi de conmuni cation froma

transmtting device to a specific device matching the

on cdrtnBHTRE bds49 3)%]10L§’H %@ﬁgﬁ.n A dnGSadtad dhndde nﬁg e ThAREI for
as gnal may be present

one Or nore si I nes that
. petyween two. or. e devices, and.which nay. be assert.ed

whic g PR, AP B Befifhe) S A Rt PO BisRnnate & o deS et m
. .low (logic zero) for actjve-low |ines) to provide .
is placad gp thstdamlings: dus akipadsast saannct BavRFAvads GasyniHcatioadrom

i ndependent of, in conjunction with, in parallel wth,
one defyige dammltiple.cs allSthpeidavides angesmuanicasion|bupd $0,tapd a non-

i ndicate, for exanple, a ready to send signal, a wait
broaddagivhiinned nsygirevide taamuhication o .a tfadOhBiing devaereto a specific

enbodi nent conmmuni cati on bus 110 may be controll ed
devideNh2bkiRe D hahbsn. I n an arbitrati on schene, a

single éevice at a tinme may have control of the bus.

001G U B 8500 e pre SRRl BBy Besn
berwery ey PP eRaRg WHishomy e PR P A PR e
comuni cate on one or. nore of the physical |ines of

high ligesyand seidow flogigzeropdor 3civesioy HRgso &r Aromtdedpigrmatgn kpgween

may be used to designate a master and a sl ave device

two @rrmeresohuRINicAe g Wasitesrindepgndeny ef, timeon; prghion tthy ingpasaliel with,
nessage (e.g., an I D, a channel nunber, a data byte,

the dafadinks.oRidebanddaica may e $inesTtoandiast cfor ebeanmpde, a rsadyhosendigignal,
devi ce designated with an opportunity to transmt. A

awaﬁk%Mﬁ,ﬂ@ﬁﬁmﬂkak@M@,aofight to place a nessage on the
data lines while a naster controls the bus. A sl ave

[Oﬂlﬁgﬁl Jn@%ﬁﬂé}?nﬁetﬁ %anﬁﬁlngcgﬁbrgf}@st £ th bEES b ed lﬂ(t)l?gshhaégiltrgtion.

cet I'S not recelving co ni cation,

i s RSP TRRLGEH T 5 e 30 Shriin
that SRS EQPED'; GEBE DAL ISHOGH S RGNS T Bipgines

when the bus is controlled by a master. The devi ces
Altenatjvely, specifying that a device controls the bus may refer simply to the device
having the right to communicate on one or more of the physical lines of communication
bus 110. In one embodiment arbitration may be used to designate a master and a slave
device on the bus. The master may have the right to place a message (e.g., an ID, a
channel number, a data byte, etc.) on the data lines. The master device is thus the device
designated with an opportunity to transmit. A slave does not have a right to place a
message on the data lines while a master controls the bus. A slave may thus be a device
designated to receive, or a device that is not receiving communication, but should wait

until a communication is sent to the device, or the device has an opportunity to transmit.

However, in one embodiment one or more sideband signals may be asserted by a receiving
4



alternate control of the bus, or the data lines, for
each to have an opportunity to transmt. [0020] Thus,
walzwb/o®0iD0 may control the bus, and nay be corci/us0esio31434
the master. In one enbodi ment device 100 represents a
subsystem a circuit, a processor, etc. As a
devid¥ QOISR deviR v ER whOD HEBYs S LR BT byPa HRSEE. 8T he BMIRORRY
processor in system 120, an applicat’i ons processor
. Q. Vi { cees [ rol .of one .
steryfe Syt o0 5, R P83 Br RS AR aF BB Bini g B
em 120 tc. In qne enbodj nent a high-|evel
ooz BhEs ugiicd ho& ey siticlahe. . By b oo dusigr Tn one
and may generate the clock signal for comunication
embegjment) ¢ vICPHEOHPRR SN R ubpy B FSOICU Had/ PIRC ST iCe A Rrocessor,
sl ave on conmuni cati on bus 110 during operation of
devieey Hilammyl &preshiraganeral-pumposaiporeses inaystétre 10 emeapplications
system 120 t han those shown. [0021] Devices 101-103
procéSPf @SN devlideahattak acbebSandsdtRdNSdI&IT®ONe PF AOASHPIiBation level
| ogi c arrays, peripherals, external servers, etc. Each

progiﬂa%yé/&%efﬂe%cu%i%ﬁs ORYykERT SHEAE. TEnd B RHmERY t%?h-?etve ssor

poi nt of operation/execut’ion of system 120. ot he

. ' h . ' I ' d
i S e T L
o SRS 85" B o B PR 2%

sl ave devices, and woul d receive a nessage and/or
commapigpiion eusel 10riuring opetatien asysism Kéy Merearfewey depisenmay be
and/or transmt. [0022] In one enbodi nment
presan msysierai 2@thab wlgosgé $Mowmy support a broadcast channel
and a non-broadcast channel, wth the broadcast

[002¢hBavieks DEli- 1B eprédtiotiir BitciitsPaibl Y tathd préda eWons logidIares s,
and a broadcast | D, and the non-broadcast channel

peri _Hd1Y ef&%i] £drotks e apRthhRNice d01 f185 aRly r%@x‘égé.n? Hedhaster device at
C nunb .

anne er and a device-specific’l In one
som BGEAL LGSR ShulP20 NENPEPEMElGE iyl g0
slavqr.r%{]y?%é %Etgfa}e!i 29( g&%{@%g&i}n&r@gt] lbh ?f Ig}glgr%elrwgrta t((): g Qgrleslicféred a
snapghot in execution of system 120, these devices may currently be considered to be the
slave devices, and would receive a message and/or remain idle until such time as they
receive a message and/or transmit.
[0022] In one embodiment communication bus 110 may support a broadcast channel and a
non-broadcast channel, with the broadcast channel being specified by a particular channel
number and a broadcast ID, and the non-broadcast channel being specified by another,
different particular channel number and a device-specific ID. In one embodiment the
broadcast ID is hexadecimal "F". In one embodiment the device-specific ID is a number

of the range 0-7. In one embodiment the number of channels may be, for example, 8, 16,

128, etc. The number of channels may depend on the number of bits used to specify the
5



128, etc. The nunber of channels may depend on the

nunber of bits used to specify thechannel nunber. For
we@x@aps®se a channel nunber identifier of one nP@bI82005/031434

(four bits) has the potential to identify 16 different

channel s. Suppose that all potentially available

chanfO GRS %&@ﬁ{g‘lﬂﬁngﬁleﬁ&gﬁr i@’nﬂﬁglcﬁséne%bb(}% ](fioHre l%},ts) has

non- br oadcast cha channel s are

t her.e, Wo itionall e -No.. chann e ved.far
the ppfiiif e} B8TidertR Shonne RSB AR Bl Dol BREH Gandte

al |l potential channels defined as either brgadcast or
chanpels atsyqsined at eithes RrRafeashanads PeRFast Cﬁ?@feﬁéﬁqi I§ gl channels are

define nore channels within the sane address space.
definedy theseawpile traditiopal br beafreannalepseraed fos feferd yred, a

devi cespecific ID may be used in conjunction with the
[0028} bedieastbodimaemed sys&inminsithallypoteatiblrahankedsde fioed amyit fee

used with a non-broadcast channel. Thus, whether a

broa@daeinéigloni ro@castehdERE meyemipRly aGfiechamiomn & dOREIC@ASEe channels
channel could in one enbodi nent be changed from being

withfh theB4rhd A&k sféﬁkfe §Reednd ieh ﬁgﬁgéas{‘éﬂm%l id Qeffhed, a ?%vice-

t
function of th D nunber placed on the data channe
r..of extra .brqadcast. channel o &.h umher
spec(ie THRE b8 hse b PumBRAGAR e RARIELT chllnbis M fa fuoadeas
created, and enpl oyed for uses_othe han what nay b
ID e ses WH‘qPH’@“?ﬁ Chit AT 1 P Sheshelifoatingliop broadeast
Simlarly, a nunber of extra nonbroadcast channels up
chanpgl arlaonchbadcagiichpinshetd in eieamhaidinent pe shanged drosybeingla
enpl oyed for uses other than what may be defined in

functibreofsthe spdci fialt changd notnbeoto adiehdtivintdf olre. 1T} Hi@Akdr pracgdioe tie data
is a block diagramof one enbodi nent of a channe

chanfl@k. Al funtter of erh broh®ap BERFHOIp ©ARFHEYhB&If @Fotocol-specified
specification. In one enbodi nent an i nterprocessor

non—glg)pgﬁ%&;{ gﬁgh&p nfd§ bl QHa#é?irbnd ggﬁ)gggﬁ if&%s@ﬂ@t‘ﬂ@ hsn WAt may be

evice-specific a and channel s t hat
a5 B AR en S TG £ EPIP o B on
broaq et GRUTBUpEine PEmpes LFBAdR SRR TN ST GRS BT Ioyed
folr ugégghggﬁtgana\!v{l;\)tvrvneflyol;e (?erlli?lgcri] 1enI t?le tsJ[?e}i:(i)fri]c(zltiE)rrl]/Ie;ro:It-(()sco(lj ?l(fefiil?iggn.
[0024] Figure 2 is a block diagram of one embodiment of a channel definition of an
interprocessor communication specification. In one embodiment an interprocessor
communication definition, may define channels that employ a device-specific address and
channels that employ a broadcast address. In one example, MSL defines 16 channels, with
channels 8, 9, and 15 dedicated to broadcast use, and the remaining channels for device-
specific message transfer. Traditional MSL does not allow for channels beyond the 16
defined channels.

[0025] In one embodiment a device-specific address is employed with one of channels 8,

9, and/or 15 to provide an additional device-specific message transfer mechanism. In
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[0025] In one enbodi nent a device-specific address is
enpl oyed with one of channels 8, 9, and/or 15 to
w@emeios®san addi ti onal devi ce-specific nmessagePCT/HIEDE031434
mechanism InFigure 2 these are specified as reserved
for future use (RFU) channels. These channels are
Figure Qahssedrdqeaified at FseVBl farfamird hseaRFU) cBafslsNAthe edtaiels are
them Because they are not defined, a systen1de5|gner

resefRRYl BéEAusB éhd MSi%p@é]ﬁ@ﬁﬁJnﬁioEQﬁotQieﬁH§ tHem. I?réé:ﬁﬁée thgy are not

application or use. In one enbod
efi L h 0-7
RS e o LSS AR Aol

nmessage transfer nechanlsn1 Agaln, t hese channel s nmay
be custom defined for system broadcast information.
iﬁr exanp% custom system st at us, nessages, etc., may
[00261 In oB¢ gnoPYjmenk? brapdcagieadass is amploysgswidhond efodapnels 0-7
, Because these channels are not defined in traditiona
and/BL0- 14 te pevide ansiddionaldbroadcass meesiige tehsfonmkeshanizyn. SA pdih,
be backwards conpatible with a traditional system For
these xkanmpkB, mdbexedis®naddfined des3beadsto afeSstiisfoar@htidie CF&%xample
bei ng used with broadcast channel 8, if an address

cust&fR§Etefnbtud it Q266 8L, AAIF LSl ?o&@ﬁﬁfnfdeeféeg fa HRm.

broadcast channel”, the devices in the system may

[00279 IB%ESJS% Elfesgarg A6 are Iﬂg dgﬁXe%dlclﬁ tlsaeﬁ%lngll IQIS?d dr e? 3‘5!@%5& pne or

VI ce en on

I dec sa its o vice ID

morg ﬁ%@“&aaa%? ped s@@@sﬁveﬁw SrrePmeltBR gt St Brial utom. For
’%EO 8] Figure 3 is a block diagram of one enbodi nent

exargple beserireaicrs adisss i refinagyastbsingarpd with bgoagaast channel 8, if
i nt er processor communi cation specification.

an ad;bgm athgritieansa noadeastsasidre3y 3 spegifibdfoa ther lmoadkastrchannel, the
subsystem gate array, etc., that nmay perform

deviegph itleadys@em ey gdnofeuhe ine@é.’a‘ge | Thedeyed-§iecifidRidiics@hde@May be
processor 310 may include an interface to facilitate

for al da% Rk PR GAH 3i9fen ©ATHABo8dlakQUhaRRl \éﬁ@ﬂecﬁﬁp tHeGALds @R When its own
processor 310 and one or nore other processors,

devxéjeem quﬁe %%%Xééﬁf}@d ot thE: broadg£st gl%f %ngll €, devices 320.

resent su ens and/ or drivers
t contro era circuits, hardware, etc.
[002§Pﬁlgure 4 g {)lo%E a%ram 0% otle embodlflment of a communication bus of a

system employing an interprocessor communication specification. Applications processor

use.

310 may be a processor, subsystem, gate array, etc., that may perform application level
functions in a systefn. Applications processor 310 may include an interface to facilitate
interprocessor communication between applications processor 310 and one or more other
processors, devices, subsystems, etc., for example, devices 320. Devices 320 may
represent subsystems and/or drivers that control peripherals, circuits, hardware, etc.
[0029] In one embodiment applications processor 310 is a bus master, meaning
applications processor 310 controls one or more portions of the physical interconnection

lines between itself and devices 320. Applications processor 310 may include an interface
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[0029] In one enbodi nent applications processor 310 is
a bus master, neaning applications processor 310

W@ 001084086 one or nore portions of the physi cal PCT/US2005/031434
i nterconnection |lines between itself and devices 320.
Applications processor 310 may include an interfaceto

to thépﬁﬁ’sﬁ)‘g‘? Fﬂt&@%mie@ﬁ&{ %Rgg%%eiv%s @]‘zé.hSi‘ixﬁﬁirl EYdve&es 338 thay include

_ , devices 320 may include interfaces to the
intergaﬁéss té(r:tg%,rgb)gsgc%; i Qrg?enﬁltclctogn'r e"lg:ilgzs{}%é:r gc?e:s]éﬁalcytel%clgg% ?l-:’lfg érl rlfllgree of a
. circuit, a pull-up/pull-do circuit, a buffer, etc.,
pin, § FFCEly ,srr@ulf,r?éirbvsﬂre%/aﬁr@'c&%L—d?\esn Ereih ﬂiﬁ)gffewcn to couple
I nterconnect. The physical interconnection may include
- the dgvices/priogessprfadhe physies! ingasepnaest. Tihe Phirdcad intereernestigmalay
CLK 331, a strobe signal STB 332, a wait signal WAIT
includd Muldplt aignainess DAE[mMy0ihclB84 a clakl signalaPIK 38 &t d syrobe signal
signal LREQ# 335. Wiile these signals are shown, nore

STB 332 f £Wait siph@MWIATITI338 SdafBNnd3 D ATEH 0834, Andad ¥ibitition signal
[0030] In one enbodi nent DAT[ N:. 0] 334 represents

LREi@#t 43isPh@nitd GB& sitdaEse CRoveh, mdte oPlewldY ?itgnw”n%g‘ may b_cla_ present in

er processor conmunication nmay be transmtte
as Sther signal lines may be referred to as si deband
y ?@nal lines. In one enbodi nent a naster device

ontrols DAT[N: Q 4. The master device al so
100335 4r31 e g h A BN P e R S ligetiegy b over
LREQ# 335, control of the bus may be arbitrated,.
whichantafpigcestcomimupidaion mapidpe trapsiditigd d&he ether $igmalligegmay be
one point the naster may be a slave on the bus at '
refereaaiad e sidpledndtsigmal linese In bne embodimboich mesier deivide waniols
signals, e.g., WAIT 333 may be asserted by a sl ave

DATYRWI]| G840 Tht AgasieH8evibdRay hisd BomAg oaobpslorEideband Hagsneds
may be specified by placing one bit of a nibble on

repregglr‘gg% ?%Waﬂﬁ’ eorlti'd]] %g tlé?b%s ﬂTay %EL ier]ed, ?angg(t, Flol will

ta l1nes 334 may rnclude erg a lines
changevafraaerisB Rl s pai Bl Sl B Gl Y MR A per
poinlta’h?ffmg o oglggni?gtgg?%% s iewalir £ VAR 0D brrasaby o
slavesc?eef?creacznetlhg bus.
[0031] In one embodiment a channel may be specified by placing one bit of a nibble on
each of four data lines 334 of DAT[3:0]. In another embodiment data lines 334 may
include eight data lines DAT[7:0], and a full byte may be placed on the lines.
Alternatively, a system could be designed to have each line divided into timeslots, and
each of data lines DAT[N:0] 334 may represent use different data channels separately.
The system may operate to have a channel number, device ID, and data payload placed on
DAT[N:0] 334. In one embodiment a channel may be activated when a channel number

and an identifier is placed on DAT[N:0]. The identifier may be decoded at the receiving

device(s) to determine whether the receiving device is an intended receiver.
8



The system may operate to have a channel nunber,

device ID, and data payl oad placed on DAT[N. 0] 334. In
woomweesdosali ment a channel may be activated WhePCEUS2005/031434

channel nunber and an identifier is placed on

DAT[N: O] . The identifier may be decoded at the

[003%1:&%1 Wisfeh G808 (Bhndeh Q@H@ﬁd@d%n%%@ %Foahbfst Et%ﬁél\é R

vVicé Is an intended recelver. 32] I'n a system
somd RS- ﬁrog@agg@aggég ReSicdSpLag H?W‘xa&g)ﬁﬁég{@ﬁgc{ S7S6R%Hcast

eC|f C ED be specified on adcast
chani i GETV e TcTel SRy cechbec g Ao e FrER e Ear g Similarly, a
message transfer mechanism Sim|arl a broadcast I D
broaggagt Ihbmay be specélipdsm fadft}’é‘iPr&PéC@EébeWegtodﬁaﬂﬁ‘é pn adgitional
provi de an additional broadcast nessage transfer
broadmastraedssga traftstes mexhatisddhds, elstandaid chadriehid¢fironomemy be
enhanced to create a nodified channel definition to
enhahdtell to decares madifict lchniiebdefWitidh @hindlod@intdshgd traishe withhan
one defined in the standard. Thus, a decoder may

1dent'if?é}®t%? 13 ofRldefindl FRAS AGRIakd aThJ?;a§ d@crbdbldl%ﬁ§ kefcbﬁzé as valid a
ot her than one expected on the channel according to

mess%ige th'?ip ﬁa%l afnI 18%& P Pth[:? {1}1§§ l)né: L %Et%d %n e &a}]hépagg%rg din g% gL

nterp oCessor comrmuni ca
escrlbed above. CLK represents the clock pulses in
SPecfifation. i ng di agram The shared i nterprocessor
conmuni cati on bus may include a clock signal to
(0033} Kignrediiytiming ¢agrapyfor pee m@odamemtéés@tewsoqeaﬁor gemmunication
conmuni cation on the bus is concerned. In one
as descritmdiaene. CRKAEBreintsthy clonk puldes ia thietnngg diggrame[Tde 4hared
11, channel nunber field 412, and data field 413.
mterﬁf@dédsbxoélﬂﬂlmﬁmeiltﬂﬁl R Gy ineludd £clonk sithaltél sichesmizBivices on
al so be supported. [0034] A broadcast ID or a

the bq§¥ﬂ 1€§s't SPEF If tEmARA888 HPHEBYs REoREAREH Tndnd @MIbB8inidnt
11 to indicate the i ntended nessage audi ence.

DA’l'gzé?:g)j %%&qgéluéhpa H%ﬁcé ﬂf’h&ﬂtﬁ t&% ﬁ@ %ﬁgx%gr ﬁ%g HAQ, al?lﬁ data field
413 3&%%" 1ok o ﬁ@é‘%@@s si%ts %ﬁy ol PeRont . For

in Figure 4, a device-specific ID of "1

[0034h bfaftd@gstt@@rmme sppaific adtipssdb/maphn placegin dgvice ED field
t he
411 to indicate the intended message audience. A broadcast ID may indicate the message

should be decoded by more than a single slave device. A devicé—specific ID may indicate
the message should be decoded only by the specified intended recipient. For example, in
Figure 4, a device-specific ID of "1" indicates the device with address/identifier "1" is the
intended recipient of the message to be transmitted on DATA[3:0]. In one embodiment a
device ID of "F" may indicate a broadcast message, which assumes that fewer than 2N or
16 in this example, devices may be supported in the system.

[0035] Channel number 412 may be specified to be any of the channels defined for the

system. In one embodiment assume that all 2" channels potential channels are defined in
9



I ntended recipient of the nmessage to be transmtted on
DATA[ 3:0]. In one enbodi nent a device ID of "F' may
WO p@o034066 a br oadcast nessage, which assunes tPer/USE0E031434
than 2N, or 16 in this exanple, devices may be
supported in the system [0035] Channel nunber 412 may
the iRBrpR&RSdor icBfnhdidaBoR B¥fiffiod hﬁue@ﬁqgﬁ%§n€§qﬁé R&dbd St bﬁtgﬁnes

system In one enbodi nent assune that all 2N channels

usedgg nﬁgﬁéseﬁ{ the gﬁ’ﬂg@:‘[ rﬁt%e“? ﬂ'ﬁ,ft %ﬂoﬁlg Hﬁlt 51”1%%'% ?59 ?ﬁazﬂc’iglrxs defined

nicatio I on, represen

u f bits 0 represent. t channel
s %85@ t RapPRpieh o fsirae ?On@%veaﬁé%rrgwdwﬁ FaAD Blaged in
fined as a broadcast channel, which is defined to
de"“ﬁ-‘a%ﬁ%ldé‘éllr & pRsembRilimerishannet 8 stown yrehgnng] ngabeedl2 D
field 4 11. In one enbodi nent channel 8 shown in
repraserin adefimedtroadcagtThamsl.e Thys, 8 bepadedst clwuinglrio spheifstd with a
channel . Thus, a broadcast channel is specified with a
devietespeciicdPedi If. i Bechldeahe dhanBelcad glevich 8D areamsalatched according to
device ID are m smatched according to the protocol,

the pR@¥ES EFeviies bREhOBE HRYi gh&@%@m&&ﬁgmﬁ&aﬁ& thg?&%!%g i he
nessage i s addressed t0 device devi ce 1lmay be

addr&REd é)bde%lcteol g@ﬁ%j?ﬁ{ S/ I 5&3@%«) dgé’o%lg tﬂmggp%% téts%n tthﬂlégh the

nessage nmmy be technrca I Mpr oper ~accor
andard protogcol definitign. In thi n e
messgaw.‘/&ﬁ5$ hgjcafiunproasy seodiig 6 hecindptRiefocpldesipion. Tn
nbodi nent the protocol associated with the system and
this W?Yr?fhgdddﬁl%ﬂj’ﬂ ghangel TPF‘)QB‘T' eporied, be unidirectional, or
transmt only, neaning the receiving device has no way
[0036hIrt ¢ esbanditaent the priotesol asgediated with the sysigokansliieigeliagram of
transfer. The standard acknow edgenent nechani sm nmay
Figuleet aal ibsadidigctidial, pr ool odly, inbBaingteirsdeddngléssieschas no way
arbitrating for control of the bus, establish

in thewaﬁaa?rﬂ ipRot&dol UBENIABS to ARHoWRARe ARG MThe 3And&Ynow edge
cycle to the orlglnal sendi ng device. If there are

acknmx'/ﬁed l%'ngntqﬁ%ql]lﬁﬁb ){ ﬁiedéﬂn@& by psrX Fglrgs%esgcewglg device

TOC SS COU

bstantl omﬂed tra o dln,
arbltfaﬁl@gé%rs@n?rpl e tba%m; oS D MR o che s, AT g8 g an
failed reception, the process may extend even further.
ackngyipsdge syde éthg oalgmbwng@@@%ﬁ@ }éperg @re multiple devices in the

platform/system also requesting the bus, this process could produce a substantial delay in
acknowledging the transfer. In the case of needing to re-transmit the message for failed
reception, the process may extend even further. Thus, standard acknowledgement may be
inefficient in terms of performance, power, and timing.

[0037] In one embodiment a transmitting device, or master (the device with established
ownership) may follow transfer of a data message with tfansfer of an acknowledge
message. The data message may follow standard communication protocol specifications
using a data channel to a particular device. The acknowledge message may be transmitted

by placing a device-specific ID in device ID field 411, and a broadcast channel in channel
10



inefficient in terns of performance, power, and

timng. [0037] In one enbodinent a transmtting
walenwic089050r master (the device with establi sheBCT/US2005/031434

ownership) may follow transfer of a data nessage with

transfer of an acknow edge nessage. The data nessage

numbB&¥iel P41 00 8¢ dnelafethiNEBHaCAhhPPe Pladidif Yata field 413 In one
specifications using a data channel to a particular

b

embfififihe 105e 8F LRUWIAART ?%ﬁ‘?%ldd‘@é. g A 3*‘ %ﬁ’gfﬁa

~_and a, br oadcast channel chann

Dorfy{carg Tagite Shsgiraa fepesifie kRPN GeBs Pt may Be gmiplived.
field 413. I n one enbodi nent the value of the data

Duripg theagknowigdgeamessage theirscaiving dgVighmay RS o8 dgmssest qpe of the
"Don't Care". In one enbodi nent a specific acknow edge

sidebaatl signatayo belicapwbstbet. thOmessage wheregeikedw edge nessage,
the receiving device may assert or de-assert one of

[0038 hBorséxdaipia) th sic granpletod Figuek ¢ahechinatliwntrohgarobe d3a gty be
was received. [0038] For exanple, in the exanple of

assefedWhife the trtahﬁnﬁh?g‘di@llde Blifi&d a &vie® ¢2q- Hﬁd/a Bfoadcast channel

asserted mhl t he transn1tt|ng devi ce speC| ies a
" 1" . " " 3
s A5V 90 k3 0k é%fe% o 2 %Ecéﬁdéﬁlﬁég 2Fle WAIL SR £
during. the,dat a )
dur"tgrt%ﬁ Qﬁﬁg’f‘?%d b0 dan g et B S BNty hsBendit op e
i npl enmentation, asserting WAIT 430 durln t he nessage
1mplﬁ@9nt|awm @&sleglngWA,{E élggélgrlgg]gmr@psg@er@%yelﬁ icate the message should
Alternatively, asserting WAIT 430 during the nmessage
be remeny. iMgimasivelyt dsseming SAYEL ddsdyrimgphe mgssage miay értlicarpthe
original transmtting device may sanple WAIT signa
messagOwas piopeRly fet@ived. Theadginalrtransmitény dévitdmapsdomgla/VeA e
nessage of the original receiving device. [0039]
mgnzﬁ@@@ lat f3Ghe Wﬂﬁ‘o %Xd"%p?é%@w@'nth%)éﬁlt(mlé?@ rﬁéﬁ@i‘ée@if'tﬁ’@on ginal
her e nay be one or nore nibbles of ta payl oad
which tinme the original receiving device has to
mcmgH%] m)edge a message transfer fromthe origina
nsm.ttin ce.. Two ni bbl of data,are shpwn
1003k SRac g piag B SR ghelem ey, R maY BY nayey more
interpreted as bein g
nibbles of data payload during which time the original receiving device has to

acknowledge a message transfer from the original transmitting device. Two nibbles of
data are shown merely for purposes of illustration, and is not to be interpreted as being
required or limiting.

[0040] Figure 5 is a flow diagram of one embodiment of transmission of an interprocessor
message. In one embodiment multiple processors, subsystems, peripherals, etc. are
interconnected on a bus. Interprocessor communication may be facilitated through the use
of messages across the bus. A message may be prepared for transmission, 502. A device

with ownership/control of the bus and/or the data lines may be permitted to transmit a



required or limting. [0040] Figure 5is a flow
di agram of one enbodi nent of transm ssion of an
WO pdoenprosc essor nessage. I n one enbodi nent nul PCPUS2005/031434
processors, subsystens, peripherals, etc. are
i nterconnected on a bus. Interprocessor conmunication
- P infqlakd tRES i | Led G S
messBY. P ioed FeBLE SrIECUELR: 1A aliRS sDi e TPAROGS WAL B
502. device with ownership/control of the bus and/or
Um“?ﬂémggfchﬁﬂggnﬁg§nbe permtted to transmt anessage.
e intended receiver or receivers may act as sl aves
l004gﬂ1te%%etﬁa§n%wﬁghw e Plesiagest r?%ﬁ%aﬁ@ﬁe*é-%r%dtz% 510. For
master. [0041] It is determ ned whether the nessage is
exaniplo aduasmiting nodulsronadeamsmittisg deviFomap detamhige that a broadcast
transmtting nodule on a transmtting device may
messdgd Broingsehhdh aaotheoadapsd, apescesge thas ghieraies the Messaga for
anot her exanpl e, a processor that generates the

transHRSSROIAdicales td ARaMEnsféQRAatithélne&agSistedthér Brbata 88 dr k-
that the nessage is either broadcast or nonbroadcast.

broa&a@t‘t pﬁg%ﬁlzas S igl iﬁteh&g deud 5rem:‘i!v x]:s,pén% may not indicate a
i ek gt ey

recelvers, a not 1 nadicate specifiC recelving
evice.. A .non-bgoadcast ssage iLs. jntended for one or..
specfi s fyng o ek, SRUTHO R SR SRR iy BhE BE ot Bl miREpiiea
device | D If the nessage js_.a broadcast nessage, it
receivers fwhish mayey idensiiicd PYtar@évweégaéét%wmqssqs@ it 3 Bioaniqast wgssage,
~_on a broadcast channel, 520. For exanple, the
it is dagermingdceihéther the oessest walhpe tgrsanitisd ea broadeashehannelg520. For
device to engage in interprocessor conmunication may
exanfd€ chd gommuohiaationnEswageniplpwsl Hyahd eatsmditimgidevied t@engage in
certain defined channels, according to a standard

interPloRéR60¢tonSRRitAti chahaPEeOiy béttdin RRssabé typBetdHeaptGmsted on
nessage i s a broadcast nmessage that matches with a

certa??&éfﬂ‘jeh icﬁﬁhdlgfs, Qccggﬂn &aasgtarﬁgﬁi;}{)}g{o of IR IR IFFIEHTRYonL&f the

ransmtted accordi to t ndard specification,

22. [0042] |f ' b : h
broagigSmpieee e o BRASHES Tl et BTG R B R bl
br oadcast 1D and a non-broadcast channel pay

changeletemesgagesnay beripansmutiadaeordig ﬁlwer}dafﬂs%ﬂe@?iza@orsé%%

[0042] If the message is a broadcast message that does not match a standard specification
definition, a broadcast ID and a non-broadcast channel may be specified, 524. The
message may then transmitted, 526.

[0043] If the message is not a broadcast message, it is a non-broadcast message, and it is
determined whether the message will be transmitted on a standard device-specific channel,
530. For example, a transmitter may access a look-up table, a storage location, etc., that
indicates a channel to use for a particular message. A device-specific channel may be one
that is defined in the specification for transfer of a particular message type to a device

specified by a device ID. If the non-broadcast message is a message that matches with a
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[0043] If the nessage is not a broadcast nessage, it

IS a non-broadcast nessage, and it is determ ned
wokmebheosde he nessage will be transmtted on a BCEUSENTI031434

devi ce-speci fic channel, 530. For exanple, a

transmtter may access a | ook-up table, a storage
defidiQGRbE Pevi@l GrecificRBhndel O HBFRifkafilRAMRE el Bed'RBy bR 2
elﬁart?cu@?? nﬁ?ghbe.lkedeJﬁceﬁibegﬁ ?c c gnné% nﬁy be

on hat i.s ined.in the.specid,,cation for transfer
wansfipfied Abrde (5 RERe] 2065 22061 ce speci 1 ied by

device ED. |If the non-broadcast ssage i s a nessage

(004, e CES8S 154 43 TCERBPRTIF FHesHES es OV &%%éc%t?fld@rd

channel of the specification, the nmessage may be -
spectfican@inflefinidom aclsvigenpedific Hhandse bregdeadt dpaes! mayhe spacified,

522. [0044] If the nessage is a device-specific
534. mHesagsagdmby deagranchitedt $36. a st andard specification

definition, a device-specific ID and a broadcast

(0045 RipMRE 6170Y IO diRLEM{df e emB4dimEREOMRALSRASN 188 nidHEBf an
transmtted, 536. [0045] Figure 6 is a flow di agram of

interpREe SBPRAGL TP rafdferdA ﬂ@é‘sﬁ%é"‘fn?? 8€ tBMfePld f0m a trangmitting device
or nster. e

nt er pr oces message tr A nessage nay

o5 GEOREULE ohEah e LHARREIOL 9 FEE a6 B S LI v
hat . co Ii?s i.th the_ channel and transfer, S

the cligineh i ST ACRTIORE B B BEBRE QTSRS PB Apecification. A
specification. A data transfer on a data channel may

data frapderen & data channpgmay mvglye spedifyiigethe datg channel and a device-
devi cespecific I D. [0046] In one enbodi nment

specificdidsm ssi on may be unidirectional, and a nechani sm
for acknow edging the transfer is not provided in the

[0046 PREbiid dhtidddfientArad §MissiOn g Wefuntditebtiomy, 4a8 ash@bbihis@dor
on a channel that is traditionally a broadcast

ackn:c‘)%?ér?rlgﬁlg* th® gﬂmsfﬁr;is ir:irgtzggrf)i/iggdjinat QX&cifEﬁﬁoﬁj eéidgeggagggfé éé D may

y “cause t age to be recelved an

only by the intended receivern ven thou ssage
be stpig o it RO R & oy SR kPR SR 2R TR above
nornallypb i stened to and deéoded.bg al |l devi ces on
Cq-FREEN

The ¢y 8Y Faie thegpessgeetn e reqeiied ppd Aeqoded paly bydhe

be according to the protocol specification, and the
intended receiver, even though messages transferred on the specified broadcast channel

would normally be listened to and decoded by all devices on the interconnection.

[0047] The first transmission may be according to the protocol specification, and the
second transmission may be a device-specific communication on a channel not defined for
device-specific transfer. In one embodiment the receiver may assert a sideband signal,
e.g., a flow control signal line, to indicate an acknowledgement to the transmitting device.
It is determined whether a sideband signal is asserted, 610. For example, the master may
test/determine for the condition/state of the sideband line (e.g., asserted or not asserted) to

receive an indication from the original receiving device whether the message was
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second transm ssion may be a device-specific
communi cation on a channel not defined for

walewbosospeci fic transfer. I n one enbodi ment tPEr/US2005/031434
recei ver may assert a sideband signal, e.g., a flow

control signal line, to indicate an acknow edgenment to
. . r‘ [+ . -
it MSSRPIERA MR i f s R PR g i

ster test/deternm,ne _for the condition/state of
and hvgni?‘ﬁg%%a Cliv%-govfglgﬁél,rilng's,serted or not asserted) to

eceive an indication fromthe qgriginal ,receivipng ., .
(0048 thesidghaps é&gnﬁlnéawe%%&& Qenal cesPivdee doriGaPH e fndisating to
that a signal line is driven high for an actjve-high
the ogigipahiransimuingaieuice thay the messngeorasaiet propeihy raceived, apddhe
l[ine. [0048] If the sideband signal is asserted, the
message gionkd be resant Vo 1dg Ifithe isclebarlsigimal isnddiassdriedgtht original receiving
original transmtting device that the nessage was not
deviRAPED WdicAGRE WPHle ofiidal Rt sHREAAEEViS DI the PRs§R8 s properly
614. |If the sideband signal is de-asserted, the

recei9&d, Ah@ale &@s@?éevﬁlﬁ'?béjﬁl\ﬁg ﬁacn%erc%@d A9l aatiNddicRidRSould be
0 t th

[
rginal transmtting device that the message was

switdfed 5 el ah B S il R AP e it and a e
switched, in that an asserted.signal may indicate a
asserfrdspgrial {nay dedicaje @egpﬁﬁ%ge,silgwg bg r?gféﬁtsser ted signal may
i ndi cate the nessage shoul d be resent. [0049] The
(0049 Fhevasiayp eperetionsot diguresyliandd B e gagoysembediments Hay be
enbodi ments may be perforned utilizing the structures
perfoimsd niibeidg iher eruaturehditstribed hkteyn. Addihomedlyamadsse-béassible
and/ or execut abl e sequences of instructions/code nay

and/d1@x8&REb1E Sequended biimRtEtRinkRbE: fiap BE Lfxddo ipBrfing Upe&stidns
and 6. Thus, the operations described nay be

descﬂg@:cilﬁ;ﬁ s Whd B Thid VRS dperafiBh YBERbe DhaPbC RRHLABES With

re and sof t ware. The softwar e and/pr firmare

P b RS GG Fi b e ware s
executing/ perform.ng vari ous operations, including )
firmygrgopienbmpy eww{?ém%meewsotﬁgw 4P ﬁréigvaaeegm%gl& gfhggeironic

[0050] Instructions to cause or result in a
devigenelisi, we¢catingfpedanngng sgiuis/operatirs; encluslipgsomesy e all of the

functions/features described above.

[0050] Instructjons to cause or result in a machine/electronic device/hardware to perform
the operations may be received via an article of manufacture. An article of manufacture
may include a machine accessible medium having content to provide the instructions. A
machine accessible medium includes any mechanism that provides (i.e., stores and/or
transmits) information/content in a form accessible by a machine (e.g., computing device,
electronic device, electronic system/subsystem, etc.). For example, a machine accessible
medium includes recordable/non-recordable media (e.g., read only memory (ROM),

random access memory (RAM), magnetic disk storage media, optical storage media, flash
14



the operations may be received via an article of
manuf acture. An article of manufacture may include a
woremhiosmsaccessi bl e nmedi um havi ng content to pPOWUSE05/031434
the instructions. A machine accessible nmedi umincl udes
any mechani smthat provides (i.e., stores and/or
Mk S [ [ r
e R 4 oM ea AL B BoA AR 2SI Fobdhares
sgndfy Bk 1 A R A SRS Y e Gigbuss e ETP € @
or dapl.e/ pon-r.ecor dapl e dia (e.g., read onl )
1005 EREE5 7 iech PIoCk HREGH G ot of RV ngHE? having
di sk storage nedia, optical storage nedia, flashnmenory
procepsqis Math a physicpl inggscopmest. Hortable deyice 400 map repsedent various
acoustical or other form of propagated signals (e.g.,
devieeay liardwareamés, elécibn@rsadctsregnat.s Fordixgimphd, psitariatisvice 700 may
etc.), etc. [0051] Figure 7 is a block diagram of one
be a EAIDpIinE BN m@tpHdNBQ peréngl digialGesiftami (PDAYS DFESSRI Sombiitihg
a physical interconnect. Portable device 700 may

devideS Bice PORLLI¥ AELiRL F061 8MY GRFudeNBEANRNIR pmt&%n_oﬁlvﬂﬁéﬁeam ting
structures, etc. For exanple, portable device 700 ma

a | 1 n . [ ne., . rsonal digit
nard 35 gl BRRAPmed REPRbRAR Py BRI Bp RUE ahvare anor
Portabl e device 700 may jnclude a conputing p atforfn
OPeIYNERYPEMS st vRtsr SRAQTePBRGAtQPR O PreYide Betigeglity of
platform may include the conputing hardware and/or
portaplredeyidentyOs yis paerambedimenisanpligations peocessatl/ K} may be a circuit,
applications to provide the functionality of portable
procesui, sebsySem, ¢w., on¢heendsopliatfems. hppieieodtod oment pppl et ey
710 may be a circuit, processor, subsystem etc., on

procés3er Nwshapbéthe@ompulifig Em&o@mbﬂp&mm dearel 700atAppliSations
processor 710 may be the conputing platform of

procBR61 P Raf6¥ birforAbre HARRYdrE BEPERNR! ARFPGSAEIdiHE aBRNerRP

one or nore hardware conponents, and/or including a
u %nerggelss&ur pose processor. [0052] Applications
p rpg?o%essor' 710 may include MSL interface 721 that

vi des. an interface to, physical.interf 730 t
ro0s B, Gppliiot mrogimoori b0 resiirble biShsirufiioph o3f Fhebitrenisnay
include MSL interface 722 to interface to physical
interfage & physicaly Beerface 3@ sanggiosubsystem 740. Radio subsystem 740 likewise

may include MSL interface 722 to interface to physical interface 730. For example, MSL
interfaces 721-722 may include pins, circuits, buffers, line drivers, or other
hardware/packaging to provide access from applications processor 710 and radio
subsystem 740 to physical interface 730 between the devices. Physical interface may
represent a high throughput communication bus/interface for data transfer between
applications processor 710 and radio subsystem 740.

[0053] In one embodiment radio subsystem 740 represents a periphefal device on portable

device 700. Radio subsystem 740 may include signal processor 741 to provide radio



interfaces 721-722 may include pins, circuits,

buffers, line drivers, or other hardware/packaging to
w@emsios®saccess from applications processor 71BCHENS2005/031434

radi o subsystem 740 to physical interface 730 between

t he devices. Physical interface may represent a high

comrtnnﬁiegt?fe]fﬁ‘l'gc&gi appf]:&lﬁ? tPEhA{d JubEYstedE $40. Olrn d?l@tegxbrogié?eglt

tran I cations processor 710 an

. ubs ste 740. 10053 one enbaodi
signd ERYSCETH 00 b%apsglbe?&d oS TR e AT s 8 700
ort abl OO Radi o. subsystem 740 may | ncl u

005§}’ Bhrcy %%ﬁ@ NG FnoAdiE &03yRE L OTHEHFY %ﬁn.ttsﬁ%ased on
processi ng functlonallt to radi o subsystem 740. In

or degyyed &epotie Mehilesicglable %ﬂbéM%«bf’r MbL2stapdd an enbedded
processor on portable device 700. [0054] Physi cal

specifichtiorf/defeniti@@piorocoh eClemield inmayrite defiyed er asscgmetpaiticatar on
bus based on or derived fromthe Mbile Scal abl e Link

funclidfBlysedin thhidnddr@nBér ¢kam })le in one embodiment physical interface 730
specification/definition/protocol. Channels may be

may %ﬁﬁcgerﬁ%meﬁst 85 BlodE! &aﬁéxggkgﬂf de&’cg_"sfgeaﬁéchéﬁﬁl(k)”aé he

sta For exanple nt physi cdl

deflngﬁ.}gg%%r? %le%y 2 atnggard nR/iulIIt(%icast Ita mﬁﬁ Bl uﬁ)(#e(l'ﬁyc%‘ :gs cao%espondmg toa

evice-specl

defl ned/ aSSI ned by sta dar | 1i data may
messgge/p HARHEx FGHTHE ‘PEE‘ﬁ f'ongu %@Wastﬂamfaer
occurring on a nultlcast channel Li kew se, broadcast
broadesstirasies mmydwdndsistood 4p seesparding ko A mewALY arsteron a
corresponding to a nessage/transfer on a broadcast
broaddaatnciahnel aaml dbeicespecfie dathitmnsiet mAy redersd @messagertednefer on a
to a nessage transfer on a device-specific (or

devid¥OdpebifRAIERST broaddstHbi-nfudtidapt) ehamse! . [ 0055] A
broadcast channel nay be understood to be a subset of

|
‘[005%5@%0 I él{% Jﬁ:@ fifay 68 %ﬂﬁ‘&ktob@ td b2 subsEnYf ft}hﬁ:@%? m‘ﬁhﬁ:‘ﬂﬁe

rans er a nessage to nmultiple

chanéglcxip Etiégg{niulf’ ?amt“ ta%geel?rﬁuz? ) e de’?ingcri 9oatqgn%fetr acfneasn%%;to {F@M%ﬁ?

ans er message sinultaneousd

recifeermaunepsoy A ewe e %eaé'b%%%ﬂﬁ& B hthe message

defined to transfer a nessage to a single, specified
simultaneously to all potential recipients, or all devices on phys1cal interface 730. A
device-specific channel may be defined to transfer a message to a single, specified
recipient. Of all devices on physical interface 730, it may be that the only device to which
a device-specific message is transferred is the device corresponding to the device-specific
identifier/address indicated in activating the device-specific channel.
[0056] In one embodiment a broadcast message may be made on a device-specific channel
on physical interface 730 as discussed above. Namely, a broadcast ID may be used to

invoke/activate the device-specific channel on physical interface 730 and the message

transferred.. Similarly, a device-specific message may be transferred on a broadcast
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recipient. O all devices on physical interface 730,

it may be that the only device to which a
walenwicossospeci fic nmessage is transferred i s thePdpUSTEs/031434

corresponding to the device-specific

identifier/address indicated in activating the

changﬁ\ﬂn ﬁl@ﬁ%{erﬁcéwlfm e[xgglg@, iVBk B RCEVRRG AEH a@cast

br oadcast nEssage nay be made on a devi ce-speci

chanﬁé%f et he% 1BQ¥ c(fﬂa{ I_I? ng{he%ge%saé(?%ﬁ%fogéécussed above

roa cas I ivoke/ acti vat e

oosiy S SRR 5. SUamISL A Rl gl A er ace 750
devi ce- specrfrc nmessage may be transferred on a

signals/Bagke 48 vam ambedimsat Qifyaineee cprrd sigaeals nrhemgtivated/controlled
exanpl e, invoking/activating the broadcast channe

by adetibe thaedabswnot kavepeaicfshep éfDhadata bheomwdshdghe broadcast and
transferred. [0057] In one enbodi nent physica

devi¢erdreifirCBanmls dr8ypéraet UAefl®nomtfol RIphel I@ithiyobe present, such as a
signal s/lines. In one enbodi nent one or nore contro

wait%'r | eATRYnRS! B5ial M?ﬂr@d/d@grﬂﬁé'c%r{rﬁg f&ya @cae%ﬁ%vrcw indicate

not have ownhership of the data bus on
to the [rgr’i‘s%?ﬁ? &P%cqﬁa NG§ P?e?@rﬁ%dn%gr%ﬁém%lv% tRd t?an%ﬁﬁ&@a‘ fidsage.
wait or eq al ent control I to provide
For GhmRlentherETB) T B STl a0 BELeR RN B> 1 anfe
transmtting device that it is presently unable to
embedipeniacanye!l sigaddman heatsedtasisaplement ap agkapyledge meghanism. For
signal may be asserted when a buffer overfl ow occurs.
exampie,dyaisangrodtivinerspecific addnessl onsd poadcantephatiee] as debctibed above, a
i npl enent an acknowl edge mechani sm For exanple, by

transu§iiting devide wageroviee i tine preldd éshoreceivingarizass imdiiat Whether
as descri bed above, a transnitting device nay provide

a me\%ngb WBis PEEivRE, §rabndifte tﬁeeﬁgésﬂgé'@logﬁ\ﬂecr@seihp lf{ﬁ%aﬁ%ﬁtmg device

her a nessage was recelved, or whether nessage

follo%gga%o?m?le(er esa%cr:]cgrdm é esttanl?is{{i] epr'é{ &ggt Itr%ﬁs w1tﬁ%§n 1f1ed

A acco pro oco

transfer, wt |f| r ansf C

transfirde o B Db 0o Tt e CSW@T bk 14 Fog ffq%érr%sfer
transfer may be decoded at the receiver indicated

may bp deehsigtl @bthe peaeivgr indigatadeyethe deviehBithat e receaites shawdd activate

control signal to indicate an acknow edge. The
the copeeali sigmal acikdicate adgekmpdbdgel dinespscific acknowledge mechanism may

be up to individual design, and one example may include asserting the control signal to
indicate a negative acknowledgement, meaning the message should be resent.

[0058] Figure 8 is a block diagram of one embodiment of an electronic device having
processors with a physical interconnect and a memory subsystem. Electronic device 800
represents various devices, machines, hardware units, electronic structures, etc. For
example, electronic device 800 may be a cell phone, a smartphone, a personal digital
assistant (PDA), a digital data organizer, a personal computing device, etc. Electronic

device 800 may include a computing platform on which computing hardware operates.
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be up to individual design, and one exanpl e nmay

i ncl ude asserting the control signal to indicate a
woe@answes acknowl edgenent, neani ng the messagePChusods/031434

be resent. [0058] Figure 8 is a block diagram of one

enbodi nent of an el ectronic device having processors

The ééﬂixﬁﬁhtﬁ\gﬁﬂ‘éfﬁirﬁl%ﬁ fNcRIdE @Hbrk%?ﬁspgﬁ? g h&dWRRRAnY/ ot WpEMaih g B stems,

ectroni c device 800 repre vari ous devi ces,
chi_nes, dwar. iLts ] roni J UGt ur . etc.
rre S S5, AP BB T AR5 e B fcesoo

phone, .a smartphone, a persagnal digital assistant

In O“GISB%O?“B@‘H iaaPlt‘gPo’&saI?raC% %‘a&%ﬁi@ﬁf?wg%ﬁeﬁl%ﬁa?m%ﬁ?fuftfbﬁéstem’
device, etc. Electronic device 800 may include a

etc., e HisUidshpjatipran.  brapesmbrEinednt apitisationsPrecassinal @ represents the
oper ates. The conputing platform may include the

compmuomgpl atfogmherethotroric aledico B0@ pApplidatignsyretasse, 8 1Banajvizer @ne or
drivers, and/or applications to provide the

moref K@ 4re RaMmipbiten®d, afd/BEincding Lenere p&POse proc3Bs.
enbodi nent applications processor 810 represents a

i . . t .
0059 AFYAoR] OSSO USHRPIHATM freraBsel Bt

. e | . .
inerlgGB S TRI AL T SRE SRt Moo Al BB o) BebbARb oS0
.. hardware. c ent s, /or_including.a,general
ke 38 G QRS omer s aaaies supace 4t PEALH REREE 620 ooy
may include MSL interface 821 that provides an |
examplg, ¥k dnterfecep Ry kB may Apcdudeqins, gzouitsobyféqrs.dingdaivers, or other
controller 840. Peripheral controller 840 |ikew se nay
hardwarelpadiea gl toi proedé acess82@mtapplicatiens proecst@r §30yanil patipheral
interface 830. For exanple, MSL interfaces 821-822 may
contriollet 84ierophiSical Ghiekdel 830 HetilbdenltBe ddvides. Bhyi& $nterfice 830 may
ot her hardwar e/ packagi ng to provi de access from

repre@PRt ol Hi g IHROFshBLOSRTRRic AR RATShBRLdeRDEIR) e R &h
840 to physitcal interface 830 between the devices.

appligerlkyosnisﬁ)? eitsggi'%ﬁ@%l‘é(f?eﬁr&%ﬁﬁg%r{t?o:éﬁgg{]t a hi gh throughput

COMMiM Catioon ce a transfer between
i cati ons processor. 810 an eri pheral controller
1006855 oG Grap Rt saret SRR RERS A vEBRD s pedpterd
840 represents a variety of peripheral
deviapalpnbsasiemsionylacenpicaisvir 809 or axamela, perimum coaspoller 840 may
exanpl e, peripheral controller 840 may
represent components of a user interface (e.g., a liquid crystal display (LCD), a

touchscreen, a keyboard or equivalent, etc.). Peripheral controller 840 may include
processor 841 to provide processing functionality to peripheral controller 840. In one
embodiment processor 841 may be an embedded processor on electronic device 800.
[0061] Physical interface 830 in one embodiment may be a communication bus based on
or derived from the Mobile Scalable Link (MSL) or MSL2 standard
specification/definition/protocol. Channels may be defined, or assigned particular
functions/uses in the standard. For example, in one embodiment physical interface 830

may include multicast or broadcast channel(s) and device-specific channel(s), as
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represent conponents of a user interface (e.g., a

liquid crystal display (LCD), a touchscreen, a
weybozaoss or equi val ent, etc.). Peripheral coneeDUS®D5/031434

840 may include processor 841 to provide processing

functionality to peripheral controller 840. In one

definRARASGEARMNy tRE HGRERQT MidcabBatdRa R BoredipEtiRch MERELIS Rhnsfer

on el ectronic device 800. [0061]" Physical interface

. ni .
occufift A B AT e o R P A R B iy
MEL2 st andard , spegcification/definition/protocol.
corregRaHR TR YRR Bt PR ToRP A S AR egirc dataransfor
functions/uses in the standard, For exanple, in one
may gHefogidreeRsagsyaistes on jadeBice-§pe1fsR(®r REY-brofdr pganon-multicast)
mul ticast or broadcast channel (s) and devi ce-specific
chang¢lannel (s), asdefined/ assigned by the standard.
Mul ti cast data nay correspond to a nessage/a transfer
[0062 AWbroddeast @harmeitilal ibe astibsehafitgpds. of M dwvdss ehanbéldadeaaat
data or a broadcast transfer may correspond to a

multiBS TR el hA DE AL R @ thnOREE ARbsagd ﬁﬁl?ﬁitipléi{é@lipients

devi ce-specific data/transfer may refer to a nessage

- r A0 v - [ - hr

simul BTG} Ao A RS i Sret e PR BREARbmcly ol
be.a subset o pes of nulticast npel in th

potenicy FocER ol dev RSy by Siel nfeiits BE B Revisf-shet i dague!
to multiple recipients simltaneously. A broadcast

may HRBSiRed MEEsREs fohungle. sPRefipd tesiient s Piall darises physisah |
potential recipients, or all devices on physical

interfane 839,atmag 8O thanthgeonl cdevaqeeio iwhich @ dewmierespenidly nigssagsfier
a nmessage to a single, specified recipient. O al

trans€ieidd e theale vigh ksiresplonding € fhaclevi838pecific idamtifixe/atbets indizated
only device to which a device-specific nessage is

in actiV & 18E H&Fcd-SpeLlTR daNiege corresponding to the
devi ce-specific identifier/address indicated in

i vati L £ 10067 .
[006 Ioé(i-lé r%ﬂ%)dgﬁgnrt %go\é{):%ig?ﬁ %ﬁéagg gnaﬁgg)?}ﬂgde r%l[cfle&)eglﬁéeésjpgmﬂg €hannel

nmess

o oS8 GRREE 50 KUSRAGH 2 B Bk R
ID mtglg/ %2?1(s:eadstto invoke/activate the device-specific channel on physical interface 830
and the message transferred. Similarly, a device-specific message may be transferred on a
broadcast channel on physical interface 830 by, for example, invoking/activating the
broadcast channel with the device-specific ID and the message transferred.

[0064] In one embodiment physical interface 830 may include one or more control
signals/lines. In one embodiment one or more control signals may be activated/controlled
by a device that does not have ownership of the data bus on which the broadcast and

device-specific channels are operated. A flow control signal line may be present, such as a

wait or equivalent control signal to provide a mechanism for a receiving device to indicate
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ED may be used to invoke/activate the device-specific
channel on physical interface 830 and the nessage

wo e@ess®se ed. Simlarly, a device-specific nMesBEDESIY031434
be transferred on a broadcast channel on physica
interface 830 by, for exanple, invoking/activating the

to thOi: RNy deVRBMt itk bfbsérhﬁ'] WHa¥leG6 reePRe ithd @arlshiRdtmt Rege.

nessage transferred. I n one enbodi nent physica
For bl BRI ghinifbe 3%%h§9n%8§”b9{femeﬁl°:‘9§%%u84 cont ol
j gnal s be acti vat ed/ cont b devi ce .t ha
10063 B biiiBens b sienal T be ko dheRalrobat taknpRlsdee
br oadcast and devi ce-specific channels are operated. A
meckanisip. cipitexampls; Brusing p devigerypasticrddesshon abrragdeass channel as
wait or equivalent control signal to provide a
descrilgaslheboiv s m transmitting devivé mgy geovideen time periddtor ghegeedieing device
transmtting device that it is presently unable to
to indieste ivhetHeh @ mdssags Wads treuti wed seragieethdr olie @xsagd shoutdise resent. If a
signal may be asserted when a buffer overflow occurs.

transhg@ﬁgldehee B RVRDRFHIAERL g, 2acESAlzab tfd @itdardFrsde6]) daRd
to i nplenent an ackno edge mechani sm For exanple, by

transg%' 391 é‘m‘ég}ﬁgﬁ ove faé tmﬁ%[ R0 a8yid A3 d5RShe mﬁﬂﬂ%ype)

escri ransm tti ng device nay provi
.a ti. eriod for th i Vi ng device c
this RS (0 [E2, 3 § § 836 el YeSRARRE b A Trr Dy
shoul d be resent. transn1tt|n device follows a
shoulgpctiypte the @ntrob@smld? H@hqa& nckaey I%e&er dlhs peeifis lapknpatledge
transfer with a nodified transfer (e.g., m smatching
mechansntmay be depndentiupoh éndividnal esigy, eyl one hkamplo aayiinelude
transfer may be decoded at the receiver indicated by
assertifig titeaon@rel $ighdl haindidatesdmegatdvesdknvaledgéhentCodining the message
signal to indicate an acknow edge. The specific
shouftfkn@wWgdge nmechani sm may be dependent upon i ndi vi dual
desi gn, and one exanple may include asserting the

(006G, ey SR ORE R e Rl PR e SRR AR

W e I moﬁg”ﬁaio%

menory_controller, logic, one or npre nenory
devices, etc.” In one embodiment memory subsystem 850 may include non- -volatile storage

851, which represents memory that retains its information/values even when power is
disabled to electronic device 800. For example, non-volatile storage 851 may include read
only memory (ROM), Flash, programmable ROM (PROM), electronic PROM (EPROM),
etc.

[0067] Besides what is described herein, various modifications may be made to
embodiments of the invention without departing from their scope. Therefore, the;
illustrations and examples herein should be construed in an illustrative, and not a
restrictive sense. The scope of the invention should be measured solely by reference to the

claims that follow.
20



devi ces, etc. In one enbodi nent nenory subsystem 850
may i nclude non-volatile storage 851, which represents
wWoreowe/0390shat retains its information/val ues eveOT/MREN5/031434
power is disabled to electronic device 800. For
exanpl e, non-volatile storage 85 1 may include read
CLA‘Ip%S’ menory (ROM), Flash, progranmabl e ROM ( PROM ,
troni c PROM (EPROM), etc. [0067] Besides what is
SGI] .herein, various nodifications my be made to
“”mgﬁﬁ%%Fﬁgg%s of the invention w thout departing from

their scope. Therefare, the illustrations and exanpl es

L oRaneihe iRTiak IV IEQF1AE el HansieraFOmPINI T at | ve, and. not
a restrictive sense. The scope of the invention should
betrasaY iiNEd 19eisag,ovsy 2 camplgisaton mterfase.dheFommupigation
foll ow. CLAIM5S What is clained is: 1. A nethod for

interfack havih g d dproaglc gk tbanne bavsif asdevice esppaifis Cimgnel assigaed intd stapdard
a message over a communication interface, the

com@andbtdrCiaterRbe bpticHichaes thobrohdtagt dhamad défieddh iy ecifiogtion
a devi ce-specific channel assigned in a standard

for dGQITFMBHF @ﬁéh%rbrbmcﬁgtfi%%fﬁ%%&lhgﬁ_tdeomes,tnthedé%&- &8t channel
channel defined in the specification for data transfer

. Wiqt te | i fi-er a1 i 0l Vj :
cerinfy i o BEARERRY rol SRl ro | SpeTi UUich B A8 elifmicea
for data transfer to a specific. device, the nmessage
on the,dersPeaitc Stk Had AR LSS REE T M ERnel wi th a
devi ce-specific identifier; subsequently transmtting
a sHbsequeatly trapsinifting aifferenhmessagmheiver e Gommmupeaiongpterface
with the device-specific identifier on the broadcast
with ¢clieadavéde: spdeifie idantifingon the bseasltast ofianmelcont r ol si gnal ;
and determ ning, based at least in part on the state
of détBeniaDiith®ttagiofaabntratiginagand 0 retransmit the

message.

determining, based at least in part on the state of the control signal, whether to
retransmit the message.
2. A method according to claim 1, wherein the commﬁnication interface specification
standard comprises the Mobile Scalable Link 2 (MSL2) standard.

3. A method according to claim 2, wherein the broadcast channel comprises one of

channel 8, 9, or 15.

4. A method according to claim.3, wherein the broadcast channel comprises channel
8.
S. A method according to claim 1, wherein the control signal comprises a flow

control line of the communication interface.
6. A method according to claim 5, wherein the flow control line comprises a wait

. signal line.
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2. A nethod according to claim1, wherein the

comruni cation interface specification standard
w@evpn3®es t he Mobile Scal able Link 2 (MSL2) spemntiszods/o31434

3. A nethod according to claim2, wherein the

broadcast channel conprises one of channel 8, 9, or

7. 15A flethét ARbRARS %C&élh{jl Rehekdin %Heé}héﬁs e 1W6§f&a5§iﬁitted if the

broadcast channel conprises channel 5
state%‘fﬁperc% Hgl §iQ Fa@e%& wherein the control signal
conpri ef ow control |ine of the cormunl cat| on

interf A net hod ordlngto . S, .
B 1 he nﬁ?tﬁ%? ESSRIH FIRET atHreia e Gonial heueyas g aomprises
nmet hod according to claim1, wherein the nmessage is
the CPW‘Hé"\eé’ﬂr’@r?é, mwgf\g‘egwflewh when Hecstale istegedont rol [ i ne
is asserted. 8 A nethod according to claim?7, wherein
9. t hAnaorde of mhnyfactbesi qempaisingratreathinsrgscessibde madiupolmrving
line being at a high logic |level when the state is
contdr 8¢ prbvide.ingdruceiomd olresubtfin ammchmetperfermiagopeatiogs icluding:
machi ne- accessi bl e nedi um havi ng content to provide

I n&&ﬁs%ﬁtdng%emersﬁéah& neSsaBe BRGNN REREHiERIORIDAY, the
operations including: transmtting a device- speC| fic

com AL, Vv BTS2 P b6 SO e i
h | defj d terf d
comBRE o e “eprp R EAe éﬁﬁg#eﬁaicﬁleacidﬁﬁ a‘ftrg’ng‘he
specification with a br oadcast channel nunber and
speciication wish aduepdsay chanie! mnbes 2Bd a braadcash adiess, @émpn@aoadcast

in the specification with a non-broadcast channel
channelrdeéinedimdthe spreificatiep sdthfa rongurdadsass chatnel number and a device-
devi ce-specific nessage transnmtted on the

specifiRrdafeas diaddvichpraigic nvdstdpe aradaitied of piecidn-broadtdsahannel
subsequently transmtting a different device-specific

with'ﬁ%%ﬁg%pw,lﬁ@a&d?@ssgev' cespecific

subsequently transmitting a different device-specific message with the device-
specific address on the broadcast channel;

determining the state of a sideband signal; and

determining whether to retransmit the signal based, at least in part, on the state of
the control line.
10. An article of manufacture according to claim 9, wherein the communication
interface specification standard comprises the Mobile Scalable Link 2 (MSL2) standard.
11. An article of manufacture according to claim 9, wherein the sideband signal
comprises a control line of the communication bus.
12. An article of manufacture according to claim 11, wherein the control line
comprises a wait signal line.

13. A method for acknowledging data transfer, comprising:
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address on the broadcast channel; determ ning the

state of a sideband signal; and determ ning whether to
WO atorasmnd t t he signal based, at |east in partPCDOS10h&031434

state of the control line. 10. An article of

manuf acture according to claim9, wherein the

COI%HMU{H a&tﬁ‘l \% fd% I?l {lgﬂ T a@@ tﬁé M%ﬁlglcatlonl terface
PR AP ERRARRLO R g

conpri s g ‘(MBL2) st andar
{
hav‘%%\’fé’aﬂcats{fé‘agnedéﬂgng’ggwgﬁ%‘f%ec ‘%ﬁc‘%é‘ Ty

of the communi catjon bus

commauRiGRLRY ifesfage RSFHicAdR: éhectrrailq?@atf% gﬁ@‘f%dt%@e&@ﬁ?lflsfrtwn
line conprises a wait signal line. 13. A nethod for

for datekransfeewith ndrerdcast idearifitreto, matiplsrdevicay theedeaicgispgrific channel
nmessage over a conmunication interface, the

defined martheispedificmionforeddtacansfavo agparifio devikeatte odsargeatceavid on
a devi ce-specific channel assigned in a standard

the deviBRLpecERd ¢HaAndIWie 4 adaces§ireificiigatifien, the broadcast
channel defined in the specification for data transfer

Wi G Jem,a%%@m g{j&j&%fem ﬁlEsstag mgrttﬁeoéo‘?nﬂ&ylbﬁ?oﬁ infeffce with

deV|ce speC| annel defin In the specification

the dF\ngeé P 2f {%ieﬁtatfier é)nttﬁ)e groﬁ&)c%gﬂ {haﬁne SN IdC e, t he mess age

evice-specific channel with a

devi ce- speC| fic_identifier: subsequent recei

di fHeagigith ‘h%%‘gé’éé%%?l sigpal t@dﬁﬁ%ﬁﬂ? 8%1??1%5'2‘/? r°¥ gteerecewed

W th the device-specific identifier on the broadcast
messggmioribe trapgiittiigadeyicsg the state of a control signal to

i ndi cate an acknow edge of the received nessage to the
14. tr Ans¢thdd agegrdieyiocdaiml 3, wherai thedommomichting interfadeai m

13, wherein the conmunication interface specification
specificatiiétpdtah edRsrhsi@es tRevidbili $@lbtaliak eMSIY séin(ABL 2)

standard. 15. A nethod according to claim 14, wherein
15. UN& HERGHSAIicH &8 B0 WHeledE theD6adhst channel comprises one of
channel 8, 9, or 15.
16. A method according to claim 13, wherein the control signal comprises a sideband
contr<‘)1 line of the communication interface.
17. A method according to claim 16, wherein the control line comprises a wait signal
line.
18. A method according to claim 13, wherein the state of the control signal is changed
from de-asserted to asserted to indicate the message was not properly received.
19. A method according to claim 18, wherein the state of the control line is changed
from a low logic level to a high logic level to change the state from de-asserted to asserted.

20.  An article of manufacture comprising a machine-accessible medium having

content to provide instructions to result in a machine performing operations including:
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channel 8, 9, or 15. 16. A nethod according to claim
13, wherein the control signal conprises a sideband
w@ 06084054 | ne of the conmunication interface. BAFI/U$005/031434
nmet hod according to claim 16, wherein the control Iine
conprises a wait signal line. 18. A nethod according
U Ot nP aldvicABEGHE niei& §g%1‘ea ImhiificARAWE)! the L8fRunication
i s changed fron1de-asser§e to asserted to indicate
bus B g Ao BT o B AR ol bSE FlahGit el AT Ehication
, ontrol line. is chapged froma I 0gjc Jevel to.a .
mterﬁlﬁa Aandss SPYCIRHORGhE ﬁ@ﬁ@%‘si ﬂ@ng%eén?gdrlaﬁ%%neagf%??wth a
to asserted. 20. An article of manufacture conprising
broadeagerhaniad naabesaidy eropdaabt pddressithignaiobroadnast chapied detieed in
instructions to result in a machine performng
the spgéficttioo rvath mudnubliondcastechanndl ngmbedeni acdevgpespedific address, the
nmessage over a communi cation bus, the conmunication
devidespebifi¢inids fpelre @nekgiasit the A BRIaded’tictani€l Wik ®aska&sipecific
channel defined in a conmunication interface standgrd
addr&Reci fication, the broadcast channel defined in the
specification with a broadcast channel nunber and a
br ot - 0 X fii .
AR R o RO R R I R g 1B specifi
nunber and a device-specific address, the
amﬂﬁ%@pé@;@ﬁ@%ﬁﬁ a §ﬁ@e recei ved on the non-broadcast
channel with a device-specific address; subsequently
r eelangingghestatefof @ centrol sigpake-isdiede pn acknoydedspe ofitheryeedived
devi ce-specific address on the broadcast channel; and
messaparvghe grabdmaittgigadesiosf a control signal to indicate an
acknow edge of the received nessage to the

21. trAASHdld bN@asleNdterR. acédrdindio alairh CDewRéreifith¢IEGfiinuhRation
according to claim 20, wherein the comrunication

interL SHAR SR 8BS ARG e SR AR 3 SO Aard.
22.  An article of manufacture according to claim ‘20, wherein the sideband signal
comprises a control line of the communication bus.

23.  An article of manufacture according to claim 22, wherein the control line
comprises a wait signal line.

24. An apparatus to acknowledge an interprocessor data transfer, comprising:

a data line having a defined broadcast channel and a defined device-specific
channel, the broadcast channel defined in a standard protocol definition to be activated
with a broadcast channel number and a broadcast address, the device-specific channel
defined in the protocol definition to be activated with a device-specific channel number
and a device-specific address, the data line to have a data message transferred on the data

line by the device-specific channel being activated with the device-specific channel

number and a device-specific address of a device to receive the data message, and to have
' 24



22. An article of manufacture according to claim 20,
wherei n the sideband signal conprises a control |ine
wo@booblavosonmuni cati on bus. 23. An article of PCT/US2005/031434
manuf acture according to claim22, wherein the contro
line conprises a wait signal line. 24. An apparatus to

a sutﬁ@dﬂféﬁ%@%o@%d@@%ﬁﬁ"g@ H88 e GH Me UbANMEDY the broadcast
conpr|S|ng a data line having a defined bioadcast

chanﬁéﬁ) % ac?logtﬁg w%%fthpg a&i gﬂ Shnimdt %fﬂnfb an g‘lﬁ‘@& 1ce ﬂl-glfxc address
UEHS annel inas ro
defini.tion.to b actlvated wth a broadcast channe

of the, fresRin&dRYiSe: Bibadcast address, the devi ce-specific
channel defined in the protocol definition to be
act pidakand signahling l@dgjasseried by it 1ece Wag HBYICH ITiSERONSH i tae
devi ce-specific address, the data |line to have a data -

acknowkslgg enessagn ¢4 mdicate \@hﬁtludnehqjlaceivinlgrdeviby rgchiyed the data message
devi ce-speci fic channel being activated with the

corredlyi ce-speci fic channel nunber and a device-specific
address of a device to receive the data nessage, and

25. toARaypAakY Qé&ﬂ&iﬁg% ARinR Sk RA & 9R J&ﬁ&ﬁﬁﬁ% hBRaEEESRptises
on the data [ine By the broadcast channel being

the b? atchs?tcﬁQm‘é‘l éJ]nEJE dtg? Eié’\ﬂgec ?&Eﬁ&%@&%é AU DG 'B&éE‘ g &eﬁ?

I'ce-speci receir’ving de
eband signal .line to sserted b receiv n
26 godn ABPHALS AGoHEE 9 %Ja'tﬂhzf AR kg iRl gfe(f%com ise a
i ndi cate whether the receiving device received the
Don'ygarg degasydgie correctly. 25. An apparatus according to
clai m 24, wherein the acknowl edge nessage conpri ses
27. t hAnhppadaastcordiag tetlamudberhergih chedegriat Ens pessefried to indicate
address, and two bytes of data. 26. An apparatus

the r@&ﬁﬂﬁgdﬂgcd didGlogifedtiZb thewhaer meRagdrieslly.ni bbl es of data
conprise a Don't Care data byte. 27. An apparatus

28. aCRA ALl M 24, wherein the signal line is
assefted to indicate the receiving device did not

reggh&%raggcqata nmessage correctly.

a slave device;

a communication bus interconnecting the master device and the slave device, the
master device to control the communication bus, the communication bus to include a data
line and a control signal line, the data line defined in an interprocessor protocol standard to
transfer only broadcast data on a broadcast channel, the master to transmit non-broadcast
data to the slave on the broadcast channel according to a modified data line definition, the
modified data line definition to allow non-broadcast data transfer on the broadcast
channel, the non-broadcast data transfer to transfer an acknowledge message from the
master device to the slave device, and the control signal line to indicate the acknowledge

from the slave device to the master device; and
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28. A systemconprising: a master device; a slave

devi ce; a communi cation bus interconnecting the master
walewicos90861d t he sl ave device, the master devi CECT/0S2005/031434

control the conmmunication bus, the conmunication bus

to include a data line and a control signal line, the

daf fod-V BB R A& Jubled it the MR RE SRS toRkdtE 8&B8He sequence to
standard to transfer only broadcast data on a

be ex%%ﬁtgg?,gg%cégﬁgpd%ltﬁcet he naster to transmt

a to the slave on the broadcast

channel accordin 0 nodi fj ed data. |.ipe defjnitijon,

29. ¢ n& Sigamricearagetd ol n 2sauhein e g e defnitich
non- br oadcast data transfer on the broadcast channel,
comprisgs Aefinipg Brdekravlgdgeamessageserethe bepadeash shaspelps activating the

acknow edge nessage fromthe master device to the
broaddastivehatiealivath tha bebatlbest clentelglundiegraatl aldevigespedifnclidenttifger
t he acknow edge fromthe sl ave device to the nmaster
rathefl hainCGEsroadvdst idenifi¢n)laad tHescontrol digel tiae peiag aweited tohvesponse to
mast er device to store a code sequence to be executed

' the a%névh@démﬁéﬁﬁ%qu%di_ e & QegAive YMRMIALERRAL NY to claim

t
, wherein the nodified data line definition

30. CORK %:tg I Sacgﬁrgi}qn%ietp 912026 KO tﬁggﬁ%rggo%§&g§%§¥bcépﬁandalrd

broa as activati ng roa anne

W th t r oadcast chan unber,. and a .
comisgs the MBStk MGLD SR, i Sidgnss ek comrises

identifier, and the control si%nal line being asserted
one ¢fichpenghohde of b5.1and thecqontial verpd line sempidses @ flavaeansiod wait signal

negati ve acknow edgenent. 30. A system according to
line.cl ai m 29, wherein the interprocessor protocol standard

conpri ses the Mobile Scal able Link 2 (MSL2) standard,

t he broadcast channel conprises one of channels 8, 9,

or 15, and the control signal line conprises a flow

control wait signal |ine.
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