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WD 2006/ 039056 PCT/ US20051 031434 TRANSFER ACKNOW.EDGEMENT FOR A MOBI LE
SCALABLE LI NK (MSL) ARCH TECTURE RELATED APPLI CATI ONS [ 0001] This
Application is related to U S. Patent Application No. TBD, Attorney Docket

No. 42P20 (il ed "Providing Additional Channels n L
Archi t ect S‘Z(Z,zwglwag\bgﬁng common I nventorship, and filed %grﬁ@%?q’)gﬁjﬂfjﬂ herew t h.
FI ELD [0002] Enbodinments of the invention relate to interprocessor

comuni cation, and specifically to a transfer acknow edgenent nmechani smin
a Mobile Sedpi Rchiotkedchatnr réd &hidpeLd BeRLARBAGKEROWMMD ArGRO3LrUiEadi ti onal

i nt er processor comuni cation follow ng the Mbile Scal able Link (MSL)
protocol is limted to the channel definitions of the MSL specification.
Specifically, four bits are avail able under the MSL architecture to specify
a channeRELATED APPLIGATIONS i al channel s are defined in MSL2. Additionally,
traditional MSL data transfer is unidirectional, providing only for a

transm t {000y) VY iApplidatios gnela&a&@u.samtemq&;:fmawmdﬁ.qw, ARFRI DR Or the
recei ving device to acknow edge that the data was properly received. BRIEF

DESCR PTNW@OJ’)’#e%W'%i*@R&JitiJlﬂfCﬁ:ﬁ@El"s ifd}tam@?B%r&P{Qf’tg'}e(?%&ﬁOf t he

invention i1ncludes various 1llustrations by way of exanp ot by way

of Iim tg&hrﬂ@nmeﬁngﬁh@ g*g@@d - lelo rmf'aewlihng drawi ngs. [0005] Figure 1 is
[ a sys

a bl ock agram o em enployrng an interprocessor conmunication
architecture in accordance with an enbodi nent of the invention. WO

2006/ 039 CT/ US2005/ 031434 [0006] Figure 2 is a block diagramof a
channel ition of an interprocessor comunication specification in

accordan i th an enmbodinment of the invention. [0007]. Figure 3 is a bl ock

o agr am D0 EaalmERa o i mtsadon b B ERosR NP R isAto Gy or oceasor

comuni cation specification in accordance with_an enbodi nent of the
spectfically to a transfer acknowledgement mechanism in a Mobile Scalable Link (MSL)

architecture.

BACKGROUND

[0003] Traditional interprocessor communication following the 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.



invention. [0008] Figure 4 is a block diagramof a timng diagram for
communi cation in accordance wth an enbodi nent of the invention. [0009]
Figure 5 is a flow diagram of transm ssion of an interprocessor nessage in
accor dancewoi2bds/asnsenbodi ment of the invention. [0010] gd1@uR2605®31454 @ f1 ow
di agram of an acknow edgenent of an interprocessor nessage transfer in
accordance with an enbodi nent of the invention. [0011] Figure 7 is a block

i acoor A00BLFbE21e AR GeclRir AnBRE ERDRR ot bl MR S o' 8 (e

bl ock di agram of .an el.ectronic device .having proc rs wth a physical

i nterconﬁg’(‘?f‘maﬁ griap Wﬁﬁ?@}'ogd’bg‘i?g é?ﬁelvﬁn%f’é‘ 8%8@%38?%3‘3%'%"‘&%0m nent of the
inventio DETAI LED DESCRI PTI ON [ 0013] Vario ferences herein to an

" embodi midO7] Kjgure 3 ispblnckidingrem a&%mﬂ‘ég’éi‘ti%‘ as)ﬁéﬁ“ﬁ tmploing fBat ur e,
structure, or characteristic included in at |east one enbodi nent of the

i nventi omtcrpmgssortwrawpwaﬁmlf@ﬁtl%nawd@%wnhgn empodimenteafithedi ment , " or
"in alternate an enbodi nent" may describe various enbodi nents of the

i nvent i omveateh. may not necessarily all refer to the sanme enbodi nent. [0014]
Figure 1 is a block diagram of one enbodi nent of a system enpl oyi ng an

i nt er pr o¢@8Y Fighoewivd blatk dingramaiiiatigihg/diegrayfod comnliicanioy il atcbridagenul tipl e
devices, 2 WD 2006/ 039056 PCTI US2005/031434 apparatuses, machines, etc.,

i N comMmukyiGahietbodiidnt QAT MWESRRINI ON bus 110. System 120 represents vari ous
types of devi ces that may have nultiple devices on an interconnect,

el udi ngy S5EL ARRARGR AAFAGRRLIOFb A FenBORSH Akggl FDVS) | Wi el ess

conmuni c |on eV| ces, por e conputing devi etc tem 120 may al so

represe”tcci%tr&%ce%?{ L Ebodif8h PR Guiofli 01 tal wat ches, stereo systens,

caner as

[0010] Figure 6 is a flow diagram of an acknowledgement of an interprocessor message
transfer in accordance with an embodiment of the invention.

[0011] Figure 7 is a block diagram of a portable device having processors with a physical
interconnect in accordance with an embodiment of the invention.

[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

interprocessor communication architecture. System 120 may include multiple devices,
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[ 0015] Conmmuni cation bus 110 represents one or nore signal |ines between the
various devices of system 120. In one enbodi nent communi cati on bus 110 may
represent the physical interconnect anong the various devices. In one

enbodi nent_ co ication bus 110 may include data lin i and signa

lines. For™ comuni cation bus 110 nay be a M e Scal abl e Link
(MSL) or MSL2 multi-drop bus. [0016] Data lines that may be present on

conmmuni cat.j rQvi gde j ' L f vVEer . Whi sever al
ogi cal - cHRAARES mhottndt 8 HeohmRaTNP bR LhulBhRn G110, Siaghh 10

mul tipl exed over t.he physi.cal. |ines. munj catjon may be specified to

oper at e or\‘?gtres%'ﬁfamlg}’%&’ 4 dgyléesﬁf’]%% g@f'e @Hfélﬁﬁedeglcg%%" RIEFONpeet: are

non- broadcast, or._device-specific, For exanple, a _protocol nay specify two
or more 'REHABE ceiulrdelephones. persqi digitalessisianitPAS) WiFeless Remmupisatian | er
(generically, an ID, or a device' specific ID), and a channel nunber. Wen
t hese fi ededirenpertphle cerpuingdawicesacta. Pystss 120 may alsheppresent other deviesadi ng to t he
nunber is activated, and the identified device(s) are indicated to receive
t he dat a foagranmde, djgiRll Whtckigsesteareo systemscéamens) etounber s may be defined to be

broadcast channel s, and one or nore channel nunbers nmay be defined to be

non- br oadi@ass], Cafimasivition-bap €10 fep@senkaine ok more BRIl RS beewden thedvafiais | cul ar
channel nunber definition, in one enbodinent a difference between a

br oadcastdestensedys@nd 20, TPbnddniRERfRt cahmimneitiondus N ﬂﬁﬁﬂ:%f'esérﬁ thghi ch the
channel is invoked. For exanple, a broadcast channel may be specified by a

br oadcast ] :ast J i1 fined to
i cat o PRSAINErogREbShoR e PaRheRaSE Y derligdBRE) ATk vie

communi ca,~on 1 l.d,Li A non- C hannel . be a
channel ffolrO mi\’/ﬁﬁglﬁ&%gaé%gﬁcﬁe drsllﬁj ag(rrj] SIiggalé@F%' ?Eé)g%gasrﬁ@& é{/nln%u&cgtﬁggly Sic channel ,
and a devjgce-specific. | i I on t data.lines. Thus, a broadcast
channel njalg)‘B?ﬁ?ﬁ %&foﬁgmbiaaﬁpgﬁﬁg%%%ﬁ%ma UHeRbES multiple, or all other
devi ces on commruni cation bus 110, and a non- broadcast channel may provide
comuni ca0PHH Patalines that mayberespr) ogsomawnication busd 49 pravide a

communication interface over which several logical channels may exist. In one
embodiment the channels may be multiplexed over the physical lines. Communication
may be specified to operate over channels that are broadcast channels and others that are
non-broadcast, or device-specific. For example, a protocol may specify two or more

. header fields, one of which is an address or other identifier (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 deﬁncd to indicate that all devices
3



device matching the |1 D nunber. [0018] Sideband Iines are to be understood as
one or nore signal lines that may be present between two or nore devices,
and which may be asserted (set high (logic one) for active- high lines, and
set | ow (| o@w06a3pa8y for active-low |lines) to provide ipdDusmésEBMspet ween
two or nore comuni cating devices independent of, in conjunction with, in
parallel with, the data lines. Sideband |ines may be lines to indicate, for

exanpl e, ﬁéoﬁﬁ@lbﬁléagoﬁ%hdllﬁisﬂm&isteﬁ RRb-bRad0R chafinct 2k BELChAMGEI fof Ne. €t -

[ 0019] In one enbodi nent comruni cation bus may be ontro gh

arbitrati ! . may have
control ‘?qu'ua Ll‘gdlr} glé@g 3%‘@ a?%la?ﬂges g?/'lﬁgg%ﬁeldgﬁ/onﬁ V?“Ite"s%eélh?ﬁ% bus may
refer to.th e | t er nat.i vel speci fyi ng
RAIRER § N T KRR R R e
right to cormunl cate on one or rmre of the physical |ines of conmunication
bus 110. 97 dpYiee o yHPIgesTrall pthsr devicss OR C%V“B@a%éﬂlstléo’dégia@ﬁ&'te a master and
a slave device on the bus. The nmaster may have the right to place a nessage
(e.qg., arProgdcashchanpelipa pravide egmmanieriion figyn airansmitting devigete agpedifid i nes. The
master device is thus the device designated with an opportunity to

transm t .derice matchingshsIowmbave a right to place a nessage on the data
lines while a master controls the bus. A slave may thus be a device

desi gnat 0018} Sidebend/énes afe ta bel andeztodd w3 loné 6r Mo sighalElinés fEt MafbeipleSant i on, but
should wait wuntil a comunication is sent to the device, or the device has

an oppor tyeRidel twd of MBRSIEVices, aldPWRIR Mmay b aRBRed & Qg%md;gﬁ RactiRL e si deband
signals may be asserted by a receiving 4 WO 2006/ 039056 P /U82005/ 031434

device Orhxgh el Vind d60b% ]l ﬁ}éez@ r}tc{l]\r&elogqﬁe%)%o ?ﬁ)mc%%iloﬁﬂatm b%tv{gEgﬁt er. The

1'0
devi ces alternate co tro e bus ata |1 nes r each to

nave an 9BAL A o h bR bes nd QOB oF BB SuAOR RYICERMGLS e

bus, and ES| i oné i'ce dov
100y 1B s buee 3@ Binlines by o ind b bRkt o xage uradaB ST SR i cat | ong

a wait signal, a system clock line, etc.

[0019] In one embodiment communication bus 110 may be controlled through arbitration.
In an arbitration scheme, a single device at a time may have control of the bus. Specifying
that a device has "control” of the bus may refer to the data lines and the side band lines.
Alternatively, 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



processor (e.g., a device that has access and/or control of one or nore
application |l evel prograns/code executions on system 120), etc. In one
enbodi ment a high-level processor in system 120 nay begin as the bus
mast er, anworegs/geoser ate the cl ock signal for conmuni cedT/0sR0@0814340. The
hi gh-1 evel processor may alternate as a slave on conmunication bus 110
during operation of system 120. Mre or fewer devices may be present in

system 12&&&3%? 251308 BevideQ¥en wﬁla%ébuamﬁﬁomeég} H%§:ef Sm: ﬂ%{ﬂ

circuits, subsystens, processors, logic arrays, peri p er nal

servers. SlaFaflofiBNhe il dnd i, TR g%ﬁ%@g;ve LS oS g eyl at  sore

poi nt of operat|on execut1on o ese devi ces
repr esent e devic attac atlon bus.110. If Figure 1 were
o be: con0ortis V&ﬁiﬁ%ﬁwwﬂmﬂy&'@ 201 sy D8 GupMiererIe e 0 9B cos my
currently be considered to be the slave devices, and would receive a
message anBPAiment deyice | Qf reprgsants 2 ubystem, ASIrGL, & REAFESSPR IS S APTOREEORge and/ or
transmt. [0022& I n one enbodi nent conmuni cation bus 110 may support a

br oadcast de¥irgr A may representbgrniab AUEassPreasesthis systamt 130¢ aneappheptigetist channel
bei ng specified by a particular channel nunber and a broadcast ID, and the
non- br oadprasassartiagnadevies that hap ecxiess and/obgonsnobofnme or miird dpplieationppemet i cul ar
channel nunber and a device-specific ID. In one enbodi nent the broadcast ID
is hexadeplbgliﬁ}ns/bEﬂecxleéhtIMEOﬂﬁﬁwﬁi M etd. e odevmbalimpma Higle leve) précessonunber  of

the range 0-7. In one enbodi ment the nunber of channels nay be, for exanple,
8, 16, 18y stehqzom bBEIATAS theWus AIASEY) BASmEPYenSRARARE clRBK §ibkal RotTbEr Of bits
used to speC| fy the 2006/ 039056 PCT/ US2005/ 031434 channel nunber. For

exanpl e, ngrn,g.g grgﬁ,' f ts) has the
potential to 1dentli PH d‘[’t@?{% e%%g a%srﬁg . %%grlp?gesés that te)lgl | potentially
avai l abl e __ch fl ne e| t h n broa ast

e hannals cqniifiioR Al 1 ERihRSBerdFors yﬁ%fﬂ@?"'é"% G Bherdt TRl AR S o
channel s reserved for BMrﬁ use. 0023] I n one errbodl rrent, a systemwth
al | pot enf"FSeNt BXIFR 12 ithese SIWILi ¢ her

[0021] Devices 101-103 represent other circuits, subsystems, processors, logic arrays,
peripherals, external servers, etc. Each device 101-103 may represent the master device at
some point of operation/execution of system 120. At other times, these devices represent
slave devices attached to communication bus 110. If Figure 1 were to be considered a
snapshot 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



broadcast or non-broadcast channels may enploy a nechanismto define nore
channels wthin the sane address space. For exanple, if a broadcast channel
is defined, a device- specific ID my be used in conjunction with the

br oadcast wbame®B0s&i m |l arly, a broadcast |D nmay be usd/us20d5/031434

non- broadcast channel. Thus, whether a channel is a broadcast channel or a
non- br oadcast channel could in one enbodi nent be changed from being a

functi on «@findelurteeCRér kdm Ptea@a%nalwmér iléhtified Gtk in é){fo&rfﬁﬁs' number
placed on the data channe A nunber of extra broa cast charinel's up to the

nunber Oft?@écﬁérﬁ’ﬁpm Qe %&ﬁfeﬁ?{haﬁﬁe@@%ﬁ%egmgﬁﬁbénﬁl& RGisieated and

enpl oyed uses ot
f. extra non-

specific ro Sl m

br oadcas% H(’:Wﬁﬁ &e?c (Ii?s e'[rﬁébrﬁﬁ 0T gori- hﬁpgéacégﬁ?nnggﬁﬁﬂr happls §E created and
enpl oyed es ot her .tha be defiped in the

speci fi cé&eﬁﬁﬁﬁjﬁ g}"fﬁ%‘?}ﬂﬁi traditipnal nl@'\ﬁgﬂo CF%WQI fesﬁvﬁ‘ijﬁ’é?'ﬁu'l’cém& bl ock di agram of one
enbodi mrent of a channel definition of an |nterprocessor comuni cati on

speci f i cd09%h In pre esphodunens.a sysiem with allpasengialrhaanedy defisedps githert | on
definition, may define channels that enploy a device-specific address and
channel s brérdraseamianybreadsess shismsls mayemploy. a mechariemdx defisieanortBhandels i nes 16
channels, with channels 8, 9, and 15 dedicated to broadcast use, and the

r emai ni ngwidﬂnatimehme Addresd apace £ Forsqxample] if avesmdeayechanael 3§ defined, aaldvice-onal MSL
does not allow for channels beyond the 16 defined channels. [0025] In one

enbodi nmenpecificlEY n§ bs BRAiih ténj@itdor S&h kife LRodaALAY Sshnwél!l ISiANa1y0h bfaacsel s 8, 9,
and/or 15 to provide an addi t| onal device-specific nessage transfer

mechani simp thiy § W %99%Qﬁ%%@cﬁgﬂahﬁo@ﬁéso%é’tﬁé} 2 dﬁhﬁm & LorbR3E are

specified as reserved for future use channel s. These channels are
d h
are not ABELOZ *@%@@aﬁ@ Gt e Bm"@*??adﬂ% tBEEhdtEed BERoc R 2% Lot om

isgeglrrfp: gﬁ A C %gecgff c;ﬂlgm%{ngn 6%0 E'.mctlon oef theOfIB num%er %lalg &dtﬁg aetlta addr ess

channels. A number of extra broadcast channels up to the number of protocol-specified
non-broadcast channels may be created and employed for uses other than what may be
defined in the speciﬁca.tion/protocol definition. Similarly, a number of extra non-
broadcast channels up to the number of broadcast channels may be created and employed
fo'r uses other than what may be deﬁn'ed in the specification/protocol definition.

[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
6



and/or 10-14 to provide an additional broadcast nessage transfer nechani sm
Again, these channels nay be custom defined for system broadcast

i nformation. For exanple, custom system status, nessages, etc., my be
useful for w@hb@lodedeVi ces in a system [0027] Because HdTass0shansel s are
not defined in traditional MSL, a systemusing one or nore RFU channels may
still be backwards conpatible with a traditional system For exanple,

because a P{%Q%j?ﬂ\?:ie REePetitiRd 1S redGldBEfRTe BRI RFUYSREhnYs! *Th&refaaﬂﬁeﬁtamchannel

8, if an address other than a broadcast address is specified for the

br oadcast Féagro@@te {43%he HIQY! sgaﬁea@oﬁ Bﬁgwaegm: FR¥h. 'E’é&t%s\% tﬁ}%lrmsage The

devi ce- specl ress use evice tha I sten on the

adar ose spithote AR REERR G o TRENDaMARohs B o ThL Sty bitsir

di agram of one enbodi ment of a communi cation bus of a system enploying an
i nter procegieor conmmuni cati on specification. Appl i cations processor 310 nmay
be a processar, subsystem 1gﬁ?te array, etc. may perform ar{gfl i cation

level  funH026hin ang cmbegisica brﬁzﬁ%aﬁtéééﬁewg ew‘e&%\%‘i‘ ong of chagnelstY ude an

interface to facilitate interprocessor comrunication between applications
processor dudioralfdl oteg@revideay asddionalibroadeast messagestrangtey meehanisgubAgain.ens, etc.
for exanple, devices 320. Devices 320 may represent subsystens and/ or
drivers t hdiescchahnadd mpybe pisematafined forcystém brdadeadviafoematidnc . For p00@9¢, | n one
enbodi ment applications processor 3 10 is a bus master, neaning

appl i cat i obsstdih eﬁs@@ﬁgatualrﬁeseayaﬁ le€d,, Sy bR ueEfulior Eorfaty dovivesinad systam. physi cal
i nterconnection lines between itself and devices 320. Applications

processor ﬁ)h@7rﬁ¥cah£&hé§é%hﬁﬂxels%@ﬁ& Aetned it PkGGR IR0 %&?&ﬂ_ (426031434

to the physical interconnection with the devices 320. mlarly, devices 320

Ry, | ol Udord REGLABHER 11 i beRRUSIEAco gst%@sapnq@.raglr@naﬂgﬁeﬁnic@ffaces may

i ncl ude one or n, receive Circul I've Tlrcul
pul | -up/ pu rcu cou t he, dev b‘a r cessor

P the phy§’faé'51?°’|bﬁ?a8F%%h‘i‘?§%ctaSt #ﬂ@ssp‘ﬁf}%ff‘@aﬁs beloE Piel ith rcs Hitae

mul tiple si an i ncl ude a 0C nal, CLK 33 a strobe
si gn a|p arglJ acfgress other fhan agrongg%t address 165 spec? ied for t?le groadcast channel, the ‘

devices in the system may ignore the message. The device-specific address used may be
for a device that will listen on the broadcast channel and decode the message when its own
device ID is the address specified on the broadcast channel.

[0028] Figure 3 is a block diagram of one embodiment of a communication bus of a
system employing an interprocessor communication specification. Applications processor
310 may be a processor, subsystem, gate array, etc., that may perform application level
functions in a system. 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
7



STB 332, a wait signal WAIT 333, data |lines DAT[N. 0] 334, and an arbitration

signal LREQ# 335. Wiile these signals are shown, nore or fewer signal |ines
may be present in a system [0030] In one enbodi nent DAT[N:. 0] 334
represents mabteiopbmossi gnal lines (e.g., 4, 8) over whi ClrCTUSZI0R0IEHASSOr
comuni cation may be transmtted. The other signal lines may be referred to
as sideband signal lines. In one enbodi nent a naster device controls

po 1 ept ea i HBicARIcRConfuoR Sk s TR Giflla e les DY Qﬁéﬁ&“ﬁeéh?ﬁé'
control Lnlter a%g'satn ¥ Al %?gaﬁntgrec\éh&et%tlém aifhe 1§te§%ce§)91?iéﬁ)l%'rlrxgit é)&\@gr ofa, MY be a

sl ave on t eband

si gnal s, V\AI T 333 be ass d Ve ce on the bus

[0031] i n* Bied BRESEIFHRR: A G KhSrIG Pl %@M]s%’é@ w58 S dertg B b ¢ of a
ni bbl e on each of four data |ines 334 of DAT[3 ..I'n anot her enbodi nent
data |i nesthgslgviges/progesar (@jthe phyigal H’éftf%P“F‘F“ﬁeg‘h@lW‘FaU]‘te“é’ﬁﬂecéﬂol‘ My byte may
be placed on the lines. Alternati velly a system coul d be designed to have
each |ine inclnddawltiple signdl hnes, sndsmapingludea eleclosignph CAK 33es stbesignal] 334 nay
represent use different data channels separately. The system nmay operate to
have a chafTBI332unbait signkd W AR 31D, daa tinad D AT DBl 334 dand| anaehitration sigha] N: 0] 334.

I n one enbodi nent a channel nay be activated when a channel nunber and an

i denti fi er LREQ#I33seWHiIR thedd kiindl} are Shewn, dené orf fe@er signal litesdensdgmiesait ih he
receiving device(s) to determ ne whether the receliving device is an
intended rgegkater. 8 WO 2006/ 039056 PCT/ US2005/031434 [0032] In a system
where 2N channels are defined, with some broadcast channels and sone

non- br Oadcﬁﬁ)tsotﬂggx@ghﬁggg}eﬂ%@ﬁvgﬁﬂ debresenl @Mpl@% Rfef | ee%s‘?@ Bvdir oadcast

channel to pr tion VI ce- specl age t mechani sm
Simlarly,

SRR Tt e M R R R T AT

standard c h?'nrpe%l to gseglldébahcli glgna{ﬁ" es. e[n one embodiment a master device controls
DAT[N:0] 334. The master device may also control one or more sideband lines. As
represented by LREQ# 335, control of the bus may be arbitrated, meaning control will
change, and a device that is at one point the master may be a slave on the bus at another
point in time. In one embodiment sideband signals, e.g., WAIT 333 may be asserted by a
slave device on the 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



enhanced to create a nodified channel definition to include nessage transfer
with an identifier other than one defined in the standard. Thus, a decoder
may receive as valid a nessage that has an identifier other than one
expected on the channel according to the specification. [0033] Figure 4 is
a timng di 30 aWPPPS6one enbodi ment of interprocessor coRRUYSZAIIUM4 as
descri bed above. CLK represents the clock pulses in the timng diagram The
shared interprocessor conmunication bus may include a clock signal to
synchr oni z{0082)VIncesystem whene2Detmnndls dre dsfined switlasonasbroadvastchamielsand on t he bus
is concerned. In one enbodi nent DATA[3:0] may include a device IDfield

411, channgdmémbidroadcagticlarthtR, a ddVibeckptafi¢ I hily bé dptcifidd dhtaibderdtast i el ds and/ or
different field sizes may al so be support ed. {0034] A broadcast ID or a

devi ce- spegjidnhd S PRVRR S laBiitBNal BEvied-@REfc hitsAgY irtRfdr Midch&lidh. Sikhiafp, 4 ndi cate

t he i ntended nessage audi ence. A broadcast ID may indicate the nesSage

shoul d be . Welol |} j . hee-specific ID
a1 ncli cap PRl B elifofa G eahBURAt b de HRMMERRATST | Died
reci pient. For exanple, i Fiqure 4, . a deyvice-specific I.D of "1" indicates
the devi el A dermPeabFm. Tl 8 Siandird PRAASHsIobS MY B of ¢ ne
nmessage to be transmtted ATAl 3: 0] . .1 n gne enbodi nent a device |ID of
"F' may i ngiteaged tawa@auea@ﬁﬂ?%& Q?f]"“ﬁ‘ﬁ'btﬁ' udg raessagh AansfeRith han 2N, or
16 in this exanmple, devices may be supported in the system [0035] Channel
nunber 412 idepyjfigsothepthap ppedefingd Hbthaﬁtyn&rd-tWél%%ﬁsﬁ@rén%ﬁ%\wswelﬂ the
system In one enbodi nent assune that all 2N channels potential channels are
defi ned i nme$sagyxhadies /a0 3ix0sBerRURr UBROOSEX1R4tddan thelebarinet aacprdingds ther

comuni cation definition, where N represents the nunber of bits/lines used
t o repr esesgecifieatihannel nunber. Further suppose that at |east one channel
is defined as a broadcast channel, which is defined to have a correspondi ng

br oadcast L@ssj Figafe 4 1§ a (58 @eaghdm for Shdlerfiolliménit oPMErfoBaSsr®imunianae! 8

shown in channel nunber 412" represents a defined broadcast channel. Thus, a
broadcast ghauifitlediaBowP ALK tepresifitt the cRck pulses in the timing diagram. The shared

interprocessor communication bus may include a clock signal to synchronize devices on
the bus at least as far as communication on the bus is concerned. In one embodiment
DATA[3:0] may include a device ID field 411, channel number field 412, and data field
413. Additional fields and/or different field sizes may also be supported.

[0034] A broadcast ID or a device-specific address/ID may be placed in device ID field
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



devi ce-specific ID of 1. Because the channel and device |ID are m smatched
according to the protocol, devices on the bus may ignore the nessage.
Because the nessage is addressed to device 1, device 1 may be operable to
decode t he wosmagessoseven t hough the nessage nay be techPCTES095/43M434 oper
according to the standard protocol definition. In this way an additional
channel may be supported. [0036] In one enbodi ment the protocol associated
with the systRéefprieessbi donitBuriléaion asfififion, WherdMerefred@its the nimbel gt daRéAiMRal , or
transmt only, neaning the receiving device has no way in the standard

protocol dgdehi i febfRBet theRhSMRIM GRS, Fadie? Eiflpose the 28130 $RE EhanfOlk D @eined g€ ment

mechani sm may be defined by the protocol as the receiving device

arbi 1 atE g, badi LA She bl Mifhed SAPLESUREL ARl DYy and ¢ hen

transmt an ge’'cyc e orrqgi evi ce. there ire

mul tiple devic L e . platformsystem o requesting the hus, this
process co Vb”ﬁﬁf&?@]%%ﬂa @Sﬂgflgﬁ?‘{}i@f’%&h?‘gﬁﬁé ?’S{'owgéﬂﬁgwg f’?@rgﬁe transfer. In
the case of needing to.re-transmt the nessage for fajled, reception, the
process rraSFP@ﬁ‘i"ésfﬁgeé\PEﬁ E’f‘lﬁfl‘faﬁ .a““ﬂlrugl,‘uss‘i bre CEW?WSB?TQF&%&P%W be
inefficient in ternms_of performance, power, and timng. [0037] In one
enbodi nent deyicerspeeifi¢ I_Epﬁg Becausecthe ghranpg] anddeviceHP atepiveatehied accosdigglioi shed
ownership) may follow transfer of a data nessage with transfer of an
acknow edgthe pmtemhglevicdsmm thabes masignore theayesfage! Bacawsathdamedsagorsmuni cati on
protocol specifications wusing a data channel to a particul ar device. The
acknow edgaddiassaiagdeviey 1, vice 4 medyiHetoperablbyo ddcads the nesgge,ieven thpeghithe c 1 D i n
device ID field 411, and a broadcast channel in channel 10 WO 2006/ 039056

PCTI US2005@stdde3fay beiebgiically @mfropdrlaccdriifig @F theBtafddid pioksl dfinitlna ey be
placed in data field 413. In one enbodinment the value of the data placed in

data fi el dthﬁslxsa (erdHEioﬂﬂ AaidRPMh £I0Gpbert. “Don't Care”. In one enbodi ment a
speci fic acknowl edge val ue nay be enployed. During the acknow edge nessage,

the recei %@?ﬂﬁlﬁ%&uﬁ@mﬁ@dﬁnﬁﬁﬁﬁé ro?JcoPa%g&%ge%r&mP{ﬁ‘é sfkerh % irinBeRARgn 5 9nal s to

i ndi cate € nessage S recelve

Figure 4 may be unidirectional, or transmit only, meaning the receiving device has no way
in the standard protocol definition to acknowledge transfer. The standard
acknowledgement mechanism may be defined by the protocol as the receiving device
arbitrating for control of the bus, establish ownership of the bus, and then transmit an’
acknowledge cycle to the original sending device. If there are 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 tfansfcr 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



[ 0038] For exanple, in the exanple of Figure 4, the channel/control strobe
420 may be asserted while the transmtting device specifies a device |ID of
"1" and a broadcast channel "8." Data 413 is a Don't Care, and the
receiving dexo zwe/esessrts the WAIT signal 430 during t hepdaws20psediesad of t he
transmtting device's nessage. Depending on system inplenentation,
asserting WAIT 430 during the nessage may indicate the nessage should be

resent. Al h@hkkrtieled 12, OReDE friokd tibbIeY of ABGnL el plated hediEE8a3¢3."RYoneNdi cat e
the nmessage was properly received. The original transmtting device may

sanpl e WA gm?}&iiﬂ@nﬁ'thé@a@u@&f thd &% A4l dath fidid 419 GuridSaPckRow kg iggknow edge

nmessage of the original receivihg device. [0039] Sanpling ti may depend

on SYStem iy QAROL ah | Mer JNEE S TR cR: AREo eI alhe iy Qg dat @ pay! oad

during whic ime the orrgi Iving devi has edge a
message transfer fromthe origin transm,itting device., Two ni bbl.es of data
are shown ﬁ@?% e Agino 31?‘%8?1%&5?’84'? lieﬁeéY'P%fl?vd?ﬁrg%Ynﬁs?rgorn fasfecsp { fCer pr et ed

as being required qor limting. [0040] Figure 5.is a flow diagram of one
enbodi ment S'g‘g’af’ﬁi %.‘ﬁ%‘ﬁ? @s‘P%‘ﬁatﬁf"%Sﬁ'?L‘i tﬁ? B%efﬁ‘%fc‘é%ssr&?e‘v%ssage. I n one enbodi ment
mul tiple processors, subsystens, peripherals, etc. are interconnected on a
bus. | nt er fl038kEysxamplgnin thecerample afdigusecd. thecshannckceniral prehe 20y bgse  of
nmessages across the bus. A nessage nay be prepared for transm ssion, 502. A
devi ce wi adsertadrverielthpirarsmittiof dexfice dpecifiessa denite & of NE' andtadbréddaest chrmayelbe
permtted to transmit a Il WO 2006/ 039056 PCT/ US2005/ 031434 nessage. The

i nt ended r & eiDaer41Gris A Poat CarcSantitiic rctiviag dsviesasersnhd WA IFuignaldi0e t he
transmtting device is the master. [0041] It is determ ned whether the

nessage i sditigafcasi p@ﬂodﬂ%tlﬁtﬁﬁdﬁﬁﬁ? devike's nﬁwaﬁe.emagéahmg of sydt@nsni tting
etermne t

nodul e on a transmtting device may at a broadcast nessage is
bei ng sent imﬂl&n&ﬁﬂwﬂ?&s&ﬁﬁW@T A0RMuBkREME Mes a?@ha?%ﬂﬁéa@étﬁé n{egﬁﬁé@lﬁﬁﬁﬂe for
transm ssion indicates to a transmtter that The nessage is eiTher broadcast
or non-

be resent. Alternatively, asserting WAIT 430 during the message may indicate the
message was properly received. The original transmitting device may sample WAIT
signal 430 at time 440 to "read" or "receive" the acknowledge message of the original
receiving device.

[0039] Sampling time may depend on system implementation. There may be one or more
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



broadcast. A broadcast nessage is intended for nultiple receivers, and may
not indicate a specific receiving device. A non-broadcast nessage is
intended for one or nore specified receivers, which nay be identified by a
device I D. MO8&03@56sage is a broadcast nessage, it isPAEUEIRYHEPIwhet her
the message will be transmtted on a broadcast channel, 520. For exanple,
the communi cati on protocol enployed.by the transmtting device to engage in
i Nt er pr oc emeRhge OTMUMERdRY ir€uRivERYT re&ivdrd day &t hasliveson Stadsis whileshet 0 be
transmtted on certain defined channels, according to a standard protocol
speci fi cat iri3ffk8hg BévideaB thelrhastdpe broadcast nessage is a broadcast nmessage
that matches with a definition of a broadcast channel, the nessage nay be

Lransm tt egoafriseRomiied Whensi @poiR %gég%%aﬁba%@aﬂmbréﬁi%ast 31goggl 11 the

nessage i s a Pbroadcast nessage t es not match a standard specification

definition fied,
524. The exa é’ggg?r%&?&tw«g%@ansn{&? e@rt&g%’%c%@%q%&% n(@ﬁl)éat lrgrz’é%ggaé{ i's not
br oadcast rressag ﬁb q\g br oadcast massatﬁ &\7 ierm ned
whet her th‘é‘eﬁé%fs’éB%'"%ﬂ'l‘ FEheMP % 8 PEfTessey grgaa?fatea TEsaBR &Y £ ¢
channel, 530. For exanple, a transmtter may access a_| ook-up table, a
storage | ofalsmissiondndicatesitp 3 transmigferthatdhe ‘ae%?ﬁﬁh@Fh“{ rogdeast Qmog- particul ar
nmessage. A device-specific channel nmay be one that is defined in the
speci fi cat bronddagir 4 braadepgtrmessags ipiatendasl foamultiplesegsévers, pred may aotdeditaiea
specified by a device ID. If the non-broadcast nessage is a nessage that
mat ches w $pecific i&elh 2RO BE 0 2906 redTASUBRRES B IkdBitd fotatme or triognspedified

devi ce-specific channel of the specification, the nessage nay be

transmi tt egcéicad,rwhictpmapbé fientifiedbyar ddviep D) Ifithemesstge iS3d BroadC3dmesshde, t he
nmessage is a device-specific nmessage that does not match a standard

speci fi cat jt Q3 et@mined wiether ﬂac%‘ééa@@wﬂpﬁ‘&&édsﬁnt{e@ oAthréadesse aRkmAsll 520N avpel may
be specified, 534. The nmessage may then transmtted, 536. [0045] Figure 6

is aflow g, gg,ﬁ@me%nﬂﬂﬁ,&ﬂb.fgaof@eﬁ enfflo o7 %rﬂﬁglg%g& foeb efifhee in

i nter process message tran sage may et erre oma

transmtti n%rgr%&%sgo% communication may specify certain message types to be transmitted on

certain defined channels, according to a standard protocol specification/definition. If the
broadcast message is a broadcast message that matches with a definition of a broadcast
channel, the message may be transmitted according to the standard specification, 522.
[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



to a receiving device over a data channel, 602. This may be a nessage that
conplies with the channel and transfer definitions of an interprocessor
comuni cation specification. A data transfer on a data channel may involve
speci fyi ng wW@20evmosshannel and a device- specific |ID. [ @0WEE20051030438

enbodi ment transm ssion rmay be unidirectional, and a mechani smfor

acknow edging the transfer is not provided in the specification. A

devi ce- spegiditor & aWYice RpectREGHahieP df MR specARANGHE theli@bage SndyRdi tional Iy a
broadcast channel, 604, as described above. The device-spécific ID may

cause the ﬁg‘ﬁseﬁggid&g°‘gﬁ‘§ﬁ§?§iﬂa§§afgﬁgﬁc & anegz?.nl y by the intended receiver,

even thoug ges tr spécified broadcast channel would

oL . R 8 LR AT ol ot o
ification. and {he. . d t | Ssi be a devi ce-speci fi
oD o S LS e AT ST BT B SRERLY 11 one

enbodi ment the receiver may assert a sideband signal, e.g., a flow control
si gnal | i n834.tBhemessaagmaaythencdsmitiedadidnent to the transm tting device. It
is determ ned whether a sideband signal is asserted, 610. For exanple, the
mast er ray [0048EFiguee @ s flaw figgramef ope aatbedimentof ap ackspwiddges¢rdebamd | i ne
(e.g., asserted or not asserted) to receive an indication fromthe original
recei vi ng irerproeesatrandssagettiaasioe sA agssagamay Be W0 sR0RE fo3DOGansRITihg80a&5/ 031434
recei ved. Asserted nmeans that a signal line is driven high for an

active-hi gk aiiieé]aﬂng ldeviee ovenadatdichatmel, bOY THiE ma}ﬂb@@hieys@Fé that songphias withne.
[0048] If the sideband signal is asserted, the original receiving device nay

be i ndi cat iaGhhdhe] AddarEfcPldtRlitidns dNantelpro&ks&b@ ¥bmmuhRadont PecifiBRidAIA Was not
properly received, and the nessage should be resent, 614. If the sideband

signal is gf‘taﬂﬁﬁs%loﬁda daEm.gﬁ.cejl giapt vgg\stfgﬁéec\rérymng thégatd &ﬁnﬂ@%n@?ﬂ%/ﬂé’é-cat! ng to

the original transmtting device sage was proper received,
and the rre§$s1e%?%1§3y be thus acknow edged, 612. These indications could be
switched, i ffat an asserted si gnal may indicate a properly received

signal, an - . .. o s .
9 ?00%6]dfn one embodiment transmission may be unidirectional, and a mechanism for

acknowledging the transfer is not provided in the specification. A device-specific ID may
be specified on a channel that is traditionally a broadcast channel, 604, as described above.
The device-specific ID may cause the message to be received and decoded only by 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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asserted signal may indicate the nmessage should be resent. [0049] The
various operations of Figures 5 and 6 in the various enbodi ments may be
performed utilizing the structures described herein. Additionally

machi ne- acc¥¥s10H/B9054nd/ or execut abl e sequences of |nstrl¥é’1€fp%ﬁ%$/‘@b‘t§é may be
used to performoperations described in Figures 5 and 6. Thus, the
operations described may be inplenented with firmare, softvvare, or a
conbi nat i omceaifedf iAssanedeneansithatd sigval Hne i$ldevendfigivior en actiedrigh Sigmahlise,e cont ent
may provide instructions to result in hardware, a machine, an el ectronic
devi ce, etd.drie¥ewt fon@d aRivedswikiggalVtiae. ous operations, including sone or all
of the functions/features described above. [0050] Instructions to cause or

result in momqhth@%(febﬁﬁtsigm i§ aSleMe L AR HhAFYeEeiVig BEVEOREY bd MABicAREY Bt | ONns
may be received via an article of manufacture. An article of nanufacture

may i ncl udg, @ngﬁafuanﬁnw&%wkﬁbfﬁ%%ggggém G oS MeehRaRdthele the

i nstructions I ne -accessl irum I ncl'udes”any nechani smt hat
provi des (| ) f.ormat | gnt.ent form
Pccess: bl snisgass SRR AR e, 1LOR3RFHNG sl LATRNAR, BB fslrias

el ectroni c,system SchE S] etc. 89 For x chi ne accessi bl e
medi um i ncfeyifEaybEdR é’é‘l"gf%@ﬁ ofigingl tEpnpmitt V§e{}@tg‘%meﬁ§a§8 V@H PIPP ry
(ROM), random access menory (RAM, magnetic di sk _storage nedia, optl cal
st or age me@faved; angdthe mesags ‘2’@17) by thyd ackgowledradsd o sThsselindications 6841¢ beevi ces,
etc.), as well as electrical, optical, acoustical or other form of

pr opagat edswitshefh in hatan agsertedaxgnalenamdae@eapmpcréx wdeivedymgnas andadet al signal s,
etc.), etc. [0051] Figure 7 is a block diagram of one enbodi nent of a
port abl e dmswired sigaalimay ingicate tesoessageishduldibgieysit.cal i nt erconnect. Portabl e

device 700 may represent various devices, hardware units, electronic

st r uct ur es[0049] TheFariowxapeiations ¢f@iguredl Land®\vin ¢ vatidus@pbodirferds ey be phone, a
smart phone, a personal digital assistant (PDA), a personal conputing

devi ce, etgrfoRRéd @lizthgdRy itaRufUesdHbed REbiAd AdaitioRMBY haBkindhékfsiyien on whi ch

conputing hardware operates. The conputing platformmay include the

conput i ng hyafod WedcBtaBRAEQences of instructions/code may be used to perform operations
described in Figures 5 and 6. Thus, the operations described may be implemented with
firmware, software, or a combination of firmware and software. The software and/or
firmware content may provide instructions to result in hardware, a machine, an electronic
device, etc., executing/performing variéus operations, including some or all of the
functions/features described above.
[0050] Instructions 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



operating systens, hardware drivers, and/or applications to provide the
functionality of portable device 700. In one enbodi nent applications
processor 710 may be a circuit, processor, subsystem etc., on the host

pl atform | woo2ees/@na8s6di nent applications processor 710 PEI/H820050814éput i ng
pl atform of portable device 700. Applications processor 710 may be one or
nor e hardware conponents, and/or including a general purpose processor.

[0052] Appint@ady deWized) eROCASMAII abkibctiityl, bptidal) deoublidal ordtRérifaseof prdpdgart
provi des an int erface to physi cal interface 730 to radi o subsystem 740.

Radi o subsM Q ,lnbk@me%e fraRY siohflb tl\@%na‘lsnét@ fage 722 to interface to
physi cal ?&aﬁfgg %30 For 1(lalxrarrpst-‘-g léﬁ’g?a erfacgs 721-722 may i ncl ude

pins, ci rC f;]l;ngﬁ&fefﬁgﬁ’bldck’a?a g chfrr%’enf?)'édlmygg(;f a r1d§> g’%&ﬁé o ing to

provi de ac om appl1 cati dns processor system 740 to

hysi cal f 30, bet devi ,
Fepr esent. e S Pt BRRIA TRORRIAF: SPTTE sl R B bRl B  ane e

bet ween |ications roc ssor, 710 and radio su ste . 5 In one
enbodi ment SOVIEGH. GRS LG Fleaionic SEPRES LS ?%aﬁ?i% PaTaRie g DR " ¢ abi
device 700. Radio subsysten1740 may include s processor 741 to provide
radi o 15 VW5 2etighons gsmapphynegpprssnalat asahassgmﬂgﬂ’m@a@ PEFRONS eRIBRIEING g
functionality to radi o subsystem 740. In one enbodi ment signal processor

741 may bedeyireestbeBettattlqyleyive 60 may inchisie aabmputing\ilatormam. whiclhetpuding si cal
interface 730 in one enbodi nent may be a comruni cati on bus based on or

derived frhanlwdre opdybtes. eTHscmingdotieg platiérn( by include MSlcBmptitinpteardivare and/or
speci fication/definition/protocol. Channels may be defined, or assigned

parti cul ar opetdting s stdif, Had® aieUriveR, idandpplitatidrito profidR It fundtionrly @fbodi ment
physical interface 730 may include nmulticast or broadcast channel (s) and

devi ce- spegirfable déb@@r?@d (m)oneeﬁlboaim‘eh%gﬁ&ﬁsﬁms&sm 7ﬁ@ﬁla?1b@|3@§&gt Mul ti cast
data nmay be understood as corresponding to a nessage/a transfer occurring

on a mul ti GasdGhaBERtem, el D thiEnosPHIARSIFATH oL Ab&eimént applications

processor 710 may be the computing platform of portable device 700. Applications
processor 710 may be one or more hardware components, and/or including a general
purpose processor.

[0052] Applications processor 710 may include MSL interface 721 that provides an
interface to physical interface 730 to radio subsystem 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
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broadcast transfer may be understood as corresponding to a nmessage/transfer
on a broadcast channel, and device-specific data/transfer may refer to a
nessage transfer on a devi ce- specific (or non-broadcast, non-nulticast)
channel . [ 00¥%200039p¥adcast channel may be under st ood t oPEEUR2EHMEY of
types of nulticast channel in that a multicast channel nay be defined to
transfer a nessage to nultiple recipients sinmultaneously. A broadcast
channel nmayorbuskieftion pebcessing fancfonslity heradiosabyystemsiddu In avesmisidimdnd al |
potential recipients, or all devices on physical interface 730. A

devi ce- SDeﬁgfﬁm@r&b@aﬁm HBYbdh et AGrédRsdof aMpdreubleddevRETOQE t0 a singl e,
specified recipient. O all devices on physical interface 730, it nmay be

that the opjogsCfysis dh@rﬂﬁ&'%m BnlawbdaimeiR &fa ?fbbﬁcﬂ?%ﬁﬁﬁg:ﬁnérﬁbdsrbﬁ&afo‘ﬁrred s
t he device corresponding to the device-speci identifier/address

i ndi cat ed bs;deg.%ay%'t@@wnﬁe SRUELRRONS| 610820 8ldard 00501 10 one

enbodi nent roadcast nessage nm on a eV|ce speci fi ¢ channel on

physi cal |nterf 0 as, di scus yarma y cast | D may be
used to |?R?8'l§§?éé‘(qe\/3{"8n/ 20 Zv?gaen"glgg%a’?’fbl ¢ egh?lral%s'gﬁe%&)r/nsﬁucaél interface
730 and the ness X transferr larly, .a,device ecifl] ssage may
be transfeﬁ\“@%‘”ﬁa’gﬁ ip thspndard. %gr%mé’%ﬁ}’?j‘ggﬁ?Bd‘ﬁEﬁ%g’ﬁ 8‘3’“@ 3347 channel
on physical interface 730 by, for exa i nvoki ng/ activating the broadcast
Channal vt TRY (150 Ve s e st inagD SideleEsSersdia apaeh #ed. [ 0057 11
one enbodi nent physical interface 730 may include one or nore control

si gnal s/ | | aefined/assigned by theotindendt Mirlécast datpomay beounderstood jag perresporsiingde a
activated/controlled by a device that does not have ownership of the data
bus on whi messhpefa basfmtoastrriggion a dmiticas cbpwell fLikewdseabroalmstadata aper at ed. A
flow control signal line may be present, such as a wait or equival ent

control si piadcabtarapsfey mdg baundedicudi a8 torresporilingad Qinvdssigednsfecori:p | ndicate to
the transmitting device that it is presently unable to receive the

transni t t egroaBasBtnnel;@hd AR Rcifit Dftaflabiler mdjhéteP B AmeRhiefhndReBn a buf fer
overflow occurs. In one enbodinent a control "signal nmay be used to

I pl enent g0, AGHBARE 85 HOn RSB, HBh-nfulticast) channel.
[0055] A broadcast channel may be understood to be a subset of types of multicast
channel in that a multicast channel may be defined to transfer a message to multiple
recipients simultaneously. A broadcast channel may be defined to transfer the message
simultaneously to all potential recipients, or all devices on physical 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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exanpl e, by using a device-specific address on a broadcast channel as

descri bed above, a transmtting device nay provide a tine period for the
receiving device to indicate whether a nessage was received, or whether the
message shoWQ2960396%ent. |f a transmtting device foll BEEUS208H03HM (e. g.,
according to the standard protocol) data transfer with a nodified transfer
(e.g., msmatching the device IDwith the channel type), this nodified
transfer ciayindl@ngphgsch chierfack N80 by der exampleidvaldigiattivytiighe Oddcast | D t hat the
recei ver should activate the control signal to indicate an acknow edge. The

speci fic agkanmivatiaRe BBGERAPeSAL THYnd e mMeSsag®trhidirieddual  design, and one
exanpl e may include asserting the control signal to indicate a negative

acknow edoRREA n B RMBANREHIERAAMERRb thalp Sndl RRIAL or WdRBhurby Qure 8 1 a

bl ock di agr: ~one e of an electronic device having processors
with a phyghesludd! o SRNNREANT oft SRARE KoSHPSERAERLy B BEALRIEN L Co 800
represents FarT OUS deVices Hachines, har dvar ecunt 1S el ect roRr & Struct ures,

etc. For xamnpl.e, . el ectroni c device 8 may, be a cell phone, a snmartphone,
a personal Eﬂ?gg‘f‘%ﬁ thatég’g? nqthaye ‘(WAS;i’fp %fotg‘? %ﬂt%/boﬂs o 'Hg‘bﬁh@ﬁm@%#st ad per sonal
conputing device, etc., Electronic  deyvice 800 may include a conmputing

pl at f or m oAV PRCi eﬁ'eﬁwﬂﬁgrewgpa%éré%%mt@gs!gﬁ lipgymay G Prssethswch as 4

PCT/ US2005/ 031434 The coml)u.ti ng platformmay include the conputing hardware
and/ or opeWait PheAuixalang pantrol pignal iprevide p wechanisamior 8 recaiying deyice émindicatepr ovi de
the functionality of electronic device 800. In one enbodi ment applications
processor 8itbe trepragiep dsviee haticisiprgsepglyomebls ¢ recaivbthy stapsmittedmessagon t he host
platform In one enbodi nent applications processor 810 represents the
conput i ng Ppordxbmpl) the sighalahayobd assetited whien 8 60fferAperdflovadctmss Ipsmrecessor 810 nmay
be one or nore hardware conponents, and/or including a general purpose

processor . ehbsfiAbntARPBhir6laidnanMaPbOeRs SPimplekhbniBY adkfiowlédge Methahisine Fopce 821
that provides an interface to physical interface 830 to peripheral

control | er e 8dihle, B lubiRP 8 ld8Vic& Okl alifressSh brbddé SteRneEY dbteibbdibovBla
interface 822 to interface to physical interface 830. For exanple,

i nt er f aces, 821822 10RYe i VR Rt pefibl BtitlicTecdihd 88vice b iMfcald d¥Ghe O

ot her

a message was received, or whether the message should be resent. If a transmitting device
follows a normal (e.g., according to the standard protocol) data transfer with a modified
transfer (e.g., mismatching the device ID with the channel type)', this modified transfer
may be decoded at the receiver indicated by the device ID that the receiver should activate
the control signal to indicate an acknowledge. The specific 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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har dwar e/ packagi ng to provi de access from applications processor 810 and
peripheral controller 840 to physical interface 830 between the devices.
Physical interface 830 may represent a high throughput comunication
bus/i nt er f a® X00G0386a transfer between applications prRCEES005/61434and
peri pheral controller 840. [0060] In one enbodi nent peripheral controller
840 represents a variety of peripheral devices/subsystens on electronic

devi ce 8001_‘he|'_c@fnfpﬁﬁ1@g‘7ﬂht¢ompﬂﬁj' oRida theGomplitilg HFdwWidEad®ot opeRARESRMsCONponent s
of a user interface (e.g., aliquid crystal display (LCD), a touchscreen, a

keyboar d ofarf6 ¥@heé?d) land/Bt SpplicatfoRs toi6¥ide the Bulchioify ofSAtrORY devied Siste

processor 841 to provide processing functionality to peripheral controller

R A e
et oA R85 RS RRTPARS N e

(MBL) or I'’ca nirtron s may be

defined, or assigne articular . fungtiops/uses in the andard. For
oo, | TEREnERB e ISR e S0k ApER Bs bbcrgr SIhENINE PERT | cast or
broadcast channel (s) and devi ce-specific channel (s), as 18 WD 2006/ 039056
PCT/ US200510r8 hanhyaréompeaents s8d/ghisgludipg @ igencsa] PHEPOSLIPIORESFY; cast data nay
correspond to a nessage/a transfer occurring on a nulticast channel.

Li kewi se, 908 dppiicatibms arogesser Hli0gnaycaglude Mahditenface$y 1 thav proxisipbarnd to a
nmessage/transfer on a broadcast channel, and devi ce-specific data/transfer
may ref er ingrfacene phpdenl imaficé 830 torpesiphbealicomtrallee 840. | Reripberalmontroliey&d@ ast |
non-nul ti cast) channel. [0062] A broadcast channel may be a subset of types

of mul ti casfewideandydihclude MSalintarfad®1820 itCimtdrfacdwdphgsicdliperfete 880. Rad to transfer
a nessage to nmultiple recipients sinultaneously. A broadcast channel may

transfer t&%mﬂﬁ?ﬁ&ﬂné}fﬁws%ﬂl‘sw filay idcfude plns, dHRLRY) bhfrs 1R IdRVER gt otef al |
devi ces on physical interface 830. A device-specific channel may transfer a
message O ywirliBhkagiip & provial alcR& i WplickionS bloctY: 1958 Pembhisi 2l
controller 840 to physical interface 830 between the devices. Physical interface 830 may
represent a high throughput communication bus/interface for data transfer between
applications processor 810 and peripheral controller 840.
[0060] In one embodiment peripheral controller 840 represents a variety of peripheral
devices/subsystems on electronic device 800. For example, 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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interface 830, it may be that the only device to which a device-specific
nmessage is transferred is the device corresponding to the device-specific
identifier/address indicated in activating the device-specific channel.
[0063] I n oRN¥O 2REBWP¥ent a broadcast nessage may be nmadePERU§2005/031434

devi ce-specific channel on physical interface 830 in accordance with that
di scussed above. Nanely, a broadcast |ID may be used to invoke/activate the
devi ce- spediffned/assipmad by therstanidsrdi Mllticastt dataf mayecoB@spond ihala triessagels ampéer
transferred. Simlarly, a device-specific nessage nay be transferred on a
broadcast edtafinglonampliiyast cleinnélNLikelvise cbrBaidadt datalob s bevadeapt teansfer may

i nvoki ng/ activating the broadcast channel with the device-specific ID and

the nmessaggortesputidftsh nfdsagbAaRddr dn'h LRORCATEMANEIELH debikelsparifid dutfrdnsfee 830 may
i nclude one or nore control signals/lines. In one enbodi ment one or' nore

control si g@?ﬁg"{gétn%%%a%gTtﬂa?(&éﬁd#aﬁd%%}:é—?ééc d(oparmﬁb.@s‘a@a&,enc}nbahui%ﬁsf not have

owner shi p on which t roadcast and devi ce-specifi

channel s a((’heag1 erated. A flow control signal |line may be present, such as a
wait or equn') ent control signal to provide a nmechanismfor a receiving
device to {ndicate 19 2006/ 039056, PCT/ US2005/ 031434 tp. t transmtting
devi ce thatdag#] gir#gag\éﬁapge W&eé" SPBseP%'Iémg gy z&HWF‘Pégﬁﬁessage. For
exanpl e, the signal may be asserted when a buffer quverflow occurs. [0065] In
one enbodi FsHicad chamel Bpy ks dafiaed tpdfansier 3 wessagetoimpRIAEFPIEIRS acknow edge
mechani sm For exanple, by using a devi ce-s%eci fic address on a broadcast
channel assimyiareopgipdAdendeast shannelmayitransfagthe messese simpltpresysino Al ti me peri od
for the receiving device to indicate whether a nessage was received, or
whet her t hpotemb cegipieswsoof @l deyices o physichFinterfacer830s 1A deviaeespelafic canhell | ows a
normal (e.g., according to the standard protocol) data transfer with a

modi fi ed t mapahesfer@angssaged asinglhspacifiedcipient. cOf didemMidelh ot prysidahnnel type),
this nodified transfer may be decoded at the receiver indicated by the

device I D frfacé 830, R4l & tAithe/@IP AR t6 WRichQl de$icB3pecifiOmbsitieGat € an
acknow edge. The specific acknowl edge nechani sm nay be dependent upon

I ndi vi dual 4z Qh is P de B Al The 4Bt R ific identifier/address indicated

in activating the device-specific channel.

[0063] In one embodiment a broadcast message may be made on a device-specific channel
on physical interface 830 in accordance with that discussed above. Namely, a broadcast
ID may be used to 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 cievice-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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asserting the control signal to indicate a negative acknow edgenent, neaning
the message, should be resent. [0066] In one enbodi nent el ectronic device
may i nclude nmenory subsystem 850. Menory subsystem 850 may i nclude a nenory
control |l er, Wagiog/039056e or nore menory devices, etc. | n BAEUSDTENI4MdNt
menory subsystem 850 may include non-volatile storage 851, which represents
menory that retains its information/val ues even when power is disabled to

el ectroni ctodbytramBfig d&vice xtEnBIpeesermiyunyislé af rebeivesthe tragenifiéd meByge. ncl ude
read only nmenmory (ROM), Flash, programmable ROM (PROM, el ectronic PROM

(EPROM),  BérlexalmPlROtht siBRAIMS e likited Wheles Biffd? @derBWIclurs var i ous

nodi fi cati ons may be nede to enbodi nents of the invention w thout departing

from thei t (RO ond BRBEAifHeR: o Lol dilalby B b %o AAlerRERIRLAGORGEL N Shoul d

be constru I'n an | ustrative, and not"a restrictive sense. e scope of

he i ' hould b d lely by..ref h ' h
Fol 1 ow. - 20TERATRE: Toharerie By 4Fed deBocapttine RFREN 0ol sbrb g o o

transfer, conpri.sing: transmttjng a first nessage qvyer,a canmuni cation
| nter T ace, SSRPEd AR AR deYEs Mgy BT Al E g S B EOR KRB de oS nd
devi ce-specific channel assigned in a standard communi cation interface
speci f i cat fogpdicate whethermessage wasdpesived qrrwhsthar thg messags phiquld berstsnbnlfror dat a
transfer with a broadcast identifier to nultiple devices, the
devi ce- spetfarsimitting dewied follews s aermah (e hicaccardiagitd the standmd peatocghitdatat r ansfer to a
specific device, the first nmessage transmtted on the device-specific
channel wi trimsfer shdthiaopedifietirdnister (@g nmismawhingshebdea tpa dDtWith the almmnelitypeng a
di fferent nessage over the communication interface with the device-specific
i denti fi er thiymbdifiedrrantbe asly be ldatvded at the receiver indicated by the device ID that it

should activate the control signal to indicate an acknowledge. The specific acknowledge

mechanism may be dependent upon individual design, and one example may include

asserting the control signal to indicate a negative acknowledgement, meaning the message.

should be resent.

[0066] In one embodiment electronic device may include memory subsystem 850.

Memory subsystem 850 may include a memory controller, logic, one or more memory

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.
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determ ning the state of a control signal; and determ ning, based at | east
in part on the state of the control signal, whether to retransmt the first
nessage. 2. A nethod according to claim1l1l, wherein the conmuni cation
interface specification standard conprises the Mbile Scal able Link 2
(M5L2) standard. 3. A nethod according to claim2, wherein the broadcast
channel conprises one of channel 8, 9, or 15. 4. A nethod according to
claim 3, wherein the broadcast channel conprises channel 8. 5. A nethod

accordi ngpt appd @i m 1, wherein the control signal conprises a flow control
| i ne of qt‘?re—t:crrrm.lni cation interface. 6. A nethod according to claimb5,

wher ei n éﬂﬁ tf.I o%.co trol line conprises a wait signal line. 21 7. A nmethod
accordin B IR ICAMEY S'wherein the first nessage is to be retransmtted if

the state of the control line is asserted. 8. A nethod according to claim7,
wherei n the céniethod fopackawigdging datatiansfenseMpEisinghe control Iine being at

a hi gh | ogi ¢ hekghitgnal st lAbSaks (et ed- cAmrithiekidt! Riehfacaarpbact ur e

conprising a machi ne-accessi bl e storage nedium having content to provide
i nst ruct icommumicatisulinterface madtg ree tpeadeasti ciianneparat iaomieviceedpadifiog:

t itti devi ce- i f . X icati , th
Communt cAPORCLSHEGH B 2 BHMREL SO oA Gaon /B e, cBroteRlsg BRannel

def | ned iiflogdRRIEHNTA'deRell i €1 866:ifiéaBATordaRPATdiePHitR™ bidaBcRsoadoast

channel defined in the specification wth a broadcast channel nunber and a
br oadcastidentfieesto, muldipleordayiagsdcthet deniperspeciist iohadneln defisedpitithecat i on

WEh 3 NQLRESRSHE SR datd ¥ARSter WP Eedtadiids thE FirsPResldde AANMRRy t e

devi ce-
on the device-specific channel with a device-specific identifier;

subsequently transmitting a different message over the communication
interface with the device-specific identifier on the broadcast channel;

determining the state of a control signal; and

determining, based at least in part on the state of the control signal,
whether to retransmit the first message.

2. A method according to claim 1, wherein the communication 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.

5. 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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specific message transmtted on the non-broadcast channel with a device-
speci fic address; subsequently transmtting a different device-specific
nmessage with the device-specific address on the broadcast channel;

determ ning the state of a sideband signal; and determ ning whether to
retransmt the device-specific nessage based, at least in part, on the
state of the sideband signal. 10. An article of manufacture according to
claim9, wherein the comunication interface specification standard
conprises the Mobile Scalable Link 2 (MSL2) standard. 11. An article of
manuf acture according to claim9, wherein the sideband signal conprises a
control I%.ne d’f metbodoammdiogt tooclabms 1, agherein the dirsti olessage niantef det ur e

accordl n o] n th ntrol lin conprises a wait signal

i ne. 9} g& ﬂSg]é%P g?i} @?Bsf%aﬁﬁe&ﬁaf er, conprising: receiving a
first rressage over a cormunl cat [ on interface, the " communi cation interface
havi ng a broadcast channel and a device-specific channel assigned in a

st andar d &onmimeathed acrending e elaipeti whergin e contgol i hanasassenigdnel
defined i @Eeﬂﬁ&b&ﬁtﬁ&tllhgrb r@'atdaaﬁ tl5@9?é\l%r hmf‘ é@?sdt(é?ﬁetd I dentifier
A ic it

to nultip evi ces spec channel
specification for data transfer to a specific device, the first nessage

received on the device-specific channel with a device-specific identifier;
subsequent|y Fdcami¢lRgoh ?P‘F{@P@rﬁ? %E%@o@echﬁ@ec%?ﬁ?ﬁﬁﬁ‘b%tﬁ 19?98 nt er f ace

the st at 4 ST UAFARRE chhtent 16 ProdensRlclals (@IBSHE T (Raaing ber@iinge Veg |~
first nmesypegatians indledingansmitting devi ce.
transmitting a device-specific message over a communication bus, the
communication bus having a broadcast channel and a non-broadcast channel
defined in a communication interface standard specification, the broadcast
channel defined in the specification with a broadcast channel number and a
broadcast address, the non-broadcast channel defined in the specification with a
non-broadcast channel number and a device-specific address, the device-
specific message transmitted on the non-broadcast channel with a device-
specific address;
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 device-specific message based, at

least in part, on the state of the sideband signal.
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.
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14. A nmethod according to claim13, wherein the communication interface

specification standard conprises the Mbile Scal able Link 2 (MSL2) standard.
15. A method according to claim 14, wherein the broadcast channel conprises
one of channel 8, 9, or 15. 16. A nethod according to claim 13, wherein the

control signal conprises a sideband control line of the comrunication
interface. 17. A nethod according to claim 16, wherein the control |ine
conprises a wait signal line. 23 18. A method according to claim 13,

wherein the state of the control signal is changed from de-asserted to
asserted to indicate the first nmessage was not properly received. 19. A
met hod ackor diAmattislec bhmanufactureeaceiondingdo claimel bf whéreire the contrdliline i s
changed froma | ow I.i)gj evel to a high logic |level to change the state

from de- BYFISFER WD @ﬁah'@d. 20. An article of manufacture conprising a

machi ne- accessi bl e storage nedium having content to provide instructions to
result in a machine performng operations including: receiving a first
devi ce- spki f if ige ackraowladgioghdata transfen comprisingg communi cati on bus

Cormmuni cat | on FeeEPBach Dtstndishedle Vel cat s camiAkARbs . delBee. e
defined igonmimeénisatisr fihtesfac®nhavind £ Broadckststhanmenngid U deiceaspéciiic

broadcast address, the non-broadcast channel defined in the specification
with a f&3Npeloagsigaed cifamn standangeForamynication i @@"@ﬁécisf’?%'f'%m"es@? t he

first de"BrSE(;cla%P%g%@éi defined ¥y tﬁ&gﬁwﬁ&tﬁﬂ fBPBaféOt'?érﬁf%aﬂ/ﬁﬁn b@éﬂ&&&&' wth a

devi ce- specl ess; subseque y recelrving a fere Vi ce-specific
nmessage \idedtifieheto multiple devices, the device-specific channel defined in the

specification for data transfer to a specific device, the first message received on
the device-specific channel with a device-specific identifier;
subsequently receiving a different message over the communication
interface with the device-specific identifier on the broadcast channel; and
changing the state of a control signal to indicate an acknowledge of the

received first message to the transmitting device.

14. A method according to claim 13, wherein the communication interface
specification standard comprises the Mobile Scalable Link 2 (MSL2) standard.

15. A method according to claim 14, wherein the broadcast channel
comprises one of channel 8, 9, or 15.

16. A method according to claim 13, wherein the control signal comprises a

sideband control line of the communication interface.

17. A method according to claim 16, wherein the control line comprises a wait

signal line.
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devi ce-specific address on the broadcast channel; and changing the state of
a control signal to indicate an acknow edge of the received first

devi ce-specific nessage to the transmtting device. 21. An article of

manuf acture according to claim 20, wherein the conmmunication interface
specification standard conprises the Mbile Scalable Link 2 (M5L2)
standard. 22. An article of manufacture according to claim 20, wherein the

control signal conprises a control |ine of the comrunication bus. 24 23. An
article of manufacture according to claim22, wherein the control Iline
conprises a wait signal line. 24, An apparatus to acknow edge an

i nt er prod@ssoA method acoesdiag to claimiBswhgrein thejstate of the deatrphgjgraldef i ned

channe - GAPTAES Ton? e sfeiled F ABEGT EaRFknte e TB¥TessatTyab B h
br oadcastprepertyveceivegber and a broadcast address, the device- specific

channel defined in the protocol definition to be activated with a device-
speci fic channel nunber and a devi ce-specific address, the data line to have

a data sage | o= i.fJ & channel
bei ng a(@? vat?\ eH; e\r}\nﬁ?\tﬁfate %%ﬁgﬂgfbcéll-a EBS'?.I f%\ll iérgﬁatﬁﬁe%tg%unﬁgﬁrecg?ﬂptgq'nfe s
devi ce- sphanfed fraddadew logit level ¢v iackigh dogie tsiel & tiengtathe statestga, deand to
have a subsegu nt acknow edge nessage transferred on the data line by the
br oadcast3SERAFMIA AREMGY- activated with the broadcast channel nunber and the
devi ce-specific address of the receiving device; and a sideband signal |ine
to be asserted by the receiving device in response to the acknow edge
nessage t29.i ndircarticlahet eanufacture cedmprigingleai owachineeacaessiblee slarage message
ﬁggg:gtel ymec%gm ﬁénvir%) '?:(‘%lrr\t%tn‘fj To Proui edllngﬁuét?)oncsl ' r@suf'in \é\hn%arlc%irqe tpgeﬁ‘orangilr(wgow edge
operations including:
receiving a first device-specific message over a communication bus, the
communication bus having a broadcast channel and a non-broadcast channel
defined in a communication interface standard specification, the broadcast
channel defined in the specification with a broadcast channel number and a
broadcast address, the non-broadcast channel defined in the specification with a
non-broadcast channel number and a device-specific address, the first device-
specific message received on the non-broadcast channel with a device-specific
address;
subsequently receiving a different device-specific message with the
device-specific address on the broadcast channel; and
changing the state of a control signal to indicate an acknowledge of the

received first device-specific message to the transmitting device.
21.  An article of manufacture according to claim 20, wherein the
communication interface specification standard comprises the Mobile Scalable

Link 2 (MSL2) standard.

22. An article of manufacture according to claim 20, wherein the control signal

comprises a control line of the communication bus.
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conprises the broadcast channel nunber, the device-specific address, and two
bytes of data. 26. An apparatus according to claim25, wherein the two

ni bbl es of data conprise a Don't Care data byte. 27. An apparatus according
to claim 24, wherein the sideband signal |line is asserted to indicate the
recei ving device did not receive the data nessage correctly. 25 28. A
system conprising: a naster device; a slave device; a comunication bus

i nterconnecting the naster device and the slave device, the nmaster device
to control the conmmunication bus, the comunication bus to include a data

line and a control signal line, the data line defined in an interprocessor
prot ocol 23t andvr article eof masutacturalaccordingl taistaimadsy wherginbtheacniea linghannel |

t he mast er . 1 L. rhroadcast data to the slave on the broadcast
channel ggﬁ@?ﬁ%%r‘?@ %lgﬁrglgln%. ed data line definition, the nodified data |ine
definition to all ow non-broadcast data transfer on the broadcast channel,

the non- broadcast data transfer to transfer an acknow edge nessage fromthe
master ddvi c Anappanatus|te pekppwledge apirfetniecessaf data tsangiel CPOMRESING: i ndi cat e

th k t | ' i Lo
non-vol ad [aeae hadl 3 ehByrEucd chanhdafiS S Benfl debiceBEoflc
sequence chanbel, ¢hee brdattabl chivnetadefined deva standagd pfoteyslt eefimtimptalbag t o

cl ai m 28, erein the nodified data |ine definition, ¢ ri ses,defining the
cknow ed5ivated wilea Breathastianaeh SumbREATGR troad it AGdieRs e adc as
channel wihbbifit khaRhePdEtRRY iRNABHbtoRBMEENitiGH ' Be aVafed Wileal ddvicd-dentifier
rat her than a broadcast identifier, and the control signal

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 a subsequent acknowledge

message transferred on the data line by the broadcast channel being activated

with the broadcast channel number and the device-specific address of the

receiving device; and

a sideband signal line to be asserted by the receiving device in response to the

acknowledge message to indicate whether the receiving device received the data

message correctly.

25.  An apparatus according to claim 24, wherein the acknowledge message
comprises the broadcast channel number, the device-specific address, and two
bytes of data.

26. An apparatus according to claim 25, wherein the two nibbles of data
comprise a Don't Care data byte.

27.  An apparatus according to claim 24, wherein the sideband signal line is

asserted to indicate the receiving device did not receive the data message

correctly.
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| ine being asserted in response to the acknowl edge nessage to indicate a

negati ve acknow edgenent.
i nt er processor protocol

30. A systemaccording to claim 29, wherein the
standard conprises the Mbile Scal able Link 2

(MSL2) standard, the broadcast channel conprises one of channels 8, 9, or

15, and the control
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28. A system comprising:

a master device;

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

a non-volatile storage coupled with the master device to store a code

sequence to be executed by the master device.

29. A system according to claim 28, wherein the modified data line definition
comprises defining the acknowledge message on the broadcast channel as
activating the broadcast channel with the broadcast channel number, and a
device-specific identifier rather than a broadcast identifier, and the control signal
line being asserted in response to the acknowledge message to indicate a

negative acknowledgement.

30. A system according to claim 29, wherein the interprocessor protocol
standard comprises the Mobile Scalable Link 2 (MSL2) standard, the broadcast
channel comprises one of channels 8, 9, or 15, and the control signal line

comprises a flow control wait signal line.
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signal line conprises a flow control wait signal

i ne.



