STACKABLE COMMUNICATIONS SYSTEM HELD OF THE INVENTION [0001]The present invention
generally relates to modular communications systems. BACKGROUND [0002]The approaches
described in this section could be pursued, but are not necessarily approaches that have been
previously conceived or pursued. Therefore, unless otherwise indicated herein, the approaches
described in this section are not prior art to this application and are not admitted to be prior art by
inclusion in this section. [0003]As digital technology has become an important part of many persons'
lives, the need to deliver this technology in more innovative and convenient ways has become more

and more necessary. For examplg,ﬁg@ig%]m}% W&f@@é Wgsﬁéfn televisions have
encompassed many innovative changes throughout the years. From cathode ray tubes to digital flat
panel video displays, the video cassette recorder to digital video recorders, the changes in
technologies have brought about many chEHd2 &5 ek NERHd@Md playing content both more
convenient and ple@siihg toTtvepuisueinveot @exgamptdlywrtledsoonmettionemadtdduientalpesion set might
be numerous and can easily lead to confusion for the consumer. A typical television setup might now

have two High-Definition Multimedia Interface ("EIRMIGEieN@ce connectors in order to connect a DVD
player and a satellite receiver, several comSFoge%nl%ctgtglse connectlcc)ir in order{)%tconnect high-definition

devices such as XBR rec ¥R IBTE! gqgtion cou

&' CBnHectdrs 6 Connect & Wdleeg’casgreeﬁ%c’trecorder, and RF
connectors in ord®cessephreprashan thaiia Gk RresigHals caei rrinp et difdhsFieipes of
connections and wikgs srtightileasiicaedniisiontangpreatiecicsattiatibhiheuser akinoestidhe
numerous wire cQpRE GRS A IGO0 kR ariReidehanddhed eplingises el caklgs around the
television set beqgges an £ygsorg. Jaus. mars sonvenient.andssr.edy, solutonsfave become
very important as telévision ec%mology, and the resurﬁlng new typeg of wires and connections,

becomes more al¢difead fsbvethieehaplogy sy P BREsHiya dat P heale A BETPEi fay limited
to only to televisiorsebutinaye pecsssary inFranyniffe telev e chmald giethedsdoplayi esnsut loms, but not

limited to, with teleRbRRASHSIESoRPISHA IMAHNHLSY S e ThRgH |t LRBNR RcaleRS, Fabsl computer

systems. As techolagy chaNaes 0 aendlab e s ANBRI R eREDLING decnplatie h ays more
convenient, user-friendly, and elegant to tﬁ user, BRIEF DESCRIPTION OF THE DRAWINGS

[0005]The preset‘ﬂqﬁ?/é‘?’?f?&?ﬁ% fheishaness By SEatPiReise AR Braiel ABP BymiRy Gpnees to make

viewing and playing content both more convenient and pleasing to the viewer. For
example, wired connections made to a television set might be numerous and can easily
lead to confusion for the consumer. A typical television setup might now have two High-
Definition Multimedia Interface (“HDMI”) interface connectors in order to connect a
DVD player and a satellite receiver, several component cable connectors in order to
connect high-definition devices such as a DVR recorder, RCA cable connectors to
connect a video cassette recorder, and RF connectors in order to connect an antenna or
cable signals. The number of different types of connections and wires might lead to
confusion and incorrect cabling by the user. At best, the numerous wire connections are
difficult to keep in order and the resulting mess of cables around the television set
becomes an eyesore. Thus, more convenient and user-friendly solutions have become
very important as television technology, and the resulting new types of wires and
connections, becomes more advanced.

[0004] These changes and encompassing needs are not in any way limited to only to
televisions but may be seen in many different technologies and venues such as, but not
limited to, with telephone systems, entertainment systems, mobile communications, and
computer systems. As technology changes in general, there is a need to present the

technology in ways more convenient, user-friendly, and elegant to the user.



limitation, in the figures of the accompanying drawings and in which like reference numerals refer to
similar elements and in which: [0006]FIG. 1 is a diagram that illustrates examples of different module
stacking methods according to an embodiment of the invention; [0007]FIG. 2A and 2B is a diagram
that illustrates an example of connections made in a typical topology of 10/100B ASE-TX and the
same connection being made with close proximity inductively coupled wireless connections, according
to an embodiment of the invention; OOOB]BFIG. 3A and 3B is a diagram that illustrates an example of
connections made in typical topolomq EOERSELPT A %%Q#@%%ﬁéction being made with close
proximity inductiviéZbuplEbeniestas sngeminads dirstrateddryiviey tof arpepiboidman by iriedhvention;
[O009]HG. 4 is a pisldtRihattiusHate Saisepatalmedgpingiliansionmeitarniksedrelase proximity

inductively couplgd yuirgless FHernel pichuad Wi tha:iwo halves of the transformer separated,
according to an mﬁgﬂlmeﬁt_gflthe invention:; t[g)l?ulo FIG.5is a %I?H#’i% that ill '[I’ateii% separable

coupling transfo rusein d?)%elf)%(r)a)%?ml y induc |vse€i’§aénc¥ﬁ%sled wirsias SRR Ha plétured with the

two halves of thetedinshorerrding freeiearhogionsar ohEesrIRI{ e an embodiment of the invention;
[0011]FIG. 6 is a[00#5@-up FiGt e tha DBl isiraiesam shpalakiatcospdingupknsiormectiaisusadin close

proximity inductivgly GeidRIesh¥iE) 29 drI0ERIE AL AHIR 1AROBRABAA M LM Invepiies:
proximity inductively coupled wireless connections, according to an embodiment of the
invention;
[0008] FIG. 3A and 3B is a diagram that illustrates an example of connections made
in typical topology of 1000BASE-T and the same connection being made with close
proximity inductively coupled wireless connections, according to an embodiment of the
invention;
[0009] FIG. 4 is a picture that illustrates a separable coupling transformer for use in
close proximity inductively coupled wireless Ethernet pictured with the two halves of the
transformer separated, according to an embodiment of the invention;
[0010] FIG. 5 is a picture that illustrates a separable coupling transformer for use in
close proximity inductively coupled wireless Ethernet pictured with the two halves of the
transformer connected together, according to an embodiment of the invention;
[0011] FIG. 6 is a close-up picture that illustrates a separable coupling transformer for
use in close proximity inductively coupled wireless Ethernet, according to an embodiment
of the invention;
[0012] FIG. 7 is a close-up picture that illustrates a separable coupling transformer for
use in close proximity inductively coupled wireless Ethernet implemented using C-shape
cores, according to an embodiment of the invention;
[0013] FIG. 8 illustrates connection points on a module and an interior view of the
module from a top view, according to an embodiment of the invention;
[0014] FIG. 9 illustrates a system used in conjunction with a television entertainment
system, according to an embodiment of the invention;
[0015] FIG. 10 illustrates a reconfigurable audio system used in conjunction with a
stackable communications system, according to an embodiment of the invention; and
[0016] FIG. 11 is a block diagram of a system on which embodiments of the

invention may be implemented.



[0012]HG. 7 is a close-up picture

that illustrates a separable coupling transformer for use in close

proximity inductively coupled wireless Ethernet implemented using C-shape cores, according to an
embodiment of the invention; [0013]FIG. 8 illustrates connection points on a module and an interior
view of the module from a top view, according to an embodiment of the invention [0014]FIG. 9

illustrates a system used in conju

nction with a television entertainment system, according to an

embodiment of the invention; [0015]HG. 10 illustrates a reconfigurable audio system used in

conjunction with ®EfARIIEHN

and [0016]FIG. éﬂﬁﬂ blo%< dlagg

RiEAkEMNons system, according to an embodiment of the invention;
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implemented. D

stackable and m&8uERpRications systems are described. In the followmg descnptlon for the purposes of

explanation, numerous specific details are set forth in order to provide a thorough

understanding of the present invention. It will be apparent, however, to one skilled in the
art that the present invention may be practiced without these specific details. In other
instances, well-known structures and devices are shown in block diagram form in order to

avoid unnecessarily obscuring the present invention.

[0018] Embodiments are described herein according to the following outline:
1.0 General Overview
2.0 Modular and Stackable Communications Systems
2.1 Interconnection between the Modules
2.1.1 Close Proximity Inductively Coupled Wireless
Ethernet Connections
2.1.2 Close Proximity Capacitive Coupled Wireless
Ethernet Connections
2.1.3 Optical Connections
2.1.4 Physical Connections
2.1.5 Close Proximity Connections Placement within a
Module and Network Topology within the set of Modules
22 Interconnection and Control of Power between Modules
23 Other Interconnection Configurations
24 Reconfigurable Audio System
3.0 Extensions and Alternatives
4.0 Implementation Mechanisms
5.0 Examples
1.0 GENERAL OVERVIEW
[0019] The needs identified in the foregoing Background, and other needs and objects

that will become apparent for the following description, are achieved in the present

invention, which comprises different methods and apparatuses in which to implement

modular and stackable communications systems.

[0020]

As technology systems have become more and more sophisticated, the ability

to customize a system for an individual presents many possibilities. In an embodiment,



communications systems are described. In the following description, for the purposes of explanation,
numerous specific details are set forth in order to provide a thorough understanding of the present
invention. It will be apparent, however, to one skilled in the art that the present invention may be
practiced without these specific details. In other instances, well-known structures and devices are
shown in block diagram form in order to avoid unnecessarily obscuring the present invention.
[0018]Embodiments are described herein according to the following outline:; 1.0General Overview
2.0Modular and SPEORAAIBEE SHREIEATGRE G sl ihacsomplished inSiirEERsRaR g  odules 2.1.1
Close Proximity Heaueeheiyheavsstad ForerasEiiepicedsnneoninpeni3Slonerf®hexihany Capacitive
Coupled WirelessriéhriipatsiagriestbascdntathOpligahiGanoectinas: 4 t«h 1P hysicad Loagstions 2.1.5

Close Proximity Gepgeriens iatemesbuinnaiadys.codNsmar fopaloanuitain ugset o

Modules 2.2Interconnection and C%ontrol of Power Iqetween M?dul(fes 2.30thglr Interconnection
u u h of the

. . a television, a m cturer might modularize eac eatures so that a user ma;
Configurations 2.4551ecor(1)f‘|1gura NI 14 g‘ﬁ}fem Y
purchase only features that he or she wishes. In one example, a user might not have any

need for a cable television decoder as the user does not subscribe to the cable television
service or is unable to obtain the service at his or her particular residence. In another
example, a video cassette recorder is not required as the user does not own any video
cassette tapes. In an embodiment, a user purchases modules having particular features
that he or she wishes to use and combines the modules to create a personalized system.
Modularizing negates the need to purchase a more expensive device that includes many
features that the user may never use. In addition, the multi-featured device is often not
upgradeable and necessitates purchasing an entirely new device should the user wish a
feature or technology that is developed a short time after purchase.

[0021] In addition, many traditional components, such as, but not limited to, DVR,
cable set top, DVD player, IP set top, etc. have redundant functions that are common to
each of the components. For example, more than one component might include a power
supply, MPEG decoder, video scaler, video post processor, deinterlacer, or audio decoder,
etc. Inan embodiment, rather than duplicating each of these redundant features in
separate components, common functions are implemented once in an individual module.
The individual module may be a base module that is common to each stackable
communications system or may be a module that has a particular feature and requires
another function in order to operate correctly.

[0022] For example, a user might add modules to the stack such as a DVR tuner input
module, cable decoder tuner input section module, and/or DVD disk loader, etc. Under
this circumstance, the modules send media content data, control signals, and
configuration data through a high bandwidth network backbone that interconnects the
modules. With this system, display control and playback of content may be controlled
using a single remote control and user interface, simplifying the user experience.
Redundancy is reduced and many video/audio cables may be eliminated to simplify user
setup. Modularizing also allows a user to upgrade particular features of a system more
efficiently and cheaply.

[0023] In another embodiment, the modular system may be applied to television, set-

top boxes, or to one of the modules in a stackable communication system. For example, a



3.0Extensions and Alternatives 4.0lmplementation Mechanisms 5.0Examples 1.0 GENERAL
OVERVIEW [0019]The needs identified in the foregoing Background, and other needs and objects that
will become apparent for the following description, are achieved in the present invention, which
comprises different methods and apparatuses in which to implement modular and stackable
communications systems. [0020]As technology systems have become more and more sophisticated,
the ability to customize a system for an individual presents many possibilities. In an embodiment,
customizing a syssesnfigiratsld iapuictushis paaednyl ishiach leynenedi dariainey s ani sydenfchtutes of the
system. For exarmiple,dargulSieuBIan SHAUARMER SYSIam ofAesla providin aisinale bax that

[ able television Sgoder, a [

&t
contains a dlgltaltt\’,/ Ie?v?sgor‘rleg)oarg(? Q’dg t(l:onaleingtﬁlouﬁ%ut agne (%r netWOfﬂglggaC%gﬁl%%g recorder, a.sound
processor, storagé expansion, and some er feature for a television, a manufacturer might

modularize each8p#é feMiddasizinein LTER RS H AYRESL B ARY RxieddQ Haifiengrk¥fd wishes. In
one example, a usgmuligidsrot haydamyphete foy zecabibie|taisiormpkibdodebarethedudaizddes not

subscribe to the gablgAeleMiSIRNSRIMER Firis Waakleftmalkiaithide seEMics alchisorhiardmsiticular

residence. I AN LI G A8 GRSRE IR SRS IR AR BAUKGELAR DS, al;does not own any
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video cassette tapes. In an em 0(I)%Ilment, user purchases mo Tes having particular features that he

or she wishes to MEEUKY CORMBIREE LIRS to create a personalized system. Modularizing
negates the need to purchase a more expensive device that includes many features that the user may

never use. In addition, iepwiiikfeanresaviceRs BitoMMUNIgratERbiesasd Elessessitates purchasing
an entirely new dyieg Shotldng.\ask NSl IGRIUGALIRGIAGIRMNINALISARKEIoRS g saart tme after
na radit

purchase. [0021 ition, many nal components, suchhas byt not IirTlitegl to, DVR, cable set

top, DVD player, TEBSPBpREIL AR MOGHIS FOMPRI R AR YA S s i A ATS R A S RE T
components. Fobexariihleadhsreditiarblse borsbeerirhsiht prcrie atainedelspply IPEG decoder,
video scaler, vidempabinprhcash alipdaies rieetcarvaddiarddengidrietensinmaseini egdimmndutather than
duplicating each gf these,redyhdant Sartueain SeRaIRIEH OMACR S AR fuetians are
implemented once in an in iV,idLll Imodi%%.1 Tntlwgdiqgiv[idual odule ma tgeaﬁ(gase module that is
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ug{m tke tfc nical feature e n anotmef)em odi ?, €ns10ns O clh
common to each Stackablé communications sysiem or may be a modadule as a partlcu ar feature

and requires ancufsEitimands ideatigal torladheraedtiescty Yooroths caediprt LAePAYft add

modules to the stack partiowds shEpéRisuwbenputbined with other modules, creates a new design. For
example, each succeeding module that is placed higher than a particular module may be
smaller in dimension than modules below the particular module such that when placed
together, a shape substantially similar to a pyramid is formed. In another embodiment,
the shape and size of each module is different but is configured in such a way as to enable
each module to be stacked on any other module with close proximity. In this sense, the
module may take any type of shape or size, but each module must be able to be correctly
stacked and oriented with any other module.
[0026] In an embodiment, the order of the stacked modules does not matter and any
module may be stacked on any other module. In another embodiment, modules are
stacked in a particular order. Stacking the modules in a particular order may be for a
variety of reasons. For example, some modules might be heavier and larger than others
due to the feature offered by the module. The largest module might be a DVR player
with an extremely large hard drive in order to be able to store a large amount of content.
Thus, in the stacking scheme, the DVR module would always be placed in the bottom of
the stack. Other modules may always be smaller and lighter and are hence placed higher
in the vertical stack. The actual size of the module and the placement of the module may

vary from implementation to implementation. As another example, modules that require



module, cable decoder tuner input section module, and/or DVD disk loader, etc. Under this
circumstance, the modules send media content data, control signals, and configuration data through a
high bandwidth network backbone that interconnects the modules. With this system, display control
and playback of content may be controlled using a single remote control and user interface, simplifying
the user experience. Redundancy is reduced and many video/audio cables may be eliminated to
simplify user setup. Modularizing also allows a user to upgrade particular features of a system more

efficiently and cHBS5IY PRI IBEht LA LoRRPLASELIATER AT R AR AR PEIREOAPRHER iR 25AHRE to

television, set- tapwexisgeeitedone of the modules in a stackable communication system. For
example, a recopigurablarnpuidisgii-paeinanie iRaRERias a1 RIeMs R ysiaaksSmall
input/output mo%ﬁ%amigii? SN A 9&&&% 98&'? ia%hSS‘rLEQ BLO¥BRAMIE Bf & television to

add additional input/o fF and/or networking ca%abl ities. [0024]Modul anzmg In order to create a

system is not limTBE R PSR IRFII RR L ERER AR gffé%kﬁﬂf’?ﬁ‘éo A TR 81a Y RLEAMDINES that is
capable of beingarsolia ke anhwidifielervhapelivlepara bieyplenendiegmeaf thedsaturedrasstioigibs may
include, but are pettinitedsie, FelephaitelaghndogiasodirhieyariasiairmnentbiatbsrRiagiess computer

networks, compyigniealyileRing, ﬁtﬁﬁ’eQM HRYESR lébﬂ?o%lfﬂl%é}% GEPMHNIGHLLONS
SYSTEMS [002 Ther are many ways Qu?h to £o bine 1dulanze(ii fea ures |nto a system. In an

ent, sta orizonta, 31zeli> B
embodiment, eac mo uecom rlsesase Arate assis, for exd angu ar box, with each

module able to H‘é’%@&&&fé’dﬂlé‘?ﬁ%“aﬂ\‘ﬂsﬁ%@d’%ﬁ%@rﬂ’lﬂﬁfd‘iﬁ@smﬂiﬂ%@?ﬁ%&fﬂﬁﬁb’ €198 module has
identical width apchbiémigshtalnthensiohdsctivht holivoncdlyle Tiragxizensideiect0of dryneihdesnodule. The

height of each magluig wﬁ@%mym%gsthe technical feature of the module. In another
embodiment, all di gpsio ach o%lule gcp?eldentlc aII oth enmac aﬁorﬁmﬁ&it another

. ano T C1), 1IMe; S ar rizontal
embodiment, each module has a particular s nhape ehen comgme with other ules, creates a

new design. For@i’&ﬁ%?é‘yé‘ﬁéht%ﬁi%b%ﬁ‘iﬁuﬁ?daﬁﬂé“ﬂ%ﬁqévﬁh%feﬁﬂg‘?@“ I savchesdRcifsr module may
be smaller in dinveatistd netighborireduiskibe|dwytiensdrecuibodindulcenbmttionsvieagsiaged together, a

shape substantiaiiyfsiariasdo fepyeamidisfanpech Voo ehambad bnaiadle shppepadsize of each
module is d'ffef%&t’t&Aﬁéif?&ﬂ%%@&i&k&‘dﬁ@a%e\é"@fyn?osdﬁ?eseaﬁk'815%93”89%1% e 8% §£§8¥ed on any

other module with close proximity. In this sense, the module may take any type of shape or size, but

each module mdgf’%‘geﬁﬂ)ﬁé]%ho‘ﬁl%%ﬁlﬂy ‘é(taalt]élé’édhﬁr‘f&’%‘rfgh?émﬂ%eﬁn%ﬂ‘f&nmﬁﬁlﬂ’é°f0026]In an
embodiment, the'¥titel sidkasstadkedzenieluitasemsat allommiatescamenapigatiackrevesayplbef skacked on
any other modulewhulenpitenemhadiman modklegpsvristactaccinnz pacticular argsrnothakng the

modules in a pagifiday Qe ke 1a5aM3 e a5 HS ASIIS Rl RRANPIRANEMaduIs,Might be
heavier and Iargertghantgthers 9]%,6 tot e featurg offered b&; the module The largest module might be

a DVR player with an ex Famed a?'éaeahé)ﬁ]or(’]‘r‘ﬁeemt%’r’ooerr B SRS B % a large amount of content.

Thus, in the sta&ﬂ?ﬁkch@%}ﬁi@@%%dﬁ?@%a‘lﬁpmsﬁ thrasiackipf tedylsrotiaskthe stack.
Other modules may/shbwaysddelsnbaiter seaciicigieiar dlychatehefiraehpliaeed Thghericulheswsektical stack.

The actual size gf$hs medR ae@uib@s Biaesmenreiiiamodue ansansdipmirpiemantation to
Implementatlon'Sﬁl@?&ﬁqggneo er c%osgackcegftlg Fgw){g this stack displays modules of varying

height and width. Note that the depth may also vary for the stacks of modules and are not
shown in the illustrations. Stack 104 displays a stack of modules placed horizontally next
to each other substantially similar to how books are stacked next to each other on a
bookshelf. In the particular embodiment of stack 104, each of the modules has identical
heights and widths. Stack 106 also shows modules placed horizontally next to each other
but the heights and widths of each of the modules vary. In stack 108, modules are placed
in a horizontal configuration with other modules also placed horizontally next to the

module. Stack 110 displays two sets of modules stacked vertically on top of each other.



more power might be located closer to the base module in order to ensure that adequate power is
received. [0027]In an embodiment, each module is stacked horizontally next to other modules
substantially similar to how books are stacked next to each other on a bookshelf. In an embodiment,
the height of each module stacked horizontally is substantially of equal size and the depth and width of
each module may vary depending upon the feature presented by the module. For example, a
particular module may be constrained by the electronics within the particular module and thus might
need to be thickedtlaaet nfosbdilee ismiackd derikvanibthexemtbeditrent; efulodwios slehstzatleachhorizontally
is not of equal sizgAllisePPESHESE SRR SHEa%iR-PRRRIG0 place each module in

approximately cl oximity to gther modules, stacked horizontqll .Thcta xjernalfeatures of the
modules may be eng neé??oxrrh?ﬁ?g%aﬁgl Booke. [0628fin aor?gfhae%énr}legoolment, modules are stacked

horizontally and 448CHHAINABAIBRIMNAERAS SRS bthaPEHCHITRBL O Be Rulrs 5B module
touches the side wwalkdibemighbdriepraocpety digredathothegnets brsditesitddoraghnethenandf stacking

configurations argsiggsh fefeexapmenaderiGaluiackadsel abmadassmeyherRiased next to
another Ve”'ca”ya}fl %gél,egesﬁtag{e@g Ies.SSAPAILNE Sideiv@IlR.qlons seliebmrdmiER.issfysh with

the side walls of the other set of modules. This combination of vertical stacking and horizontal
placement allowdhAiBF BRI Rtion between all of the modules present. Each module has the
capability to detect the orientation of any modules directly connected to it. This may be accomplished
by the module detactingnareRuTadNBEr MHNBIBIVCERNTHIE M@LNGSOM, side, top, or rear surface

connection. [0024jig; 1 dipplayssaReLIRsiRleSERAFIMmEntuah thi BiRek Gldnadules. Stack 100
shows modules bein ségcke(g 1vert}cally I%rgt p of each other, Tpiizp?crt'c%%r stacli.show%tfgat each

module is of identica ﬁtelglﬁ’f) Sha wiath 88 other modulBS TR the sta fack 102 is another vertical

stack of modules™Beh thiRostikk efsysiery S eriperiies: Ak gher Ff’éRfﬁEsa.i*lHi%&f’ﬁ‘.dNB’l‘@ R 3RS depth may
also vary for the ptseks@fnaetdnlissnainthaxel hetvweleowne inohdedlustrations. Stack 104 displays a stack of
modules placed fgyizgpntally nexhiv&ach:oliehsuhstantiabinsielaid ehemebeskearenstacked next to
each other on a haokshelf. In the particular.embodiment of stack 104, each of the madules has
identical heights%(ar[llgr\l}ﬁtd? goéﬁfggt%fdgrglgog %nlg\rllvgsr?nlgb ﬁ'lé%ap agrecgl}?grgonntﬁfg} ne%d to each other but

the heights and VBFARG FRRes YR Tisied Rar FaN s NP R RBE IS RIURAY ARS BReRIaR L Rdrizontal
configuration witknetiverEttethdemmisctiptaftaddrdiiiontaihy newbeo thphysisdidenSielekd equisplays two

sets of modules stawkedeuentisadionatepiatepsh aklemayMefsetahipedu®s & piaartiborizontally
next to the oer 64,0k PiaIRS AUSOBhERAR BIRkiRmaY AR I BMRIARARHAR e thether

modules. [0030]In an_ embodiment, in order to ensurg{gro,per alignment of the modules adjacent to one

another, magnetS&¥ fBURY SPPFARNAPHINT SAHEE YRS dule. When two adjacent modules are
properly aligned [0883hagriessterisad hitherest coragetioptrireivdstedinsianaierfeeeahlg SARBLEDS the
modules. If the aghacrRpicasackidsraneainGaid of iyealigramniizerio g nelti+ apetfasctonib@said do not

allow the user to pOSHOR-the MRdkIGRRFPE DGR PRIUIANe 2wk NA RGN NEGTIRN. BETWEEN
THE MODULES OOS%];I’heJﬂolgoﬁl(Ies are engbled to. communicate dtﬁ\ta a'}dn?e%‘{"a%}{‘."@o%'lﬁé

ommon mode choke also may be present, depending upon the 1mple
isolation transformer and common mode choke, if present, help maintain the signal across
the Ethernet network. Isolation transformers block transmission of DC signals from one
circuit to the other, but allow AC signals to pass through. Common mode chokes reduce
common mode noise from either being transmitted onto the cable connecting the devices
and reduces noise picked up on the cable from making its way to the receiver and
transmitter circuitry of the connected devices.
[0034] A transformer is a device that transfers electrical energy from one circuit to
another through inductively coupled electrical conductors. Inductive coupling refers to
the transfer of energy from one circuit component to another through a shared magnetic

field. A change in current flow through the primary windings induces current flow in the



connected modules In an embodiment, the presence of physical cabling is eliminated as much as
possible between the modules. In all other respects, a high bandwidth data and power connection is
maintained between the modules. [0032]In an embodiment, the modules are connected via Ethernet
connection. Ethernet networks are a very robust and reliable data interconnection method and are
typically connected via twisted pair cables. Power transmission may also be implemented over an

Ethernet connection further limiting the number of physical connections required between each
module. A twistetP PR AEBIEHRE bERS SR et ML PEESIFA LK kBt o B FREer i however

any type of connectichedatsisideapfizemassfdrthert tFhasrmidoinesigbakf omtisnmiocipleabtiomto the other
connection. [003geue yitical Fweach eonnestianiyaigHistapais rablRdtheLahimeonagets two
devices together, Faeh ACA! {16530 E.cQNARARA0 R SR IRIBRE LRSS AL SRST device, the

. . C
media interface connector is associated with an isolation trans?ormer. A common mode choke also

may be present, oeFRHENG UHSHTEHY ITBRPHAoRERSH: Bt et hrdnegaisdrddroamitommon
mode choke, if ppEgaY, dedllghangiesialeeaessila shangiogsdgadithtehbaxtragydnke thotationlaransformers
block transmissiesiphbéElisig neitdiicsn RrsCiheidmias otnehdehadiawnti biignalsa0 Pess through.

Common mode chokps, IRU AR CRIBIABMAAS. NASEHAM: Sithel Reipg-ransmilledanig.fhe cable
connecting the dt?'\r/(l’c%g t%nd r?d.uces n |§_%g|ckgc&1up on the cable from maklnq its, way to the receiver

% SR ST R IRE S TGO A Pt ey TP Vi i Whnsers

and transmitter circurtry Of the Connécte
electrical energyMarifaysls (e creanetHers shsUGAL is ableiosRF B pTarRE Heat s YaUEtor .
Inductive couplingtreders to the transfer of energy from one circuit component to another through a
shared magnetic field. A change in current flow through the primary windings induces current flow in

the secondary windin _ ' I;g(?%l [ ' i it.such as in the
two sides of a trva%lhqs' or?ééfg%fé\%%%s;ormefﬁ%g?e oﬁﬁﬁg}%%%%%e gg@ﬁrﬁ%ﬁ%ﬁem produces

a magnetic field ¥98%hat s IrReR;fatheHibrr Withe PRt mtn ARG ARIORdss 1§ S across the
ends of the coil, ealtedtiokecfbmagrreperatcldetiors. By wediagnigyfive cumrernoiis thewpsedand goil, the
strength of the magneasic.figltbfiam theaReppanlcailFhagasBacAUR g LhaBaRgimagnetic field
extends 1nto the eerandaRGaal-R YUALS & NAGEH AcIgsails SreRdav U lisiaicliansmitting &
signal. The signal in the Ethernet connection travels from the media interface connector and then

through the isolafié TR BrErPRERIS svRinFToaeiommuds rprer e Wrddigiariseh travels to a
communicationso8hiprthef tkeatsiestormes édveouned insitsilg nbfsdydavibein dovonnilickthO SE
PROXIMITY INDHiC Tt theG @SR DoV VR bpbraisie e dup iy Warks 4616120 it ppeaiaegéseent, rather than

using twisted pa{fr&ﬁmﬁ}j @o%regﬁ rome‘?,ftﬁ@hgﬁgformer is able to transmit signals from one module or
device to the other module or device using electromagnetic induction. The signal may be
bi-directional between the modules. The ability of the isolation transformer to isolate DC
signals is maintained with the transformer employed in the embodiment. However, the
requirement for an isolation transformer to isolate the electronics from large voltages
induced on the cable from lightning, electrical noise, etc. is not needed because the cable
is no longer used.
[0036] In an embodiment, two close-proximity, inductively coupled connections are
used to form a 10/100Base-TX connection. In another embodiment, four close-proximity,
inductively coupled connections are used to form a 1000BASE-T connection. The
number of connections may vary depending upon the networking standard used and the
throughput sought in the connection. In an embodiment, if there is more than one close-
proximity, inductively coupled connection between modules, then the close-proximity,
inductively coupled connections are placed at a minimum distance apart such that cross-

induction between the connections are decreased. Placing connections a minimum



connection of the two separate devices, the media interface connector is bypassed and a connection
is formed via a separable coupling transformer. The separable coupling transformer takes the place of
the isolation transformers in the Ethernet connected device. In an embodiment, the separable coupling
transformer is broken into two halves, where one half of the transformer is mounted in the side of each
device in the communications link. When the two halves of the separable coupling transformer are
placed in close proximity to each other, the transformer is able to transmit signals from one module or
device to the othdisrarsgaipat meirideesgin grebhabilicntkay acsignidudidy. atessigraaimifsy be bi-directional
between the modulrstivdie @it ebihecisgl dipRphissasiomanisisalatedFosigaaisiig maintained with
the transformer qm@mg,i&ggﬁgg&m‘ggg&ggt. However, the requirement for an isolation transformer to
isolate the eIectronic; from large voI_tagefs ingl ced on the cablI)e frgm Iirg?én{nggelq%gcal noise, etc. is
not needed becalles the cABIE S HE BHY &P (LB O ORISR B SRRt 058 proximity,
inductively coupldenedasebaiotarigsaneiseik g F8ia EOIID0BHSE: PCHBAELMbH/S ArdRABIME1/s
embodiment, fousrnlasexplaxicoiiyedtiohativeliingoupleehtedhsaiiciisharawaadnond LOTIAMRROBASE-T

connection. The §ymgeE50f FRNASGHANTHAY Nahk 98P esWling Har.thedetyiingsitRydard used and
the throughput sqgih i, NG connection. Joh aembodiment L NSICISMOLE I ane lgsgsproximity.
inductively couple connection between moalu'le%,‘ﬁlﬁen the close- roximity, in uctlveltf} coupled

connections are picéiPinedirmhlpfumrigidahicd dhr e RiRsvarsdeifia it Rvreeithe
connections are dearsbsabk Blanosgod dig)Ectichns e uminitauPid disttaticn ApAR maeimézed therprobability

that a signal made,}iéh @esERIR¥POBY, dnducivphocaisaleshernrention) isognpaitRdiuaros A
cross-induction f?&ﬁ%&?@'{%‘l&@%‘e%ti'é"?xl}’eﬁ%éoés&g&g%'&8? sIPs M palugtiation ghgn Ethemet

connection base u1pon I Base-TX Topology that carries network traffic at the nominal rate of
either 10 Mbit/s SFYBE b itRMas s reia iahise comrrHecdldm gl @ira MBlaim Bkt Btthe invention
and 10/100Baseii¢TaspalogpedtosPzinoirSRigen BA X droBatkin B2S0 theraediptinéetiasical topology for a
10/1OOBase_-TX eeﬁ_)mt_aimﬂ()& u&mgctwsmﬂepa@nmbleaﬁrmrﬁéﬁﬁma@émﬁtwmﬂ 230. Goin_g
from left to right Wﬁﬁﬁg dgethedlow plnaiuank JFafic wilb R GARIEEHIAR R 085 i QRmgst of Fig.

2A, the transmitter 204 in Station A 202 is_.conpected to an |solatiog,transfor er 206A and a common
mode choke ("CHG) FBR H08EHen THHATA écon%‘@é?e(get‘&p%oem?ﬁe FERTETALE TERAEHOr 210A of
Station A 202. AX{istetiagan B 2Bband 2 Acedireretd thatatietiih IRte e dimasiiton 8 A 8D ation A
202 to the mediaBnerfroedtb nmafii dicdIRAVofoStatisnaBod3tinkfoSteti084B, IBOCVIE P36Biandterface

gggneﬁor ZSZA iﬁeﬁ%ﬁm”&i i@e%é%ﬂ%&f@ﬁmzﬁﬁgg’ﬁs%SmeAcﬁ%Qrgs%ﬁémﬁ@QvfMIﬁ(apf‘e reciiver
. The other connectian illustrated wit atio nd Station B shows c?mﬁection wit
traffic flow in the%%dﬁ%%&%ﬁdﬁg?:goﬁﬁvﬁﬁo} %?zéﬂrslrlg i%%%ﬁ@%%gt%}ﬁégﬁ glt Igﬁ)cgﬁ%ngerce%relver 214 at

Station A 202. Fibmstieias Hapsfrere28e8de MRk Trstit e dreAbRsAd the isolation
transformer 234B0d8] CMEBg2 3B Blwndtth en Bdeme diamattdabetwoemBetom23 281 otdbitatiBn B 230. After

crossing the twisfigg disilaRedispeib2BoitailivnllOnBiBaiatiomas 201 fiskip-dRemmeridbaieniace
connector 2108, e isplation transfarmer 258 the GMC2088, and finalivdhe gessiver 214
) Qith

[0038]Fig. 2B iIIquotl;gfes an Ethernet connection between ngétion Aand Station B that displays a
topology based SAEETrBadErstednair mediaBudssisRimiteimatitaaly VbR Wireless connections
250. As shown itePdtpedBisimsokaesblsfiaprpling tiosfarmas forhirerlienddiivi seadashfitatielia 3hAensi seen in
the traditional 1R&AGBasET. XtRpakagyinGiase paalorcouplinigpérasgiosmar thatdambgaethio connect

e S Sl G
connection but the may still be present. Also, note onnection.i e for each direction o
data. Data move%aﬁ"oRafﬁdﬁgyﬁ?ﬁtfé?rﬁélﬁq%“ﬁgﬁ% ) At ?he%gl{ﬁ’g" ﬁéﬁ\ib aingg&aenﬁl %%ngté%arable
coupling transforsreraBeRwliserTArmen2SiteclMatrh Astts (BhndesabeawsidLa sAPRIaPEnsformer
272A of station Bodplingheisidmer 2VAAanddital B 170, reeaineC 27464 Fordtfieatiihide esrivectdd6 shown in

the lower sectiongf theilstrationiHaibansiaes Juribeor BlinR i BufAitaram el &fSrban to the

CMC 274B, and then the separable coupli ransfqQrmer 2.7 n the Station B sjde, The data then
Sacsos o sopar s Statt HOPR) B IO B i B B R e B

receiver 258. [0039]An illustration of an Ethernet connection based upon 1000BASE-T Topology that
carries network traffic at the nominal rate of 2000 Mbit/s half duplex and 2000 Mbit/s full duplex and a
wireless connection according to an embodiment of the invention and 1000BASE-T Topology is shown
in Figs. 3A and 38. Fig. 3A illustrates the typical topglogy for a 1000BASE-T connection 300 using
twisted pair cable from Station A 302 to Station B 320. The flow of network traffic is hi-directionally and
may be concurrent because, among other things, each station employs a hybrid transmitter receiver
capable of both sending and receiving with echo cancellation. Going from left to right, the hybrid
transmitter/receiver 304 in Station A 302 is connected to a CMC 306, and then an isolation transformer
308. The isolation transformer 308 is connected to the media interface connector 310 of Station A 302.
A twisted pair cable 312 connects the media interface connector 310 of Station A 302 to the media
interface connector 322 of Station B 320. In Station B 320, the media interface connector 322 is

. ~ranneactand to the ienlatinn trancfarmar 224 tha CNMC R22A and finallvy the recan/ar 229 The nthar -



[0040]Fig. 3B illustrates an Ethernet connection between Station A and Station B that displays a
topology based on 1000BASE-T topology that uses close proximity inductively coupled wireless
connections 350. As shown in Fig. 3B, in place of the isolation transformer and twisted pair media that
are seen in the traditional 1000BASE-T topology, is a separable coupling transformer that is aligned to
connect Station A 352 and Station B 370. The media interface connector is no longer required in this
connection but the CMC is still present Also, note that are four separate connections made.
Data moves fronTtRE RYISFA o LIS O&R/%I%S%‘% H RSB P]mge/l@‘\%’él &nd then the
separable coupliFtfamaedidt sEYasish L0 S5 NIG28Ehandhssaretsepiacs@pirable coupling
transformer 372 [06394tion Ah ARG pthieCi4n Bdénanddinadiothienfedarpd d re00OmA SR/ TETeporg3 /6. The

other connectiong.in-Figes3R AN QeAiL AL Wik %étm(ét)@mémm%maﬁ&ezm@rely duplicated
four limes. [004 ((‘})%?Stl via a%%%eegrgg(lmltg ollt;]gé,lcctl g&couple t(gansforpttgr via Ethernet

X an O an'e € 1nvent h
presents many a vanta es ver existing radio requenc wireless connections such as Wi-Fi,

ultra wideband, a%@@%%?é%%ueﬂwmé& mgé%rﬁgﬁét%ﬁﬁ%FéWdﬁli%lng an
Ethernet connectippladiofus 018 i8I Agentlactioni3fihgsingr stviedipre ¢hizlt st S ook thE3et. For

example, many gegisgsnalrsaslyTroniRinEbARINASEH Brlivarkingiching andudesnaadsither changes
must be made t%the Etgenrnet n%hln POI ogaeotlhe wgg letgggml Qnmf%g Iféggtlgp \A}ngtfée
|

transformer and ellmlnatlon S|ca media connecto fechno ogles such as Wi-Fi are also
more expensiveY GtBrs@%H‘?(ﬁ‘FﬁEﬁfﬁéé%&’f%‘é‘i%éaE?ﬁ%ﬂﬂPergal%ﬁ?‘?htﬁﬁé"ré’ﬁ% Br 201l that
share a similar freagsriitey/tacel eed dRibina tatignlAtiP3dsmprneced © OO APtarnd thbwaiment, when the
two sides of the iselaacalienstipln gusanstonsiati el erfilsoaddnBopRe ittty Beaaedinther in the

correct orientatiqn,. the Suagetic ﬁte&e@mt%@ad Hmt@&rsg&%\ft%qa t@ﬁn@apatgmaafé makes an
inductive connection, The separable cou}g R)’g transformer is 0 g able to create ? guctlve
fifie Er

connection of a EEHESE SRERE PR E R 2 3R S P P B RSk Bihted
correctly with re§p&t tdn¥gtira i 20T e W?é"érﬁ’r%f@?ﬁfétnﬂ%ﬂ%§%%ﬁ)%é@?fﬁﬁl BethidrarEBertain
distance from eachstaei3rdee Gvithaemagaaihelfyale ledebaffizéethe otepledizetiveein transformer
halves. In an eﬁiﬁg@me@nm%m Aligrmest and PSRRI BIS LNSIEN Byphlasiag.magnets in
each module ortdeV|ce so that w (?n any two modules or devices are stacked together or placed in

close proximity {0 each othe t“t 36 1Wo mhodules re pulled tlghtly together minimizing the air gap and

forced to be in tﬁ@ﬂg}rectF&Iéﬁma?ﬁé%%ﬁ%ﬁﬁﬂoﬁcﬂ% ticterdaadigtdhged such that
the modules canhandispigtackpedgytbesabencoBARE D wpotber ikgatbrectnggmetsmizpel. [0043]In
another embodimenites corast attemaaeeh&&q&@eetﬂtmsﬁmﬂmgtdesliﬁpw&wmeby placing a

marker or desion, g, each of e modyies,of devices, TP Ak O dssig AaceAgmye nodules or
device may comprise tWO alves, OI’ examp a protrusion on one module and a correéé)ondlng

indentation on aWBﬂ%%%YMBGﬁ?@%?%S‘WHW%Bﬁﬁ thotis AERe iR HTEEHSLEUPB Hidced™h correct
orientation with Sttieroth&?dn Brelaretiadowmiictetheeetaizaodeniesigavithe itr s fommentsombiife modules
are also in the coreMorieriatipeséa: CleBle miwiRlassEIRSIaRsepRRR Chatedibanmhirl ®maodiment, an

encompassing qﬁé&QE‘ﬁ%xﬂ'ﬁx%‘i%&‘f&%%&ﬂké%@&%r%%ﬁ'ﬁ?§t8[o§l‘8d§§§§o WJ@DIH‘:%@%}{IF‘ES or modules

are placed in the correct orientation, the design may be completed across all of the devices or

modules. [0044]R& U FREARIS cﬂ?@’t@%rﬁa“éﬁoﬁﬁﬁ "3 Sd’éfﬁli‘glf 2.8 g amS 8t BSEH S e tween the
two separable césmgiiteteanalioerranstismsred v iatipe Bidutes @YiEeVitcadftnativee dokad together.
In an embodimeminihersizeeividiszdr gap dRtwesndhibinin CoNBBCiiagEepataitd cal@tagokansformers

is within a maxnntg;thg’{y{lggq; Relewaiis %ﬂgggg&qﬁmt a signal of a specified quality between
the separable c tr%sformers In an em odlment t e Siz of th (iilr gap may vary from
con ect1 via 3 close- 8rox1m1t t1ve 359 %eﬁ tra
|mplementat|on o |m lementation. The maximam permissi jie Sizé Of the air gap may vary due to a
variety Ethernet presents many advantages over existing radio frequency based wireless
connections such as Wi-Fi, ultra wideband, and any other radio frequency wireless
connections. First and foremost, using an Ethernet connection allows one to leverage the

existing infrastructure that exists for Ethernet. For example, many devices already
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of factors, including, but not limited to, the number of windings on the transformer, the size of the
conductors used in the windings, the shape of the core used for the separable coupling transformer,
the core material used in the separable coupling transformer, or any other factor that may affect the
size of the air gap between the two halves of the separable coupling transformer. [0045]In an
embodiment, the number of windings on each separable coupling transformer half are symmetric. In
another embodiment, the number of windings on each separable coupling transformer half are not
symmetric and vasigsiforBaab: seRaraicosanp ingdmiasia e fpdier thasmbedimande thalghape of
the core of the SeRAARIS SANRIIANANTPHDALMBb KRR AR (Ui RaN ARk bRdimited to
-sha

C-shaped, E-shaped, U- ﬁﬁe , donut, or rectangular. In af]r%helmbodinﬁ?nt,‘;/h_%maétgﬂalrsngr%ed in the
separable couplifiBHEBAnBHIZ BEHbIRELH M AR SPISAEATOWS Aaliciive Coupling, including,
but not limited toefareiteiypenddursenidifficdins thempyibs| dpsprniesn EPRLBHHTEFRCHNE Kiifter of

windings on the separakia saiiplfgdtansiandedsitivayl vegyldepebgithg BEOGN the shape and material

used for the trangfgisier. 1f,an SmRAYIE ety e ARG MREHIL RILBR seharabiacasRIng
ransformer may Yary depending Uoon ne poviersolies,of the Tanset heng o scenter tap of
the transformer. THORBEIGE A2 RN At AT Pietires 5t working models of the transtormers used in
close proximity isdoemRsprebiupieigrini briween the (s e s fﬂ‘ﬂ%‘f?aﬁ'é?ﬁ“ﬁ%%“&?f%nma}?eparable
coupling transforsegrmthatoundinp eanstenfer islosy dioxiorityaindodileiyvecapiedigirelasoEthiernet
shown separatelyand; gk GoenaRacbiaethatEirnent it shawsenahaliebihedvoiseparable
coupling transformers and element 402 displays the et nall, £ida » HLSHARIRS 8RiHHre of the two

separable coupling%rangformers that r%ay be used for close proximity inductively co Eled wireless
Ethernet shown ABERESyERLF 2RI QI B B B ARt 8”5‘?0'?&?&“35@5 ﬁpé‘fﬁhéjl 8Fé%€Rown held
together. The papershsidddaieen thenteobvdmsfolthereotinaligntaipd areBBHoris eBlitdtrates a
picture of the twa peRaIAPIRcaLP NG bIRASIRINGTaHAR antiA0hthahmnay bedisedoiotesiose proximity

inductively coupleg yigless FIRSERHRHR GIRES R FIY J Ml SR RIHBINg o separable

coupling transformers 700 and 702 that may be used for close %gxgmitl}/ 'nductivte%grcl)tléjp(l)%d wireless
Ethernet showingBIgddish (i tassther SHuREAMRARS AT SRR A ATS TR Uietl IO 67T A embodiment, in
order to determirihevirathendisrsthachseithe BegraiEseaynsed srsbdhtliemeddeiser Atk Ssformer,

the separable costpliag transiasimrer iAdherdavite:orvisaabiuiragaasiepesignal pulse, or chirp. The chirp is
active whether ofgaasn agiagenllansiarmst imhouwseat andiestiisinRmasnstithialdammitted by the
separable_coupling ransiormer I an embedment,to lmit he radiged emissions Faysepy the
magnetic field, a'SMal amount SPparamagnetic material may be placed next to the separable coupling
transformer proviiigesignelesermmdhsamednlents drxighEty FIPENGHEMY B UHBENE mall amount of
paramagnetic matetialinmeon badervideleswdh asrtbepondites imldtnativmynbaebeadtedmaketaeransformer, or
any other materigh£apabla Qoaciienateaws iR pagraticiekdomiiatotnmn embodinent, the
small amount of pargynagnetc malgrialis Blaeed g A AR AL i I gRhaniba alsgge distance
between the trans ormer'hall\T/l.gs. The Increase distance ensures that the small amount of material
does not affect e S RAICRHIBLR GET the Lt BHeMEIARE fiTa Sl AP &S BB Pther than
sending a periodiosigpasstiogliesiguds thesqregests oimbia ot de tieassioradeiestnW hearbeigtings
transformer is aciiMaterliva appsddleithreughanoiikafaconnaedenginane betuepaaadiesalFor

example, a powef, enn(g,%iecgqnb%%gﬁg modules might indicate that a module has been placed next to

another module, and that the transformer should be agctivated ig acl)rgler to create the close-proximity
0

inductively couplE84iele<s BRREATETRIAR &R0 R T8 i T AR S AR L A6 T

ce .
Iment, using C osetproxmlty,
inductively couplb@vmmﬁb@ﬁ@ﬁ ge;parable coupling transformers located within the modules or devices

that are stacked together. In an embodiment, the size of the air gap between the two
connecting separable coupling transformers is within a maximum limit that is allowable
in order to transmit a signal of a specified quality between the separable coupling
transformers. In an embodiment, the size of the air gap may vary from implementation to

implementation. The maximum permissible size of the air gap may vary due to a variety
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modules may also be connected to other devices. Rather than only being connected to other similar
modules, devices, such as a television may be modified to also be able to connect to other devices or
modules using close-proximity, inductively coupled connections. The television might have a
compartment or other area specially created to accept modules so that a DVR or cable set top box
may be connected unobtrusively and conveniently. 2.1.2 CLOSE PROXIMITY CAPACITIVE
COUPLED WIRELESS CONNECTIONS [0050]In an embodiment, close-proximity wireless
connections are SdeeipEdRtirlingbedesdimistivuprearadtnat tordingomahe famdomsrihadvanced
Technology Attastzmelith¢'©aduatyrs msekicttba s insinga piacitivpecduipliogd asatiawr foe thmiagleoffset of
signals. In capacitivpiiegHlethrAdRaiORIiRTHithaNE Blale R-aie il And aRRINSY Alate in
another module, ghe RIagsdnl) HEPERIPAIIBAISL 0 NI ST GRRARKSLINAL 2 Apifio ransmil
high speed electrical signa S from one modulé to the otfier module. A detailed d)escripei]i’on oFcapacitive
coupled connectfSHERRFATETFEAG in "IBM Intelligent Bricks Project- Petabytes and Beyond" by W. W.
Wikke et al. (IBMd8inal &f ResabrdimantdtBavehbpnoé mindioks5o, dich Rigrdderahipliay 2006, pp.
181-197), that isdasatpetedrhes simbi rafetgnasihe? dmbsaiticAte GEMENBEFHANS [H0&LIData may

also be transier Gl helic i AR UIERPHSANARSHYSRIP O A5, S5 e sgsl wih opical

audio data. In an eCnEE)odiment, optical transmitters are placed in modules with an"adjacent light pipe.
As long as the oA RTISHRA L 87 HRRYURGHe (Pt shePafbechreb s g8 anster data
from one modul&BPAAS e fareRT|BRYarOp tied P tbinsbidgobriaiank belimied Qdfaskarethddules. In

order to connectshapltiplg-shaghdlernighirpipesanarp RearkaoGHRA thpraneidRwidn8 sack of
modules. 2.1.4 REPY At tbup iy NafsbiRN [0 2R an Smabedini el Alyicaleempections connect

adjacent modules in ordelr1 ctfl)x (guo%data Erariltgmlﬁlon between %}oduleﬁég%stc | connections refers to

{ not I 18 TWATE DS HES P B Rple, pogo

any type of conn‘é’gﬁgﬁ%%erem { physical connection’is made
pins may be usetPPIBeBINGTArEREEr Q1TERBE TN HiFCEHAPMTPRP LRSI NARSERSES A% Y spring
loaded pins condeptridimggitve thesitaikaabmaeciabdnspoiot thesensfeaecoinactmhdiahwaethéhe two
devices. POgo PRy RRREDs (Y RyRAN M ERY HARIRBESWNAFS MelAkiccR3AES connect the

battery to the cellg@rghugne. Y otheri%r}% eﬁ’f siruct recce%%aple to tggg%rg)m a connection between

. iy :
devices may also be ugecf%)e ect a close- rg%mlf?tp yS|car1 &Binection. 2.1.5 CLOSE PROXIMITY

cONNECTIONIEHNCENiEk f-AARTHRe KAV RIASERS LLAE R IRITOK ey faests WTHAN THE SET
OF MODULES [¢os3m=imitnistidiinelmcaipled piwiés iBiheoruebtinAdihrpiacepcnrestoheside of a
two separable coupling transformers that may be used for close proximity inductively
coupled wireless Ethernet shown separately and not connected together. Element 400
shows one half of the two separable coupling transformers and element 402 displays the
other half. Fig. 5 illustrates a picture of the two separable coupling transformers that
may be used for close proximity inductively coupled wireless Ethernet shown held
together. The two separable coupling transformers 500 and 504 are shown held together.
The paper held between the two transformers displays the air gap 502. Fig. 6 illustrates a
picture of the two separable coupling transformers 600 and 602 that may be used for close
proximity inductively coupled wireless Ethernet shown close up. Fig. 7 illustrates a
picture of the two separable coupling transformers 700 and 702 that may be used for close
proximity inductively coupled wireless Ethernet éhowing a close up of a C-shaped
transformer from a top view.
[0047] In an embodiment, in order to determine whether another module or device
may be present with an adjacent transformer, the separable coupling transformer in the
device or module sends a signal pulse, or chirp. The chirp is active whether or not an

adjacent transformer is present and results in a magnetic field emitted by the separable
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module. Thus, in a traditional rectangular or square module, there would be a total of six separate
connectors. The number of connectors may vary depending upon the shape of the module. This is
shown in Fig. 8. In Fig. 8, two views of a module are shown with close proximity connections, In
module 800, a three-dimensional illustration is shown of the front of a module. On each side of the
module that is visible, close proximity connections 802, 804, and 806 are present. The connections are
in the interior of the module and thus are not visible from the outside of the module. However,
depending upon teenkngleameintanonnse debpgimshihe Hpdthe méadevisivmartrrtRE B made on
the exterior of thenmaeiidaitndisphay inusersfifaplaganienhereboaychegeaped xirity dennection.
[0054]In another &%ﬂé@&%ﬁ@%ﬁ&%@%%ﬂﬁi@ﬁﬁ Alg placed ARhh AR Hed_kdgs of a

mOdu.le' For exag)] 1%‘6’3 gﬂg}du&; srpn%}{ atlJ eoql%tSI rljlagda}r?aorwgcbrgagtgglke% Ll"l: e%atglgﬁclggg Slselgn’ eg vertical
stacking, etc, andthus carinectors only nee e p%ace In Tocations where other neighboring

modules would b@aeziekdgt [onss i LetBkeriomneerasRigY e Bt REMVGHERGPAYHE ends with
each adjacent maslulefhusteanhgmaoidfleld emipride ameatwodioenitdie smadiapamathis is shown in

module 810. In magille 846 AdRRYI8WIHdaYatiaRdsshawRsthatshewsHhs i Bigrisaaia square module.
S D e Nl O S PRIV Y NSO A 20 M, B0 RIPREBR R Ao B3 818, and
820 against each sﬁe_ of the module. Connecting each close-proximity connectors is element 812.
Element 812 is aitftia} derdioteatlivrs thn sieael frathstresh thHRaRuiditeeontrols the flow of data
from the connecti®®dBi ondmaoduibottiregtothashentdolkenfios exerimlic sisntdadiseovgnédre three modules

are stacked vertipaliyroiopiaéaraamibehetk e eitasmiting iensright sk tocansniinieaie with the top
module Under thig cireumsiance, e Batom.maduls Lsamibe syiehand iassieedatasgrough the

middle module to communicate with the,to%module. '0056lln a set of modules, (E:'hach moi:iule also has
a unique IP addrBEYERIMYIAE RIS RIS PBRGBAHIR AT RESI8EFES BHLIRANYATIESE TP addresses
for the network t@nektbht 8fetrensfornsieshanld dscachivaiedaroPndes oareseribRiches - REXHMDHCP server so

that II' addressesmie@ssignadiéa wiadkseEhtnanawalytidn.an embodiment, IP addresses are assigned

based upon the figggiipnality af sheAaricylag Reskie JR e G armsiAg e PRS- bRsgmrdules contain
the DHCP server, Sfﬁﬁh set of modules must contai a,basq%ﬁna?d%%gg]t t])as a DHCPeﬁgrver. By

. . €S may also connect to €T deviCes. cr e1ng connect
including the DHEP SEMVER |]t In the modules themselves, there is no rgquwé%nelﬁrft at the modular

communications )etsikaaeiwehdedrite sl abrdelepramnanandifishinaie Peatloldiment, the set
of modules are cenmectedtotbea deetves e thaduiessuaiigHoHR-peryirnity, hodativddpseuplietiule with a DHCP
szrdver is;ecejsé&néiﬁgﬁk.cﬁg%‘&%@ﬁ&f ﬁiﬁi@ﬂw? £Q:&Eﬁ>ﬁ§ﬂéﬁl” f&hctt}@@{égfp&@m%@&ﬁ@ﬂﬁ an |F;]
address based upon the functionali e module. This allows.the m te with an
existing home ne%%%?i%ﬁﬂ@ﬁ%n%%%ﬁ% Sgtr-t%)gu%g)r( r%%?ﬁe%%%%téf gﬁ%ﬁgﬂaﬁ r?g%ﬁn contain a
DHCP server. InPRY&ietistance where more than one module has a DHCP server, then the
modules with DHOR setVEISERGOFAMITMICARACTINEE i Qe WARERSE WANRNERIAANSwith a
DHCP server shaplsogssian acsissassed QR prorpiie membadisasaiiarcisadueadavailable to users

are pre-assigned,qn \fp a4dIGR% 28518k ngmgﬁs%ggég%@%%waﬁegé&%rmﬁnaﬂggﬁsses may be

pre-assigned based On feature. For'examples, a group o resses are reser]\éﬁ:d I“?sré ng)?dules that

perform DVR furfetaienemh Sthar §ro SEPBETECRN e SERSILYS FRURIDR P AR JaLIRS Taagtiset

signals. In capacitive coupling, a pair of plates, with one plate in one module and another

plate in another module, are placed in close proximity in order to form a small capacitor
that is able to transmit high speed electrical signals from one module to the other module.
A detailed description of capacitive coupled connections may be found in “IBM
Intelligent Bricks Project- Petabytes and Beyond” by W. W. Wilcke et al. (IBM Journal
of Research and Development, Vol. 50, No. 2/3, March/May 2006, pp. 181-197), that is

incorporated herein by reference.
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perform cable-set top functions, etc. In the case where IP addresses are pre-assigned to modules, the
pre-assigned IP address may be later changed by another server or the user in order to remove any IP
address conflicts. In another embodiment, an arbitration occurs where IP collisions occur because of a
conflict of IP addresses and the IP addresses are updated and resolved to remove the conflict. 2.2
INTERCONNECTION AND CONTROL OF POWER BETWEEN THE MODULES [0059]The modules

are also interconﬁ%te%tlgﬁqglf 881‘(}’1%%8%‘8%%” each module As one goal of modular design of the

communications ‘modules 1S to remove as much cabling as possible, a single power cable may be

used to power all®He m&tadRY HndeEanIGosd e sere Ao S19idkies UsRL PPHABRITEHEARIN the stack
is implemented isvehdistitibuisal fashigniveithutplieatebh turetibninreaghicandidenittearnembodiment,

each module witBiRcHagsStRs RN RIS 2GR (IgHY PRYYER) GHURIRE SHiRaARRAWRIRNIGR and a few

discrete components. The.base m dHIe of the stac §Iso in Iuges omponents fo dete&rlnine the power
. ) correctly aligne (an? allow a line o? sight 10 franster data r(%m ne modyle to fmt er
rating of an integrated power supply or externa er brick (converter to a wall out e3 IS connected to

the base module® 137 SRUSAIGORRRSERR ifRage RV esaiRrs PR WhiAPeAEeT FAGEIMEhas two
independent seriabliiiNe n®@delese light pikescmeplaridaidsg biothtyeapd iewc drtscitdrofnibhdutendule located
above the module and another serial link communicates with the power controller in the module

located below. Eiher ophotiseiighliRtssRR0R disabled if a module is not present either above or

below the modulg, Ig‘!an embodiment, the power controller is the master of the link to the module

above and a slat®tfthe LT BRIBH inPEHsiP RS AISGHARHIRRRRY PUBGER! CBATPLRIR PISSTER a slave to
the module abovdleyid#atrartaissombetwoeriaodalesy Pliyfiis4b donmeeiinmonedéraligamydarpes of stacks of
modules. Master/staieetionigueal npisysiay aisehehniemeried dafinaibght Birrighhitelglbdor horizontal

configurations of fRegiles. [QQ&ZF%X?)E:Q%&QWQQ{H%?Qﬁnﬁé’x@gmﬁﬁiﬂm&’i 184861, Preference to
be the master. Fﬂ; exaryglgéd% odule that performs a d ?,pla%lfunctlon ml%(l;l[%ec%é_%lven priority over all
e e

e Spr1 ins.connect to another metallic cnnection point
other modules becaike spPay finction Js paramoun to tRESUREoNs fire set of modules.

Under this circurfrBeRON M EEFAYRAIYS ARNIFRSHEWORIIGIRI DS ITEPRIdRr FatPlg ettt is not the
determinant of witiciesndguéanistatiastentans omnielt hobatleryssliavecihuar ahioes. trmpomkitygssigned to

the module is thedeteiminantniORG 3l aiEe e rralich evrnoshida Ry s that flews through the

set of modules, effect a close-proximity physical connection.

2.1.5 CLOSE PROXIMITY CONNECTIONS PLACEMENT WITHIN A MODULE
AND NETWORK TOPOLOGY WITHIN THE SET OF MODULES

[0053] In an embodiment, close proximity connections are placed on each side of a
module. Thus, in a traditional rectangular or square module, there would be a total of six
separate connectors. The number of connectors may vary depending upon the shape of
the module. This is shown in Fig. 8. In Fig. 8, two views of a module are shown with
close proximity connections. In module 800, a three-dimensional illustration is shown of
the front of a module. On each side of the module that is visible, close proximity
connections 802, 804, and 806 are present. The connections are in the interior of the
module and thus are not visible from the outside of the module. However, depending
upon the implementation, the design of the module may be such that marks are made on
the exterior of the module to display to users the placement of each close proximity
connection.

[0054] In another embodiment, close proximity connections are placed only on

particular sides of a module. For example, modules may be designed to only be stacked
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the power required for each particular module should be known and recorded. In an embodiment, each
module transmits data that states the amount of power required for that particular module. This
information may be transmitted by the module by any known data transmission methods. The data
transmission may be through physical contacts or pins that connect the modules together. In other
embodiments, magnets that are also used to align the modules properly may be used to help transmit
power, and power information between modules. [0064]In an embodiment, the power controller also
detects when a parapatticuhodeseis enxstaltechbstackingved. dpnmdingnepors thdy inepdamiantation, the
detection may bepliypites ]&Q@&gg%ﬂﬂ&g&tﬁ@%ﬁ@gﬁﬂ@ﬁ%ﬂ pbauextae particular module is

installed or remo &% hn other | gl%rglc C}vﬁﬁr con rr?(l %’Jéd"u %ﬁ vg&?%gé’t\{hen any of the

plurality of the se module een remove en a new mo een Installed. [0065]In

an example, a sté Jf“iff‘h%?ﬁﬁ‘l]@s E’Hﬁrﬁ%\‘if&'ﬁ%‘rﬂlﬁﬁggﬂ’%ﬁfeﬁﬁd’?ﬁ‘ﬁ%é%“tﬁhlfﬁ%“fﬁbﬂlﬂéh“3<“ and a second
module "Y." A thisbompéutectiztei§ hen atidielt & the tstaricwiilneigaties ishonpbershenysteof the base
module, the poweriaanteohagchipmbdir. basaisaeivapenideniins heppweintridoiiaeannects to

the wal outlet in gigi. i, de LR e 818l arelahlspauRRILIIR ARG TR AGuer controller chip of
the base module "X" then reads a set of strgé)%g\%gms fo etermrne thergg §r re uired for the base.
1]

The controller subfPASE g EAE BRI HY IRR BSIa fit (e Ay aVAIRAETE power for
all other modulesdteirtbasagicns sedred thenwyark 1006eTrRE M@Wdﬁrﬁ?@ll@?@hﬁ’ﬁ in base module
"X" then detects vdnaéh&omimmﬂui&dsl'ermtaﬂeﬂdmm&diat@bt akiowple] intthis qaastichderibaese, the module

"Y" is located im%@@&@é@w@&‘ﬁ@dﬁeﬁr&ﬁy%n M&J@g@r SAUERbmRERMIde thitowgh dhe physical
connection betvveen modu es e dulZ nterconn%ctclt%gg? (1 Pl%sg &hre oW controller
rolle

cate with'the t(’) C
in the "Y" module and does nothowe & entire moduie. The | power con rin moduie "X" then

queries the powérwéiﬁht‘i'&‘i’lgraﬂﬁfﬁ%ﬁﬂ’e‘h’@“% e @iddregils EMERETIra B BE idule "Y". The

power controller modwdelule "Y" responds to the query by determining the module power requirements,

such as by strappjogepins.;aaddSidsaneiitihibaliirynaliondqekto.aaedyiitiin (R06 7] The
controller in modigo f)rér(o btract %legowgrorg%g%gﬁ Y. I; eaﬁg e é:tuag Jrrgsrsn tlg femajning available

power to the sta ufes. If the result is greater then ero (and thus, adeq Uate power is available)
the controller in ﬁ?&&ﬁ?@ﬁﬂ‘eéﬁ%’% ﬁ@ﬁoﬁ@%ﬂfdﬁ%ﬁ'&%ﬁmﬁ’é‘? B PMrWemWHBdule
through the XY Zaddeassonare@ssiZimal tX tpdwiesr boamisidly tHarmwginbodineenbdBladdtessesaggister in the "Y"
power controller avhifidnisatae tponatidifghausildipjeNowpiiRunl menwe srsiackeshabane module "Y."

Should not enough HOYEL R%&Y@é'@&l&ipﬁl@ﬁbﬁ@jﬁﬁs%mgﬂ & rendaube-nialinrmadule is not
powered up and an e r 5 returrrlﬁg to the base module, Th |%%$q§uence ctglrglttgues vp i the stack, with

each successive 34 aéé‘tagrﬁ’}? § 558 éﬁﬁ%“d&%‘B‘fﬂﬂqe modufe BbdVe and powering the
module only if sulfaiedyPotbereis agaralrenTrR|shaciemeft PR RsHtIORS s giB gartide@svhich
reduces the likeldoaaetei powspanats negesranth rediee sitihedinehg tisosao t ormposeaés in the modules.

[0068]When modyifieded S ANRERIR the: HRGKDIIEP SerRPWARSORIOAR HSISE!S & DHCP
server is necessary. Upon connection of a module to the network, the DHCP server
assigns an IP address based upon the functionality of the module. This allows the
modules to communicate with an existing home network.

[0057] In an embodiment, particular modules with a particular function contain a
DHCP server. In the circumstance where more than one module has a DHCP server, then
the modules with DHCP servers negotiate with each other in order to determine which
module with a DHCP server should assign addresses.

[0058] In another embodiment, each module available to users are pre-assigned an IP
address so that dynamic assignments are unnecessary. IP addresses may be pre-assigned
based on feature. For examples, a group of IP addresses are reserved for modules that

perform DVR functions, another group of IP addresses are reserved for modules that
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new module and supplies low voltage power to the "Z" controller. The "Y" power controller then
queries the "Z" power controller for the power requirements of module "Z." The required power is
subtracted from the remaining available power located with module "Y". The "Y" controller enables the
power switch for module "Z" and then the remaining available power is stored in the "Z" power
controller. [0069]Different steps are taken upon removal of a module. If the "Z" module is removed,
then the "Y" power controller detects the start of the removal of the "Z" module before the power

contacts disengRGEOTR SB35 PR P8 HidR Hie Satferbethdl adfRHRIRRIBER €L the energy
stored in the "Z" mroldids' thd pik-poigeeddRieddsetiniascba lnei- hafgnd bth enphsrsterien ache aserbroken,
reducing the occuirseigeataYLNEDY2ateeACoaaRH) b disieiapsnaehp awabiafactscis ik power

Is thus, never expRsediORiE 8y GliUEARNES 2 ABFHREPAVRIRUERIYTAY OLRF QS paded with the

addition of too marclg/ modulesa(glnce additional modules that overload the power supply do not power
on) making the SYRC#SL3Y F8O7BIRS RIS ifhication to only connected modules next to each

other, physical connections and the complexity of the stack of modules is reduced. Also, by each
module storing the module's power requirements and available power for other modules, other

modules (or groups of RAMEDNRABCHRAIARH U SRTRURIHISWERBE REhe Pawer state of

existing module%'lc')%ia{ of powering allows a system to be deployed that does not have knowledge
of future modulagower requirements and adds flexibility as an external brick power supply may be

increased to sup8rthew %’P@d‘t‘ﬂ’éﬁlﬁﬁiﬂ%E‘F%ﬁé@ﬁﬁ@“@%@liﬁd%&ﬂ@?ﬁﬁW@?%WW1‘]’??1 module
detection, two centagtsl ofi iilvduhitsicogmeltierr detwezativoduiedsles dyth ecumee Fomoommrhlingation
between power gopbRiiEs dRiadiasansrpadsiasy NALABEGHEUNRIESdsMOlAgR{EsiEeNt limited)
power from the Iyigsmodel o JngRAR!S! IR IMAGURRR!AOQHS: A 85000 GGRIACt provides a
point-to-point serial communlcatlonslﬂn that also segrves as a detection mechanism when a module is

added or removalFsEtedERRRin mitgRRLcatshiBRinoe i sish areduay e SR &ihection in the
form of pogo pinsoPdgavitivis thesially cakeitise foratl 0pw Bforribeayiinige elipraaietiveg Stitatp and
spring-loaded piaseandlsersaatingpolesitically sardnsiiie SurasecPies seduaeswaapohsaseodules, the

spring loaded pifa ks SRGUESONIACLIIN Matnganycliye P RRERMALAIRYige electrica

connections between the two modules. For module detection, the two pogo pins that are used for

controller chip p&RBYSERE th EaHAFR R FRTIsS ehis 187 BRI 8fher pogo pins. By making these pins
shorter, this ens¢&lhat thatenhedmsatdheppisifopiioseckind ithinsaehmadiakid¥dntact last when
a module is addadiepaididineeid AointactGistseria lirk toathilaiiaee Mdkat pdhetwmpolisriiegide located

on opposite sidegQfibeINEACHBVSAloRRLR JirdAsaliram.eamh QiskiRAES IR hsKgMbodiment,

POWET S Intercoggr?t%ﬁ(ejrgw ‘é%‘oﬁ?&ﬁ%@&gg gaggv.ofiimer or both serial links may be disabled if a
module is not present either above or below the module. In an embodiment, the power
controller is the master of the link to the module above and a slave to the module below.
In other embodiments, the power controller may be a slave to the module above and a
master to the module below. This is for horizontal alignments of stacks of modules.
Master/slave configurations may also be implemented left to right or right to left for
horizontal configurations of modules.
[0062] In yet other embodiments, particular modules are given preference to be the
master. For example, a module that performs a display function might be given priority
over all other modules because the display function is paramount to the function of the
entire set of modules. Under this circumstance, other modules might be given lower
priorities. Thus, placement is not the determinant of which module is master and which

module is slave, but rather the priority assigned to the module is the determinant.
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the modules. A connection is made at the top of the module where the feet of an adjacent module are
placed. The power connection, placed in this way, appears wireless. The connection may be made of
any material that is able to conduct power from one module to the next module, such as, but not
limited to, stainless steel or gold plated metals. In an embodiment, the connections themselves must
have additional protections to avoid a short-circuit or safety hazards. This may include, but is not
limited to, physical protections such as a cover protecting the connection area, or the application of
power to contactgopsly Whenadaresviadaskeaheartiecieddoke aciscariuddhedincamembediment,

power is intercongegied throuah 3 £103% PIAXIMIPLEIRAYAANRR!IS NILGHAR.Byeiemeying entirely all

aspects of interconnection visible from the outside of the module, the c%mection St%/(ffgr%getcted and
the possibility of SMSHRERE GRS BPaRARETIEE 423 BT RER INPERES RNEETIBR o e
CONFIGURATIQNS{de7siduim dhibademeatiommsthorarsmtéed by ibetepdylp ety ineRe distance to
where the modulesataglassidn sughods amadableankshetiagtce thromgtipeysieblorskiswitoh or router,

each component of &,coMIMURIGALINS SYS ISR NG cRBRGaR MR OthacRMRPARNISALR]
communications system. An embodiment of thlj)s may be seen in Fig. 9. In Fig. 9 thetente{tainment
cfnl ﬁe}é ?aeﬁé) 830%’ T informatio

system comprise AEIA0TTNUSE BOPTTN AN SS JE"Shd Folter B1a “The muter 910 connects
the television settobzegn@fehodules 904 and 906. In the diagram, a point-to-point connection is
shown from the r@oten 91 0ioe achaiiikachmponentstidierdstele@t0 Wasna phrvghtyrohebimections

including connegligns Refor3ARRE B eLhnastiomdRpiramntheoroueadddién aanrcted to the
television set 902 at connection 920 and the router 910 is.also ¢ ' ion 924 to
modules 904 an f%%gbto (gegﬁcﬁlen i‘zv)ne&%e. %{‘%‘%ﬂﬂ%‘ﬁ%‘g%}é% ‘égr%% gﬁgﬁ%@éﬁ gﬁé}%%t currently
connected to any® SRERYErle MOGPAiaRMB R BRer B BOR B IPEA DISERE 1§ the table but
the placement ofwhenragtef @t@lardituvy dbthet cOmpwrsritebter rpesd ndyherry depending upon the
preference of thewsrle ModwasSfieaand 906 may be interconnected via any close-proximity
connection o reqesyiring ahd, Aeliale. 6828 GhaRR INABI B0 SRS URNhABAMOn bus

system may be used in a stackable communications system. o(mjjule‘g?mg be inéerctgreglected via any
c

type of connectidtyBRIBlS: e W ERBAMEESFe LonndBEIE BlRef cBMSBASHTS 'R th as a

television set, viatackofmmsilpusUBormpusitssnriyisd paBeddnyherEca g e ebinridbebus and

more choices areavailahie tocthddiseiedahplpoecnaili amanteompahe Malinw@dsitioiarnaore to his or

her choosing. In grden i. efficisnty. manegeJbesaliacation. ofvailabieratmsanasisy |a tadetwork

among devices connecl;%g,tt that network, an allocation Ség%am.as escribed in U.S. Patent 6,310,886
wn 0

and 7,158,531 BZ°88 ) Bey?q & KO RRInE RS A2 Which afe hereby incorporated by
reference may bBasenBhsyelen ftECE B SaHHRMY THERURIRE AR IR R B A Sble. Each
part of the entertavainbltgysiefor isicalurentedlsiathbecoarkriod Sostidat ssstiuilt into the table. On the
common bus areGRECligRARIAS Lo -ARINBEOkiYHBHS GRIREPRM GBS REYSIRRbITAR SRAURON bus

interconnects eagh of the %%rrﬂgﬂélgf‘tsb%@éh?nséérs}eﬁ}uw' LRAUes PEINd IRefcpniRgted via any
connection type.‘fdﬁsf € common bus IS not imited T0 USe with an entertainment center but may
also be used witHPERS BT rRATRAIMS & O RIRYSE AhPaeviaet HErieh Py $8bmputer
system, or mobileomfertivaferwdeyivedulPoTXeX M5 lend§ 72 (BN nirersdnpnectO ioneesistebn, a
common bus builigpte @nabIRabie: Mighhaileseshigoeonngaivtaskiopeandaplapmeppuéer to a
separate monitor ot pHAISh RAN CIREREHIRAELShIRFS: SRS SESO-#-canesRsiace datais

not sent in all directions like typical RP._devices, but

S, but limited to a cloie proximit ,‘ésrssu%h, storage
devices such as %@ﬁ%ﬁdﬂﬂfﬁ“ﬂﬁ%@f&%ﬁwgy JERA PRV FRESPHRIHE PR ShréfFRRT e Common
bus system. the query by determining the module power requirements, such as by strapping pins, and

then transmitting that information back to module “X”.

[0067] The controller in module “X” subtracts the power required by the “Y”” module
from the remaining available power to the stack of modules. If the result is greater then
zero (and thus, adequate power is available) the controller in module “X” enables the

power switch and supplies bulk power to the “Y” module through the XYZ interconnect.
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2.4 RECONFIGURABLE AUDIO SYSTEM [0078]As the migration from analog to digital entertainment
systems has progressed, one increasing problem of the digital living room is the addition of more and
more wired connections, especially in audio systems. For example, in a surround sound system,
speaker wires might extend from the audio receiver to a center speaker, a subwoofer, side speakers,
and rear speakers. This is in addition to the wires already connecting the entertainment system. To
implement a whole audio system throughout the home, additional wires must be connecting audio
systems to spealéfs Plapedanceneplipsdinn Vrisdahgiesslmuiepieziperinifhei& deewenf a room and
increase complexitytfalier) staithtio thotdhaisiptavaildhe pewra ioe 4r alidirs axteatatdaiheidaeitings such

as commercial theate g QneABVERNIRR FSMERS LA ARNARSRIIDIR SUGRATHD RIGRSIRRME, OF In any
5, thﬁlstackable

other location wr}lclacr)gu?eng%%ita gxg}eeyuis in(;talled. [10079 In £ t%mﬁ%odime(p

communication system Nas one or more separate atdio servers that perform audio processing for the
system. A single“S0UBSSSR dlertaskpwiitherehtesiesits pefyrrcaraming Beoevainepist hehtome by
processing audionkaiuie aliple asbpnyaing dutdodnikuwie.ifuffipienapdierse averhbtkayHienowze mented in
a home to add mar & &P NIRS SR AR EREN SRINES64 HadiR RREIE WIBS OB cRAIRRY together
the servers for moge o ?FE§§§sinfE’81‘6"eecroMuo|H§| > au i60 ) Sepvers also are able to communicate with each
other and to each madule or device conng _ctea t0 the stackable communications system. The audio
server may be cEMIf8Led When padus A é%aﬁﬂefllfﬁlf}??é&‘ﬁfé,ﬂ&‘aﬁS/PBWFéFB‘é‘FQIIPégg‘Fé?ﬁH&Wire. The
audio server mageaignadule apthaunplicyiava witete powentndetiof ot ltest Bt HE spavleable

communication systeie] 68Q}lerre waOdisientdReoadio 8 Yewis Rathehdipeakendar. A speaker
bar, as discussedhergip {GI6Es IR @< RS HLMRIRH MO AkI%ARE R RIRK YL SHQUng,sound

without the need to use satellite speakers. The speaker bar comprises a single unit with multiple
speakers that is TSHAfy %(Iaa 'giben ar RSP ARG IR NS RRMSH SRRER FREmeditite 1o 3RD SR Pthe different
channels found &t@HéRgsYailaklerpeNier otiprddiphanid’ savierasmilierrear, and side channels. The
number of chaniets9hay zffeatapaacling txen dhentygmooilspaakedddar Emplwadof@si]In an

embodiment, thespaRleBRIHAAE-G4dI0 SeRUBTILINEEIHER (e BRSR MRdWE.aRoMGE&FIPodIment,

a separate wirel g, rceotggecggrn ig,nya%(tasdd}g conne Lﬁh‘ngpe%lé?rccpnaros? }r(lﬁe st Ck£.b|e communications
system. The audio serverpfwhe eror not 1geated within TR Speaker arf% WL ULEr to configure a

speaker system S HRRAMRF SirdHentin Ay teserrshearet ihtis e 2 prattele syatbmanesinimpedreferred to
herein as a clieninaf 4dliend belfors dre/powEheospealare baken,codnag ek iccaihenieudismdenéegyclients, such
as speakers or aiy athess dRviceLaraiaRbNiBwiaLaHaia. antkisHaRabIecf cpfigryiengach client
individually for the user. .In an embodiment, the type.of speakers that are used with the speaker
system are of the esame gh?g?cﬁlféeéﬁ @mtjgr% io%?ﬁ%%%%llrﬁ%féo,tt eeogf)%%aég(rjswr%gﬁ% F%%/lg%ggsame

physical compor&heeay e dues siagndditionm Brogrich drervepaak s PAmieR SHELY ok @AY dbw end
speakers, and efee o tngsarkenafer. Thus, no longer is a user required to purchase multiple types of

speaker, one tygeofm] sid%ghama&l;&u&ﬁ&tﬂ(&&%ﬂd oanoha,ma&f Hipped ﬁagagegd‘pam, front channel
~ of the surround 59%%39&1 Rathetdhe.avgio YRS BPIR!QLYUIINEI0E; SRERKEl Wil thg same

physical configuratjon tg different functions. This Saves the user from_having to purc Asd many

different types of SPEBRETS TIRERAMRY OGUUY RRMEY treRiremertn andavadlale BRERS SR8 used in
different situatiom9dyigs. wehis seoftiies o gjoutitpihdrletianty Headded\phremovadeetbaub the audio server

may include, bubitecigiitpehia, scigitd duistinenicanes (M fspeakpsskring ARy eLssealtable media
devices, or any 9&%5%98&%4{%9 m%%%&@&%@%%mg qugdule power requirements and adds
flexibility as an external brick power supply may be increased to support new modules
without affecting existing modules power design.
[0071] In module detection, two contacts on the interconnection between modules
“may be used for communication between power controllers in adjacent modules. One
contact supplies low voltage (current limited) power from the lower model to the

controller chip in the upper module. A second contact provides a point-to-point serial
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[0082]In an embodiment, small optional modules are added to the audio server similar to the stackable
communications system. For examples, a portable media player might be added that contains
additional content or so that content may be transferred to the media player. In another example,
additional input/output connectors, wireless HDMI, or additional wireless audio channels might be
added to the base functionality of the audio server. [0083]The connection of the audio server to
speaker clients may be made in a variety of methods. Some connections may be, but are not limited to
wireless, power lirencomivattionkniniech B serteo s, aadeteWpdl mephgriyataen £ phading isiddeddio server
on a speaker barptlliardsjaudio processing to a separate entity (rather than the base module) and

may allow more fgadhility wherinsialling s, audia Syiam-mherkesisRRaT ARGl iRalRd along with a

separate audio receiver module. [0084]In an embodiment, oné set of s ekgrs may. he used to play

stereo in a room SRY & PR E B ERET PP e TOstha B8 SYRISHSBIHP MR sic. The soft
configurations of haspenkiag-doasied @infomthe ipaite glegiepboeentysimiciaiecs Jazied PsHSER. As used
herein, a soft cortfigunatialast efie kpim vy eldgnagendietiwesp eakat Goiti glataiiribatiieasrfiotchange

the physical CO”fiﬂé{rﬁ%Qiaé)&@cﬁR%@KSﬁnéEB&WJ@eﬁ?&I&uM&iGﬁE "%ﬁ%&l@@é&&%g the amount of

range maspeaker em Ig%/h moreeutswégt}orracr}) e fha ow (r)%vré hcg ablln pne o %thl‘&élt}/ of speakers
in the speaker cllent e audio server may adj e $off Con gura ions Of A speaker client. For

example, the sofﬂ@ﬁrﬂn‘g}lﬁ‘i‘%ﬁ?ﬁ%‘%sﬁé’a‘ké‘?%ﬁﬁ@ @f@r@lﬁ’%r%&%ﬁ’ﬁb‘l@ fhat bR FBeiiEin a
two-speaker setupy cormlitebpoeenfigd reelsariat hirdi fiedenthntivaina wingle spdakds addep thdt must play

all media. [0085]iR.aR &mbadireMethensaine RRvsisalcanlgnealinielsRerkaeisol spgmoughout a
house, with each %geag%r cllent cogghq)ured fg)r patticular purpose. The same physical configuration

ta
of speaker as the speaker alen{) OWS USers t purchase additional speakers eas %ty and without fear

that a speaker isififHRed toR28rIgRE PoPpELRenESCERAIR RIsTIRRr et heareh M Tt Ysaskef bar detects
speaker clients tHroogdulgs-thedeoneetiddpandimy thp ter highspoedide svpracdn st if thedieters, the audio
server configuresnoasie seghked Climatpiara pamicda, plamease fiprakenpliastsieithe rmar of the room

are configured 19 BIAXIRA SRR, PHIIGHIE AP AL Carlay %ﬂa&tgses@}%&' GRmoR,Ibe sides of

the room are also configured'to play left and right sounds in a surroun s%u conflgijr ion. Speaker
clients detected ff} %%Wd’ﬂ)‘?ﬁgl%fsﬂ‘fg Pobul %jﬁ‘ftﬁ%%oﬁﬁlglfﬁé&%l SESCSRBIE SRS oPflve a
setting to fill a ro@ﬂhvﬁmeam@%mmﬁi@m\féﬂa%m%mwé&kéﬂ@ﬁ’é‘ﬂpﬂé{%ﬂoﬂﬁ;&? iRVRigated in the
backyard may betendigtiietrtafolghamaigic auisanssiadudd]bhrange Bpaades, physseadther example, a

speaker client U%ﬁ&é@ﬁ%ﬁ?sﬂéﬂ% e%&&%f&ua%gm%ﬁl&%bﬁemey@e @g#ﬁeménaﬂ%@e%ﬁgured as a
full-range speaker 0080 ar‘hother f,’ mten %user m e (lilrchatse different types of speakers that

r{ acts O ected to
are specialized forthe wireless addio experlence or example, ‘some speaker types that may be

employed includ&03dl arelﬁé’f‘WMW“&WR%F"&%YFO%?FW%M%C%WH mid-range, and
tweeters. The audéotsenygreiscahdeddiode By r¢hevinge wirshodkeperaolintatiemeznionthisiblehange the
soft configurationghthe shskeF arRCAING]Yndommples shoharnertwithutie sellistnfigtsation may
result in the audl%ﬁrocessin Eﬁ;rn&ed Ry the audio server may change, the audio processing by the
audio client may change, an or the routing of the audio within the client or the server may also
change (e.g. reconfiguring how the amplifier drives the speakers). This type of setup is not as flexible
but would presefthe @SBHERtENFERGGNESESTIOY GOAIGERAEGN® of speaker is manufactured for
only a specific ppsprsie). Unaesiissirchinstaneakiaber ioutiiaplecta soniiguardhecapeakers via

the audio server,Qng &Qm&é@%}égﬁ&%em@xs REAEMES IR ERBIE fHEnsRRAkRRAased upon the

type of media bemg{ﬁ%a yed. For example, jazz_ music might require a different soft cc?nf[guratlon for
each speaker thaf" hraviescsrsh ?ﬁg\?%“?é‘b(éflﬁﬁoﬁ?% YIS Ptk R HISERRRE e P hker clients
capable of deteceiber bymenenanidief Qéﬂremﬁw%@wmmeﬁ@emwlaﬁmé%@Wﬁéf@gé%oduIe
embedded in thergpeake F{gnatHevitaaamainkgispeakaisied A @koikion eenbar]imehilarvekternal
W're'iss r)n?hulegﬁd%angﬂ%e@@@t ogﬂélﬁr%@@tﬂwﬁgwﬁe f?@@éf@ﬁ%&@ﬁﬁeaw&e%ma@tp‘g )
speakers e rvVer.is o detect the type of speaker (or a prafile is entere e user
and then alter th%eﬁgo 8c(a%n(ﬁgurdé‘lf“de GRIE sp SAKSSnd Aaudio sysi%am a‘%c%r&ln%fby Les.g X|ble
special-purpose 258 &k&1e @upRpsBiRardhp @Ht?aﬁﬁ%lﬁﬁéé‘k'éﬁ%‘%fg FoREgr1iens including
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intermixed with the speakers clients described as the same physical configuration speaker. For
example, a typical installation might be to add one or more specialized wireless subwoofers throughout
the house to extend the bass response, with all other speakers being a same physical configuration
speaker configured throughout the home for a particular purpose such as left surround, rear surround,
or patio ambient. Over time, additional specialized speakers may be installed such as a picture frame,
with integrated speakers, for other s CIfIC uses. 0088 The detection r§ configuration of speakers
may occur in a v“grl?é’ﬁ? b%e%g zﬂﬁ) 1 S IBRRHSR TRESTNS L ? &y Contir nu‘%)us ¥°monitor for
the introduction &i¢1ésiP seliratierarectiray20\andrihg 1 CMis ¢ FR rangitPdatrsaanfsHar speaker

client, the audio $ervemadutd 204 andedzpily detectitheoziisconmpecsigiabiaonte thetspadkerapkient and
then reconf'QUfenﬁl%éP&ﬁiWodHe@@Q%%%&%ﬁﬁﬁﬂk BEVYISRAAKRT @ﬂ@@&ﬁtgmtbalmﬁﬁﬁage to any

available audio s?rvec{ tod%rrln%tir])qet é[; gggs §%¥ﬁ%e|§obt%lr 3dd&ed to0 e S stpgorlqe t}%r;?the audio
server detects that a new spea erC|en avais e audio server Would*conn gure the

speaker for the ﬁ%ﬂfnmowp%%wﬂowﬁféﬁmﬁ@ﬂ% glﬁ’diﬁf”'sel?’\mu&’ét%(&é‘%fiﬁgﬁ/@ﬁéaker client
in the system, thee inickicogeevied pioanptddbepnsdmity aoldiictina tonfaivematitimg arddacilitaorfigure the
speaker client. T&%@Mdio server may employ a graphical user interface on a display device. The

araphical user igfage mapiesemt e eLIn YRUEIOLAYRIARIG selLcauligirations to which
e

the speaker may be configure en the user selects a particular soft configuration, the audio server

then configures ?ﬁ@%‘&ﬁ?&?’fﬂ@ﬁf%cM‘&‘?H{j’scénﬁ%’%é‘@Efﬁﬂ?%‘F%(?ﬁgﬁYt’(ﬁ’ AHSERREEiRBodiment, the
audio server progsidutehaserofimediles e aorfiecisbinpthertamprnsninaycheaspoatedsitiysek through any
type of user commarsbunpoi. 46 A0 RpanatiensBbpiicee iy @acia soagker @irmbaodniaing an indicator

that indicates a RRRiCHIgE SOHCARIINANARRLNG SREAKBHSGS Bhda ERpOURRIR /PaY R @ physical

switch or pin that a user may mapipulate tooé%‘l)em fy the preferred soft C nf%| ratlon o ocatlon of the

speaker client. TRE QRSP %ﬁ%é‘%ehb Shgy RIERly SRRl RGPS AR & er YRterface is

presented to theda4eiaPrpiey Lﬁ’@é’(?ﬁﬁﬁ?ﬂ‘s‘é’“@ﬂ& fapaeTrermetedyiat rshiTisepedivctiGehpad, keyboard,

etc.) to indicate shaqueiedredisedtiaanigPaenon, 30l88atadn Hi RS HRAKerIChentdREyrtexample, a user

might indicate Oﬁﬁﬁéﬂé%ﬁre%ﬁﬂﬁ Mﬁ'&?e?ﬁ?e@%ﬁd&%&%&‘ﬁ?%ﬁ%eﬁc@ﬁéﬁ@@&ﬁﬁo%ﬁ opnd sound

speaker. Under thlsthcwcums ance, the audio server,w uId etc;ct tg{e ehkear{’ngqlule and the indicated
embo (S € CO mon S 1S bul € O]

soft conflguratlon on the Switch. nlt"he audio server Woufd en re-conti gure the speaeker client

accordingly, ancPRELFDEIBYSYSRMATSRARTEED Nigr-ArsrrRade Mt BB ArtAdE 3Rl re of
content that is tedemdayed arff0GSh¢niyepainctiveroansbodinives tanpoasioo§ e syeremaifigetect a location

of a newly inSta'l%ﬁmﬁféﬁ%ﬁ@E&ER%M@&@H@&MWQ@%@%&&EW&H%%MlIﬁJﬁagS detection.

The location m?ﬁbe a reI e, Iocatlon WIEh rq{gect to the audio server. Based upon the detected

{€rconnec 3 via an
location, the audio server etermines the most probable use of the speaker and automatically

configures the sif9Z&Er cliChft SRLBRRBYSE AALTEd 1Rt Ra i AR LALa AR tREIIMEMY override the
selected use by 4lse kraied seithenyBystexdhapielith enaredioseivationn sych asebtanpidiviiédstedled speaker
to the side left ofdhpiteniyspanke odi-Basadatipp adhisdnivreriiapielie Budie sersihdetermines that

the speaker C"eQ&A&Hﬂ&%&ﬁ&%{yfcémdﬁ%&%ﬁ?ﬁltf%r%‘ﬁrm%lg ﬁ%ﬁ?ge%gd%%%&%the speaker as

such. When the speaker is later moved to another room, the audio server detects the change in

location and detg??ﬁ AR ST RRIGh SRR SP %%R%Wﬁd"ﬁ@ﬁ?%ﬁ%?tg SIS RSTISCBup. A user may
find that the softdewisfigSeatioty ddrsproinegnscmainee datirisinoyeende ilalisertionsdikedypiael Bhter the
correct soft configuiakpbut[HRG2]| b arbifwesrexnhinglirae Rich) witifale dewdeCaiatent sldrrimg sy be

provisioned by drives or memory devices may also be placed safely in the common bus system.

24 RECONFIGURABLE AUDIO SYSTEM
[0078] As the migration from analog to digital entertainment systems has progressed,
one increasing problem of the digital living room is the addition of more and more wired

connections, especially in audio systems. For example, in a surround sound system,
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an audio server where multiple speaker client systems are configured. The multiple speaker client
systems may be equal in number or more than the multiple audio content streams. Under this
circumstance, this enables the audio server to play the same music to multiple rooms. The audio
server may also be able to synchronize content to the multiple rooms while provisioning a different
content stream to another location. [0093]Different types of clients may also be used in the audio
setup. Because wireless connections and detection is employed, other media clients such as picture
frames, video thispeiiesitvagdstojchoxespdiffpmpleyerto aaeicenbguraite neaieteacubirolsenaidbe
connected to thegudig sehiethpsaathenslianismandiad Betinavaughainays hor example, the

audio server may detect the presence of an m layer in the vicinity. Cantent from the mp3 player
may be receivedeﬁl)t/e_ _aénglﬁafgys?éerl\l}é(r;%ﬁg?%e’??%%@%%%?gulg(fhsgﬁtte g’llﬁgf) ﬂ%oélg}ekakers in the home, in a
single room of t , . : ' the addition o
ingl f thadpisiona! sfisparrEPe fopateirf Aoyt PPASIRACEX AN "It the addition of
thin video client Hbxesyiine DVIRphf 4hé wiackaieccofimmerticanibinsrsysstepmpienitihéoemployed as a video
server. Thin videg,glisnidaassWahicenive Adapomlissianeheensant iamga vidsasserver and play
the content on a display.deyles. Jese, NKIFES, len BOXERMAKRE ea'ar higualant a:nhome and

allow users to view content located on the video server. The audio server would then transmit the
appropriate medi2 #93:ef)EpzRapP ShsHi BedaY 1IRar R #iRVideo client box for the sound of the
content. [0094]Fi§079l disgrags ambesiarapichsfsiadabiyeraplanitition SYSEpheuPRfcti8P™® a stackable
communications sysieaaicQseiag tRep:aorhotimepodadhg. fhOmhstackahles smglmudications system

1001 is located ig fe; iinaanm.andis copORsiadi e HEMUE RIaRUMIASSr pRct MRy that is part
of the speaker bar lpcated an the torﬁé%fng\ telsv's'o%%'SWJﬁdﬁv'gga Audio cllengsé :1L0065 aerr%lgcated

throughout the hBRH? AHFHIFRIS L8R ESRASEIEPTS Kliiio Server TH03SAldiS Server adjusts the
soft configuratiorinos keren ta@dibrerssendbiripasid spRATUSEYShSTY 6t RERSHBR 8PHE audio client.
Audio clients 10Qh&nmatepennitinbk sotad sysiem ardessp plaver Modielt fvdiestivieny 2bborreaudio
clients 1005A is ekl R SREAKBEE IS IRARRINGELQPALAEIG: BoMe.Bhtdiaclients 1005B is a

single speaker and portable media device in another room. Pi%ture fra 8 client 1023 is gnoth’er
. . stact aple cchmmun ations s Stf‘[ € apdio server ma € connecied via a wirg chr a
audio client connected to the audio server 1003 and represents an audio device that is capable of

playing audio. FiralfjPiHssble Rty ofresiip aaseaian it Th e Wittt the audio server
1003 with video seuverndO#a stoiicigstirermentienttolibt rsstrafibmitrekialdodomorelicati arosybteR0
EXTENSIONS AfigiL TERMATMGE-{0R9EH alie foregaingspesiieatiansihosyartionahas been
described with referengs i shedlfic.a bodineta Aok il 1B YRYAbA Quidens ahyarious
modifications and changes may be mage.t ereto without departing from the broader splr.lﬁjand scope
of the invention. Y1i&°%p iﬁﬁ%‘%i[ﬁ’n“éﬁm}]é%ﬁ?ﬁﬁkﬁ’fse,gb%%%‘ﬁl?, SBPTEGTIEE HUan Mitrative
rather than a restrigtipie sperbersaier v PHuElld BT TIRaNbR/EEDHR NS VD GDSS A Babidihls 8 one
embodiment, thedpabiianeaitiensibraigy eora e iRl teadinopeund sposespaciadspurpose
computing devicgg, The SRESFIakPUROSH CORMENG AVaEH BN RS Mg depdrer Jo Ry (RETy poe

techniques, or mtép/ include digital electronic devices such as one or more application-specific
integrated circui 6&%&%%&’ ﬁef%'grammable gate arrays (FPGAS) that are persistently

programmed to [§&483im thia sactmbgdistensrthaaperteniorns ond BidiasregRiRTAIIAIBE 8 rdware
processors progiasaaediitapahiaremtoai taahiGeps i veindedstcopregiemisingiduoctionsert fisnware,
memory, other s{grage. it @ G RRINEHR LonAh RREGIRIRHERD SPhE QUM EEIGeH BVH@RFARY@ISO combine
custom hard-wirgd logic, A5 o1 SEGAS Wit clsiom RIogiamIng o AEsomplisf i technicues.
The special-purpSeaCornputing devices may be desktop computer Stem?, portable computer

systems, handh@idfersntcraysn &eB sarrk ddnibeSRSAEET BIREY BN AL BERefREs A8 REEY A5 - wired
and/or program ldggin tef iheplediveserthe {Beinpiepliesbar is connected to other audio device clients,

such as speakers or any other device capable of playing audio, and is capable of
configuring each client individually for the user. In an embodiment, the type of speakers
that are used with the speaker system are of the same physical configuration. For

example, the speakers might have the same physical components such as the same
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[0097]For example, FIG. 11 is a block diagram that illustrates a computer system 1100 upon which an
embodiment of the invention may be implemented. Computer system 1100 includes a bus 1102 or
other communication mechanism for communicating information, and a hardware processor 1104
coupled with bus 1102 for processing information. Hardware processor 1104 may be, for example, a
general purpose microprocessor. [0098]Computer system 1100 also includes a main memory 1106,
such as a random access memory (RAM) or other%{namic storage device, coupled to bus 1102 for

storing informatiGHBRA H RGOS b Fa BB SPERFFrolavs 6Bt PPBkeTRIAR FIRSHISKG 1106 also may
be used for storingmeanpuisarVhyariableszor iotheseintapinediomicierematicple ey of speaktorpud
instructions to beyp¥astial bhapiecastnd L0hdSiaHskEr G PphREr3tRIRE MfisiagrIvedia

accessible to pragessar 4, Han %&%9}&%%?&3@}9&&%99tmégn@fﬁagggg SpURMAENe (hatis

customized to perform the operations specified in the instructions. puter system 1100

further includes S3PRRRISHAFHSRMSRAHRBI flras P ot sa3pa e Bestiffer8apRa % bus 1102
for storing static Mfehasatesmaddfenat Gmes of Soraeocelaiere dlgaofligtited geetienvicke 5200, such as a
magnetic disk orspatical giskbéupsoinditeant cardplad waibns 16303 fastqungyinwnaticaand

instructions. [01QRIGAIRLIESSUSIETH HORBRNRECARPIRA MR Bts L% iR disalay.1 112, such as a
ut device 1114, including

cathode ray tube (CRT), for displaying informatiqn to a computer user. An in

alphanumeric ar}a%‘fﬁeerll %?/ssgvfgdégﬁeé(ee&s %Q%‘f?qu?(iﬁg’fg?r&%% M ﬁ%ﬁ%gﬁﬂﬁefnf’dpr?ﬂ%lﬁgﬁrac}?ﬁlﬁ%m mand
selections to prot@sBBY aTUorDReReRSFPREDT user input device is cursor control 1116, such as a
mouse, a trackb&M82] curdoralnabtidimkety sriall optivnzd nicddilng akéreditdndne rmuditiearasrd command
selections to progasmetoldduandrie ceRRiRIkRE.AY S MOMS BeRhMRsdisRiAYHIelhedid Bigyaput device
typically has two dearees of freedom in two axes, a first axis (e.9., ) and a second.axig (e.g., y), that
allows the device t sp%u eé(?éa}ti(c)%rgafﬁl Saag?éhogalﬁfg%f&%rrﬁ%ﬁ%grdgﬁlgrﬁ 1 %%r%ng)f/effﬁ% ement the

techniques desclB&FHa R HsiMAeobEs FiRa At RRYKOURY EPIRfSerA SIS FPGAS,
firmware and/or Bidiaen dddiicondiivtirétesomdinetionelyithighebe arviedtertsy bearfatisadior gfrograms
computer systernmhd d&ideebea special-purpose machine. According to one embodiment, the

techniques hereig) PRGN SATANISLILENLHAQIMIPERINSS 10 RIGRGR301 1404 executing

one or more sequences of gne or more_ instructions contained in main memory 11 uc %nstructions

may be read intSTRERIFemERF FOBRCFHITT J8Re P GTa gt iBifdHr wirelssisPamsalifedevice 1110.
Execution of thecearfséinpb sviethSthirttohsanbMiaie dliis ayafermoé planipd hedwhe sersesacessor 1104 to
perform the processksi®psdfisalinadiberetsssingiier seiivaaming diairsitigahae vadeadoaiiryitry may be
used in place of g iﬁ@ﬂ@ﬁ@@%@iﬁ@%@i%ﬁfmi%%mo system. Speaker cables are

eliminated along with a separate audio receiver module.

[0084] In an embodiment, one set of speakers may be used to play stereo in a room

and a single speaker may be used to fill another room with ambient music. The soft

configurations of a speaker changes for the particular purpose to which the speaker is

used. As used herein, a soft configuration refers to any changes in the speaker

configuration that does not change the physical configuration of a speaker. This may

refer to, but is not limited to, adjusting the amount of range in a speaker, employing more

high range than low range, disabling one of a plurality of speakers in the speaker client,

etc. The audio server may adjust the soft configurations of a speaker client. For example,

the soft configuration for a speaker playing stereo (for example, the left speaker in a two-

speaker setup), would be configured much differently than a single speaker setup that

must play all media.

[0085] In an embodiment, the same physical configuration of speaker is used

throughout a house, with each speaker client configured for a particular purpose. The
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[0102]The term "storage media" as used herein refers to any media that store data and/or instructions
that cause a machine to operation in a specific fashion. Such storage media may comprise non-volatile
media and/or volatile media. Non-volatile media includes, for example, optical or magnetic disks, such
as storage device 1110. Volatile media includes dynamic memory, such as main memory 1106.
Common forms of storage media include, for example, a floppy disk, a flexible disk, hard disk, solid
state drive, magnetic tape, or any other magnetic data storage medium, a CD-ROM, any other optical
data storage meduiie, pRyi@hysigahraaeshlunspdikep atieinspedkentapnaaBid pseR RMclsrae EPROM, a

FLASH-EPROM, NYRAM s ANYQUeLMemanasiiiion saitidsexis 1031 Sioraoe medigsistinct from

but may be used jn conjunction with transmission m dig. TJansmlssign ediaﬂ%aré%)at sin
. - rﬁor %(ﬁl € audlio server in the s&e Cr bar tects speaker clients U t the .
transferring informati Wween storage media. F+or example, trahsmission media’includes coaxial

cables, copper whenindrpedipison s sanslerenipeaanidn Sshpmsetbi R IPGIVPFSARHEESHN media
can also take theetetmpehiagelisticfardiphtivvdaugsyrpoeh Spetireseligan arstedeauriiyeraio-svave and
infra-red data coyRRRIcaLIRa) LAADAOMS, IRrasRf INaiadRIRE IRV SR CERARY BiDuRNe or more
sequences of one, gl BRI RUoNR (ORI bkl Seh OISR R, R% SHRNIRIE iy Instructions
may initially be carrlec?on.a magneﬁc dis SO io?fta e drive of a remote computer. Tcije remote
computer can lo &Gt TBRRKSH (iR AReHSL ARATE FORPE e MR BR SRRIRIEH A telephone
line using a modewpldy mglerstdmoalithago mpiior sy §ikardco O/ ithanbisaiveutie détaneittie telephone
line and use an iRfakad kapasutien iRcavestdnm daladaprd nikg-vedsighabdie pfyaniad detector can

receive the data ggyiisg i WRNigGIRG IR AV ARG ORIIRIE IR CARRAGA e data.an bus

1102. Bus 1102 carries the data to main memory 1106, fro(rin whi &Processfg{lllm retr%aves and
executes the instAFBAE IHPTASHFIRHORG PR ZHIBY RN TRICPER L 108 Ty “BBtisRANy be stored on
storage device 11008@ithedbatoreeteraiinsinseicaysrr Byprotdesydifferat pHOSICsekttdhdystem 1100
also includes a com puaiatofointeriaedctd Airoipaitioeb ForlckampEpsomu speakonyirtatface 1118

provides a two-wgy (i coRYaHAGRHO B AP iDeRi R MRINQPcdik dat2Qahisporeacted to a local
network 1122. For example, communication integ{%ce 1(1118 may be an igte ralt]ed servfices digital
ocoggni i 1 etect the [0)

a
X . et { Jital
network (ISDN) HRY AR GRS TN Rodain®6r A oders 1o provide a data communication

connection to a coRESpERady Slisatantaisardractthe sodtsaphsuratiga rfshe seerkmharfestithinterface
1118 may be a |abasplea sfetwngks(kitiNheao togigviden dataesairimbaioatioprocsmimgtion to a
compatible LAN. JMigigssdints maw alseebgdpnaiemeniftuliAnysushs Bypienaematiam: aapmunication
interface 1118 sends and receives electrical, electromagneti opfical signals that carry digital data
streams represeﬁﬁﬁlbge\?aar?éﬁ)é ty%ré)él 6%8#(?%13%%8 \Tb Sgﬁﬁéﬁﬁ%{rﬁ’ﬁ%‘%ﬁﬁo t gicgllyc prog\/%des data

communication tfEuEIBHE BRI MereriEsnbtvrs atBeasded i M RERLBYK link 1120
may provide a cdiuxédtbnttroldpréeme ineeseonkitihe highesicotndauplite fas rtmetof dpeakeruipment

operated by an I¥erRRirfRendeeoPsa AapEHR) phipe) SBrlit2GilnciibihRimdelepedata gammunication

ervices Iforahtie welihWifeRAskek de-cammunicalan BRMAHIARAATIRANIgeferred fo as the
"Internet” 1128. Local network 1122 and Internet 1128 both use e(?lfc rical, electﬁ{og?%etlc or optical
nd

signals that carryP e 1§40 SRR dhersReakig BASSH FRQR P EHER M LRIt RE SRy T

T .

e signals on
network link 1120xameithiezrussrmishhicaviona dididmae seftranfigwatabieyatrd spgsardban to and from
computer systemvhdpen aceonxasnpl e ienmspidygansmission media. [0107]Computer system 1100 can

send messages Mﬁ"cei\fﬁ' ﬂaéﬁbgm{]gpeaker clients capable of detection by the audio server
may be implemented with an integrated wireless module embedded in the speaker (or a
device containing speakers). In another embodiment an external wireless module is
connected to one or more traditional wired speakers (or devices containing speakers).
The audio server is able to detect the type of speaker (or a profile is entered by the user)
and then alter the soft configuration of the speaker and audio system accordingly. Less
flexible, special-purpose speakers (subwoofers, high range speakers, etc.) may be

intermixed with the speakers clients described as the same physical configuration speaker.
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program code, through the network(s), network link 1120 and communication interface 1118. In the
Internet example, a server 1130 might transmit a requested code for an application program through
Internet 1128, ISP 1126, local network 1122 and communication interface 1118. [0108]The received
code may be executed by processor 1104 as it is received, and/or stored in storage device 1110, or
other non-volatile storage for later execution. [0109]In the foregoing specification, embodiments of the
invention have been described with reference to numerous specific details that may vary from
implementation tBofrfpiERlentdbiBisatintialiatendpishhbrite e QM@ MmpELtBPGTiRFAVIEIPRS invention, and
is intended by theubppliantsriodhethadmventionxisit the bhofretpims thathisBuehfrapedkéssapplication, in

the specific formygyhichsughy SlainasmHgstauicpding mlwée%e@&wem Py definitions

expressly set fortrgrperﬁn for terms confaflned in %uch clalms aha gvern the rreean{nlg of such terms
as used in the claims e%uclg no'llmltatlon ement pro ert ure vanta & or attribute that is
Nk

not expressly redtaHiTa %Hgl‘ffﬁ]%ﬁ‘bﬁﬂaaffﬁ{ﬁ‘fﬁ‘é ke ﬁﬂcﬂ'}rﬁﬁﬂ?%wmt%é%catlon and
drawings are, acuwatirglyortothe seerafidadem an illustrative rather than a restrictive sense. 5.0

EXAMPLES [0116083pn emHeadiseash sdtaakabinicaarapiciions syalema senpyising: a plurality of
modules, whereip, gach, ’Tﬂ?%{ 5,8 RARIRA0 RETIQAD AREr H?%@MHM&%%%%PPoP&e“”Ct'O”S of the

system; wherein each module comp rses: ﬁggwer controller; a power switch; surface interconnections

to connect to otHBFRBEITBSL ARY WERESEHES T he Mot iﬁéebﬁ?ﬂ?ﬁl]é?’?ﬁ%ﬁibﬁn&dﬁﬂt&?ﬁ of functions;
each module coﬁ%ﬁ@@htﬂé&@@@ﬁ@iﬁh@@%ﬁﬁmm@e%ﬁé@ Hiscpronricgnid fiomtheast one
module able to hpetanaciachratbierstvifigerinier spraractianadhéenaidoaanennasmeptiesrand each

module communigaiing-wihith 18ashe0R QHyer Mac '&H?otm%ﬁ}{d%w&%'&ﬁe&pye% /N

embodiment, a stem ere n surface%erc nnegtlons argp Yss'ﬁal intercon ectllpns between the
|

eln t e system at a new speaker cli
modules. [0112]In odim a syste &reif TRterconnections are ysica Mefconnections of

pogo pins betwe@f‘l‘lfﬁ'él%@még audio server would configure the speaker for the system.
[0089] " In an embodiment, when the audio server detects a new speaker client in the

system, the audio server prompts the user for additional information on how to configure
the speaker client. The audio server may employ a graphical user interface on a display
device. The graphical user interface may present the user with a variety of available soft
configurations to which the speaker may be configured. When the user selects a
particular soft configuration, the audio server then configures the speaker client according
to the selection of the user. In another embodiment, the andio server prompts the user via
voice or audio prompts. The user may respond orally or through any type of user
command input.

[0090] In another embodiment, each speaker client contains an indicator that indicates
a particular soft configuration for the speaker client. This indicator may be a physical
switch or pin that a user may manipulate to specify the preferred soft configuration or
location of the speaker client. The indicator may also be a display screen on which a
graphical user interface is presented to the user. The user may use any input method
(stylus, touch-screen, touchpad, keyboard, etc.) to indicate the preferred soft
configuration or location of the speaker client. For example, a user might indicate on the
speaker client that the speaker is to be used as a rear channel surround sound speaker.
Under this circumstance, the audio server would detect the speaker module and the
indicated soft configuration on the switch. The audio server would then re-configure the
speaker client accordingly, and may perform additional reconfigurations depending upon
the type and genre of content that is to be played.
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[0113]In an embodiment, a system wherein one module of the plurality of modules is the base module,
wherein the base module further comprises: a total power determination subsystem that determines
total power available from a power supply; a remaining power computation subsystem that computes a
first remaining power available to other modules by subtracting power required by the base module
from the total power available a remaining power storage subsystem that stores the first remaining
power available to other modules; a module detecting subsystem that detects a module that is
connected to the[hgsg MoghiR: MBI SMDEYSIRND Yealel uelyer it sTaduia tTatiewagnnected for

power requireme{ﬁ&%ﬁﬁ%{) S MdUE: A BONELCRMAL RN ALARVRIGI. Bk cPMRULES Risarand

remaining power available to other modules by subtracting the ower,re%uwerrhents of the module from
the first remainingJ5JR7aH A BRI HEeHRE: AT BHRACE L RS R SRS TSR L b SR o th A powers the
module that is cofateteddoifatinn sbeondioseneinilstpmoinasihs mirsbrohs e icheresakertadter than
zero; and a remadiBibgaBoNVE T dFRAGINS she B Bxibs\iamatiatiEendaliheuse cOhe uemaayialgojemwer

avat”ab'e :}0 Othemmau@l_%otem{{@fagtﬁaé&%& ilﬁs&f?ﬁﬁ;%qﬁdiof%ﬁéw@ffgﬁ&%ﬂ! &%%dgm laa?iament,ta
system wherein proper alignment of the modules is via magnets. n an embodiment, a system
wherein a particd4 %%cﬁ%enﬁé‘[é%&?%%%ﬁg?%ﬁ% %%Sﬁlgge?tté%ta‘m% 8?él]f %é%?\r'an aé?n(%g iment, a

system wherein shisdriermationotgeedivtrrar ecivipaaes DahbasRetretednbiSmos ke atiedetects a
module that is cdeferiadelddhepantidutaniodiudenfipeybe gprkesuisysteWikahgopsber the module

that is connected fRf REWI J SAMHSTRIMSRE thaiserilel P9 WRIcaaRsp iatims sy stem that
computes a ”eWJ%“ﬁQL’%%%EE%‘é%%P@'&téiyott{]‘&er Dodules by sHRTRCING (1S RAWEr fgguirements of
valla '

the module from r?émammg power 8 \ble to"other mo Ules stored on the particular mo l(JiIe; a power
transmission sub&y&iBehtheaCBGRRIS IR deferarires R Resmreatiad s aredialy PRMARIE 3BWer
available to otheemrochdesrieqyrefiterthguatine; and a remaining power transmission subsystem that
sends the new rqgasifing pPowRkRY ailalarie R helipRiues torbe: siediieragbisptorsestabyor
storage. [01171in, 20, GRRAYINGHL 2 SRGBYR SAPMRGRNANS. Y lRMrRMm RHiS G Blurallty of

modules, wherein each module Is able t0 perform a particular functiot?1 or groyp ozlfunctitonts of the
system; wherein RS TSHERN UEMbRERLe S B3I AR oA B P S IR S tah ™
interconnectionssteeenaridedanthjsrircmesives hiheraietieeipdicstiecaaiy dhe SARTMBEEPoximity
inductively couplagifpraiqehConneatin ssractheynReo be attto paifbronitecpacticul stefurvdtipla or group

of functions; each,madule CHNIRRINGLS AkGas QRrAtiRLMaseMia iadeterconnections; and each
module commun{&%ir}g wiglﬁt least one other modulle in the Qlurallieq‘/m%t moduleﬁ.ecause

3 erent types of clients may also be used in 10 setup.

wireless connections and detection is employed, other media clients such as picture

frames, video thin-client set top boxes, mp3 players, and configurable remote controls
may be connected to the audio setup. These other clients may be used in a variety of
ways. For example, the audio server may detect the presence of an mp3 player in the
vicinity. Content from the mp3 player may be received by the audio server and then
played throughout all of the speakers in the home, in a single room of the home, or
speakers located in the backyard. In another example, with the addition of thin video
client boxes, the DVR of the stackable communications system may be employed as a
video server. Thin video client boxes might receive a transmission of content from a
video server and play the content on a display device. These thin video client boxes may
be located throughout a home and allow users to view content located on the video server.
The audio server would then transmit the appropriate media to any speaker clients located
near the thin video client box for the sound of the content.

[0094] Fig. 10 displays an example of a configurable audio system connected to a

stackable communications system, according to an embodiment. In Fig. 10, stackable
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[0118]In an embodiment, a system wherein one module of the plurality of modules is the base module,
wherein the base module further comprises: a total power determination subsystem that determines
total power available from a power supply; a remaining power computation subsystem that computes a
first remaining power available to other modules by subtracting power required by the base module
from the total power available; a remaining power storage subsystem that stores the first remaining
power available to other modules; a module detecting subsystem that detects a module that is
connected to the°BRSRIRCHHGRS: sasFaNEIY delgcsisd sy she dvinarenue prdistronmrseid eitan F58hnected for
power requirements of sdiorsediict M dmids pampubatipenketiny steiredat thewpviesidasaiond

remaining powergayailaileite. 0&%@[&09&1%%@&&%%&%&9&9&%%%E[WPJI%QN“G module from

the first remaining power %wallgble to opagg (I)esseivae Iplcbv(x{?‘,il aﬁlsrggt iSsi rgosn fﬁgﬁno a owers the

module that is connecte ?%e second remalnlng power availanle to ot er modulasis grea er than

zero; and a remaiRCHERYPYPRRSAY SBRI SR i et R iocaiion the %@&ﬂ&?&nﬁ%@hﬁéﬁﬁler
available to othet(8didestorchadraod|eytiran md omigitger focatdragbe [0AdLiommeditbodiment, a

system wherein prieper aligamantostheonediiesliendanhagnstindfliiname mhadingiisa system
wherein a partlcqwsgl%dﬂgngﬁ dpcet:ﬁchr %gtg(g ion Rf £59N eg&tgﬁlj} me glryg%el[g)olo%t]lﬁ &mg@bodlment a

system wherein a partlcu ar module further comprises: a mo detectl 8 system tﬁjal.lt detects a

module that is cSHRREH S ?Hg%%ﬁrlﬂﬁ?a?%aa?@eﬂeﬂdw@f*&ﬂ%‘ﬂﬁmggrg SirthEPEseHethe module
that is connected@yéiopsisvies fag isramditofoflehimgrodise Fmgbwéteoomprrdiidihagd vaiestelienhat
computes a newltHmaia K1 eoiivet iy &l akladdioibwemooigmbydsuhiiaeting theopawde requirements of

the module fromgiaining PRNELHARIBRIBI Gihgnr HIgdules stored on the particular module; a power
transmission subsystem that powers the module that is connected if the new remaining power

available to other modules is greater than zero; and a remaining power transmission subsystem that
sends the new réfainifg PANEPAPNEBIABIBIRBWRBHSes to the module that is connected for
storage. [0122]1{08853 mbddl itheefoe gi e igherisi¢atirim, tho Mphisingharbaundiesatvue viktatepspaesses audio

portions of medig, gpgaﬁﬁteﬁegdﬁhégaﬁhaeefswﬁﬁhsu@o& WhEIRIBt iR PGS SRYGIEREALS & Speaker
client; wherein t}’]eda lf‘langes may be made thereto without departing from the broader spirit and scope of
the invention. The specification and drawings are, accordingly, to be regarded in an

illustrative rather than a restrictive sense.

4.0 IMPLEMENTATION MECHANISMS

[0096] According to one embodiment, the techniques described herein are
implemented by one or more special-purpose computing devices. The special-purpose
computing devices may be hard-wired to perform the techniques, or may include digital
electronic devices such as one or more application-specific integrated circuits (ASICs) or
field programmable gate arrays (FPGAs) that are persistently programmed to perform the
techniques, or may include one or more general purpose hardware processors
programmed to perform the techniques pursuant to program instructions in firmware,
memory, other storage, or a combination. Such special-purpose computing devices may
also combine custom hard-wired logic, ASICs, or FPGAs with custom programming to
accomplish the techniques. The special-purpose computing devices may be desktop
computer systems, portable computer systems, handheld devices, networking devices or F
any other device that incorporates hard-wired and/or program logic to implement the

techniques.
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server determines a location of the speaker client; and wherein the audio server configures the
speaker client based at least hi part on the determined location of the speaker client. [0123]In an
embodiment, a system wherein the audio server is resident in a speaker bar. [0124]In an embodiment,
a system further comprising: a display subsystem that displays a graphical interface to a user; a user
input subsystem that receives user command input that indicates a preferred configuration from the
graphical interface for the speaker client selected by a user; and wherein the audio server reconfigures
the speaker client0883kd uperruaRiselébhhianblashieraaniba utoarre LATBRHISHRIZAL, a system
wherein the speakeoalignt-fhithenecaibplisestal drdicedot dhatanticaipkacprafe Ceipoadfiguration of the

speaker client. WQ;%@W@BO%H&QQQHQ%& AGYsiemHERELEARRNS SRR IeEaMnicating
information, and a hardware processor 1104 coupled with bus 1102 for processing
information. Hardware processor 1104 may be, for example, a general purpose
microprocessor.
[0098] Computer system 1100 also includes a main memory 1106, such as a random
access memory (RAM) or other dynamic storage device, coupled to bus 1102 for storing
information and instructions to be executed by processor 1104. Main memory 1106 also
may be used for storing temporary variables or other intermediate information during
execution of instructions to be executed by processor 1104. Such instructions, when
stored in storage media accessible to processor 1104, render computer system 1100 into a
special-purpose machine that is customized to perform the operations specified in the
instructions.
[0099] Computer system 1100 further includes a read only memory (ROM) 1108 or
other static storage device coupled to bus 1102 for storing static information and
instructions for processor 1104. A storage device 1110, such as a magnetic disk or
optical disk, is provided and coupled to bus 1102 for storing information and instructions.
[0100] Computer system 1100 may be coupled via bus 1102 to a display 1112, such
as a cathode ray tube (CRT), for displaying information to a computer user. An input
device 1114, including alphanumeric and other keys, is coupled to bus 1102 for
communicating information and command selections to processor 1104. Another type of
user input device is cursor control 1116, such as a mouse, a trackball, or cursor direction
keys for communicating direction information and command selections to processor 1104
and for controlling cursor movement on display 1112. This input device typically has
two degrees of freedom in two axes, a first axis (e.g., x) and a second axis (e.g., y), that
allows the device to specify positions in a plane.
[0101] Computer system 1100 may implement the techniques described herein using
customized hard-wired logic, one or more ASICs or FPGAs, firmware and/or program
logic which in combination with the computer system causes or programs computer
system 1100 to be a special-purpose machine. According to one embodiment, the
techniques herein are performed by computer system 1100 in response to processor 1104
executing one or more sequences of one or more instructions contained in main memory
1106. Such instructions may be read into main memory 1106 from another storage

medium, such as storage device 1110. Execution of the sequences of instructions

27



detection subsystem that detects the preferred configuration of the speaker client; and wherein the
audio server configures the speaker client based at least in part on the preferred configuration of the
speaker. [0127]In an embodiment, a system wherein the audio server and the speaker clients are
connected via wireless connections. [0128]In an embodiment, a system wherein newly placed
speaker clients transmit a signal to the audio server to initiate detection and configuration of the newly

placed speaker Cl'ent‘PL%le%]é% an emboldllggent, a system vvlqggetln all of the speaker clients have a

common physicéio&t)arll iguration. J0T30n an Embodimant. a systé)rﬁevlg RS RSt digPEerver

comprises a mod6ierBibhstsink IBIaleHI#e ARRAbmE sy R Wisakd riEy Bavdsdired it Plrey/stem

wherein the audigf seiw@pigbination with software instructions.
[0102] The term “storage media™ as used herein refers to any media that store data
and/or instructions that cause a machine to operation in a specific fashion. Such storage
media may comprise non-volatile media and/or volatile media. Non-volatile media
includes, for example, optical or magnetic disks, such as storage device 1110. Volatile
media includes dynamic memory, such as main memory 1106. Common forms of storage
media include, for example, a floppy disk, a flexible disk, hard disk, solid state drive,
magnetic tape, or any other magnetic data storage medium, a CD-ROM, any other optical
data storage medium, any physical medium with patterns of holes, a RAM, a PROM, and
EPROM, a FLASH-EPROM, NVRAM, any other memory chip or cartridge. .
[0103] Storage media is distinct from but may be used in conjunction with
transmission media. Transmission media participates in transferring information between
storage media. For example, transmission media includes coaxial cables, copper wire and
fiber optics, including the wires that comprise bus 1102. Transmission media can also
take the form of acoustic or light waves, such as those generated during radio-wave and
infra-red data communications.
[0104] Various forms of media may be involved in carrying one or more sequences of
one or more instructions to processor 1104 for execution. For example, the instructions
may initially be carried on a magnetic disk or solid state drive of a remote computer. The
remote computer can load the instructions into its dynamic memory and send the
instructions over a telephone line using a modem. A modem local to computer system
1100 can receive the data on the telephone line and use an infra-red transmitter to convert
the data to an infra-red signal. An infra-red detector can receive the data carried in the
infra-red signal and appropriate circuitry can place the data on bus 1102. Bus 1102
carries the data to main memory 1106, from which processor 1104 retrieves and executes
the instructions. The instructions received by main memory 1106 may optionally be
stored on storage device 1110 either before or after execution by processor 1104.
[0105] Computer system 1100 also includes a communication interface 1118 coupled
to bus 1102. Communication interface 1118 provides a two-way data communication
coupling to a network link 1120 that is connected to a local network 1122. For example,
communication interface 1118 may be an integrated services digital network (ISDN) card,
cable modem, satellite modem, or a modem to provide a data communication connection

to a corresponding type of telephone line. As another example, communication interface
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connected to a stackable communications system. [0132]In an embodiment, an audio system,
comprising: an audio server that processes audio portions of media content; at least one speaker
client; a display subsystem that displays a graphical interface to a user; and a user input subsystem
that receives user command input that indicates a configuration from the graphical interface for the
speaker client selected by a user; wherein the audio server detects a speaker client; and wherein the
audio server configures the speaker client based upon the user command input received. [0133]In an
embodiment, a sysignmayereiocth arauniorsekv@ AN yesid enprivvalspdateobammidk84iin an embodiment,

a system wherein dhe spraker-cigaLbthRRcomRtisasaasPaRisEr thatdnditale srapyatered
configuration of the ﬁpeaker client. 0135]ln an boﬁi ent a system furtrfer corinprising: a
11 C sSends al veS € ca

e
configuration detEMIGN SUBSYSEM .uélf(aé?élc’fg%#écpre erre con?lsécﬁcr%ti(gn of the Speaker client; and
wherein the audiS'SSVBREBHAGUPRE (M igpRla Y CREVIHACL R TESAPT TP EOH &P erred

configuration of ttypespgadfern@bd6]In an embodiment, a system wherein the audio server and the
speaker clients qlgﬁmnr!eggtqu;ﬁmmtm@wym@aﬁzmmﬂdimﬁag}@ﬁy&em wherein
newl placed speglihalnis VATRIA.INELIO P RUHR. RGOS SRig it configuraton

connection through local network 1122 to a host computer 1124 or to data equipment

operated by an Internet Service Provider (ISP) 1126. ISP 1126 in turn provides data

communication services through the world wide packet data communication network now

commonly referred to as the “Internet” 1128. Local network 1122 and Internet 1128 both

use electrical, electromagnetic or optical signals that carry digital data streams. The

signals through the various networks and the signals on network link 1120 and through

communication interface 1118, which carry the digital data to and from computer system

1100, are example forms of transmission media.

[0107] Computer system 1100 can send messages and receive data, including

program code, through the network(s), network link 1120 and communication interface

1118. In the Internet example, a server 1130 might transmit a requested code for an

application program through Internet 1128, ISP 1126, local network 1122 and

communication interface 1118.

[0108] The received code may be executed by processor 1104 as it is received, and/or

stored in storage device 1110, or other non-volatile storage for later execution.

[0109] In the foregoing specification, embodiments of the invention have been

described with reference to numerous specific details that may vary from implementation

to implementation. Thus, the sole and exclusive indicator of what is the invention, and is

intended by the applicants to be the invention, is the set of claims that issue from this

application, in the specific form in which such claims issue, including any subsequent

correction. Any definitions expressly set forth herein for terms contained in such claims

shall govern the meaning of such terms as used in the claims. Hence, no limitation,

element, property, feature, advantage or attribute that is not expressly recited in a claim

should limit the scope of such claim in any way. The specification and drawings are,

accordingly, to be regarded in an illustrative rather than a restrictive sense.
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[0138]In an embodiment, a system wherein all of the speaker clients have a common physical
configuration. [0139]In an embodiment, a system wherein the audio server comprises a module on a
stackable communications system. [0140]in an embodiment, a system wherein the audio server is
connected to a stackable communications system. [0141]In an embodiment, a method or
computer-readable medium to process audio portions of media content, comprising: detecting a

speaker client; determining a location of the speaker client and configuring the speaker client based at
least in part on tﬁé’det&’ﬁ‘gﬁ%%%ation of the speaker client. [0142]In an embodiment, a method or
computer-readatbffd kdiun swrenbidiomnfigrtridble spaakeicalient fystercoomprisest displaying a
graphical interfagufatity bSRiodRe] Wa:EREAORIBABG NVt hatingiciasAuRFelakirg epnfiguration
from the graphicgliieiface foning a&%&&%&&%ﬁ%d 22 daehsand reconfiating ihe speaker
client based upon the user. command input received. 0145]In an el%%ogllmgnt, a‘method or

computer-readaBR"HSHUA SHTES PESHIMGFIRTIHR SpRarde elshimatties ehspmesecriaiEcting a
preferred configieatism Sfetheripaaanetiemen eprmeattbudipnbeabaakérieiemecting toatflgasting the
speaker client basedthéleasin Eathe kilie pratecsad-cantiqur adisnoat thedspadietodient.

connected via the surface interconnections to more than one module; and each module
communicating with at least one other module in the plurality of modules.

[0111] In an embodiment, a system wherein surface interconnections are physical
interconnections between the modules.

[0112] In an embodiment, a system wherein interconnections are physical
interconnections of pogo pins between the modules.

[0113] In an embodiment, a system wherein one module of the plurality of modules is
the base module, wherein the base module further comprises: a total power determination
subsystem that determines total power available from a power supply; a remaining power
computation subsystem that computes a first remaining power available to other modules
by subtracting power required by the base module from the total power available; a
remaining power storage subsystem that stores the first remaining power available to
other modules; a module detecting subsystem that detects a module that is connected to
the base module; a power query subsystem that queries the module that is connected for
power requirements of the module; a power computation subsystem that computes a
second remaining power available to other modules by subtracting the power
requirements of the module from the first remaining power available to other modules; a
power transmission subsystem that powers the module that is connected if the second
remaining power available to other modules is greater than zero; and a remaining power
transmission subsystem that sends the second remaining power available to other modules
to the module that is connected for storage.

[0114] In an embodiment, a system wherein proper alignment of the modules is via
magnets.

[0115] In an embodiment, a system wherein a particular module detects orientation of
a connected module.

[0116] In an embodiment, a system wherein a particular module further comprises: a
module detecting subsystem that detects a module that is connected to the particular

module; a power query subsystem that queries the module that is connected for power
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CLAIMS What is claimed is: 1. A stackable communications system, comprising: a plurality of
modules; wherein each module comprises: a power controller; a power switch; surface
interconnections to connect to other modules; and components that perform a particular function or
group of functions; each module connecting to at least one other module via the surface
interconnections; at least one module of the plurality of modules connected via the surface
interconnections to more than one module; each module communicatively coupled with the other
modules in the plugalisnehmetiilesiodule; a power computation subsystem that computes a new

remaining power available to other modules by subtracting the power requirements of the
module from remaining power available to other modules stored on the particular module;
a power transmission subsystem that powers the module that is connected if the new
remaining power available to other modules is greater than zero; and a remaining power
transmission subsystem that sends the new remaining power available to other modules to
the module that is connected for storage.

[0117] In an embodiment, a stackable communications system, comprising: a
plurality of modules, wherein each module is able to perform a particular function or
group of functions of the system; wherein each module comprises: a power controller; a
power switch; induction interconnections to connect to other modules, wherein the
interconnections are via close proximity inductively coupled Ethernet connections; and
components to perform the particular function or group of functions; each module
connecting to at least one other module via the interconnections; and each module
communicating with at least one other module in the plurality of modules.

[0118] In an embodiment, a system wherein one module of the plurality of modules is
the base module, wherein the base module further comprises: a total power determination
subsystem that determines total power available from a power supply; a remaining power
computation subsystem that computes a first remaining power available to other modules
by subtracting power required by the base module from the total power available; a
remaining power storage subsystem that stores the first remaining power available to
other modules; a module detecting subsystem that detects a module that is connected to
the base module; a power query subsystem that queries the module that is connected for
power requirements of the module; a power computation subsystem that computes a
second remaining power available to other modules by subtracting the power
requirements of the module from the first remaining power available to other modules; a
power transmission subsystem that powers the module that is connected if the second
remaining power available to other modules is greater than zero; and a remaining power
transmission subsystem that sends the second remaining power available to other modules
to the modaule that is connected for storage.

[0119] In an embodiment, a system wherein proper alignment of the modules is via
magnets.

[0120] In an embodiment, a system wherein a particular module detects orientation of

a connected module.
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powering the plurality of modules in a sequential order; each module in the sequential order
determining, via a power controller of the module communicating with a power controller of a next
module in the sequential order, power requirements of the next module; and the power controller of the
module enabling power to the next module in the sequential order if sufficient power is available. 2.
The system of Claim 1 wherein surface interconnections are physical interconnections between the
modules. 3. The ‘?%/i’:fm of Claim 1 wherein interconnections are physical interconnections of pogo

pins between thd HAHules™ 4 $REGRENN LPE T Aetkiter st module frthsesempaiies-of modules
is the base modufedwlhdetirtitie tvbss o thaedfurtiver modoferibatis congetotdlpbwpardaitmination
subsystem that dgiaimingsoiRiphROWaILIHANIRTEABG BRURIIBWARN is conféRIRINYAGHOWer
computation subgygiRALIRLSADANIERA [ISmaAg e avalable Lo other madules by
subtracting power required by the base madule from the total power avaﬁarBFe; a remaining power

storage subsystéRTHAPERTEE R TFRle ARG MY BUtLY subaBira o aosrehTsRtifguents of the

module from remaining power available to other modules stored on the particular module;
a power transmission subsystem that powers the module that is connected if the new
remaining power available to other modules is greater than zero; and a remaining power
transmission subsystem that sends the new remaining power available to other modules to
the module that is connected for storage.

[0122] In an embodiment, an audio system, comprising: an audio server

that processes audio portions of media content; and at least one speaker

client; wherein the audio server detects a speaker client; wherein the audio

server determines a location of the speaker client; and wherein the audio

server configures the speaker client based at least in part on the determined

location of the speaker client.

[0123] In an embodiment, a system wherein the audio server is resident

in a speaker bar.

[0124] In an embodiment, a system further comprising: a display

subsystem that displays a graphical interface to a user; a user input

subsystem that receives user command input that indicates a preferred

configuration from the graphical interface for the speaker client selected by a

user; and wherein the audio server reconfigures the speaker client based

upon the user command input received.

[0125] In an embodiment, a system wherein the speaker client further

comprises an indicator that indicates a preferred configuration of the speaker

client.

[0126] In an embodiment, a system further comprising: a configuration

detection subsystem that detects the preferred configuration of the speaker

client; and wherein the audio server configures the speaker client based at

least in part on the preferred configuration of the speaker.

[0127] In an embodiment, a system wherein the audio server and the

speaker clients are connected via wireless connections. i
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a module detecting subsystem that detects a module that is connected to the base module; a
power query subsystem that queries the module that is connected for power requirements of the
module; a power computation subsystem that computes a second remaining power available to
other modules by subtracting the power requirements of the module from the first remaining power
available to other modules; a power transmission subsystem that powers the module that is
connected if the second remaining power available to other modules is greater than zero; and a
remaining power [@az&imisdiomsuligyibbeny thaysendehtha saooiydkemdapeakepower available to other

modules to the magule dhakis st thiof.aloReR: ©-idilgsysiRmbRkAJaim 1 wherein proper
alignment of the mo%ules IS vq;t&nag\r}/?ts 6. Th%a%rstqlrgmof Claim | wherein a particular module

. ._contiguration o n laced C . . . .
detects orientation of & connected moduie. 7. the system of Claim 4, wherein a particular module

further comprised®%2Hodul® treaindisab S SRAMHAeTE SRl IEBRE NS connected to the
particular modulehave az@awar ghysisabedndigstatpthat queries the module that is connected for power

requirements of tfig $ppdulg; an erAbBAWRAGARRWAtICR: D B)ESIeHbL M GQBIIpHeSsa New remaining
power available to, g&h@romg%%%%pycg%mﬁl%mgﬁggygtg}q{er requirements of the module from remaining

power available to other modules stored on the particular module; a power transmission
subsystem that pSWs thé’}ﬁﬂﬁﬁlg"ﬂﬁﬁ'ﬂg’éﬁﬁtgﬁg&??ﬁb%ee%dﬂgﬁ?ﬂﬁf g power available to other
modules is greatepnhenteddom firndable compmyaindtignsovAsBransmission subsystem that sends the new
remaining power [@ya¥pblenpaatfiabstiadule sntaddie syxehi|e dhatiinpo anesiedsépvestorage.

that processes audio portions of media content; at least one speaker client; a
display subsystem that displays a graphical interface to a user; and a user
input subsystem that receives user command input that indicates a
configuration from the graphical interface for the speaker client selected by a
user; wherein the audio server detects a speaker client; and wherein the
audio server configures the speaker client based upon the user command
input received.

[0133] In an embodiment, a system wherein the audio server is resident
in a speaker bar.

[0134] In an embodiment, a system wherein the speaker client further
comprises a mechanism that indicates a preferred configuration of the
speaker client.

[0135] In an embodiment, a system further comprising: a configuration
detection subsystem that detects the preferred configuration of the speaker
client; and wherein the audio server configures the speaker client based at
least in part on the preferred configuration of the speaker.

[0136] In an embodiment, a system wherein the audio server and the
speaker clients are connected via wireless connections.

[0137] In an embodiment, a system wherein newly placed speaker
clients transmit a signal to the audio server to initiate detection and
configuration of the newly placed speaker client.

[0138] In an embodiment, a system wherein all of the speaker clients
have a common physical configuration.

[0139] In an embodiment, a system wherein the audio server comprises a

module on a stackable communications system.
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8. A stackable communications system, comprising: a plurality of modules; wherein each module
comprises: a power controller; a power switch; induction interconnections to connect to other
modules, wherein the interconnections are Ethernet connections via a separable coupling transformer
generating a close proximity inductively coupled Ethernet connection where one half of the separable
coupling transformer is located in a module and the other half of the separable coupling transformer is
located in an adjacent module; and components to perform a particular function or group of functions;
each module cortftt@¥ing t&ranenrdine M ey s teetrie the Jpiia éeAétions; and each module
communicating withnattaltstateriotble comodubécatichespitemality of modules. 9. The system of Claim 8

wherein one mogeiganf thapidralinoahmaaduiasns de Lagieradides vhesaim e base module further
o g;izﬁz " QAL PANES SR BRHOR SRR oL AL JeIRININGS, 19ahRower available from a

" client; determining a location of the speaker client and configuring the
speaker client based at least in part on the determined location of the speaker
client.
[0142] In an embodiment, a method or computer-readable medium
wherein configuring the speaker client further comprises: displaying a
graphical interface to a user; receiving user command input that indicates a
preferred configuration from the graphical interface for the speaker client
selected by a user; and reconfiguring the speaker client based upon the user
command input received.
[0143] In an embodiment, a method or computer-readable medium
wherein configuring the speaker client further comprises: detecting a
preferred configuration of the speaker client transmitted by the speaker
client; and configuring the speaker client based at least in part on the

preferred configuration of the speaker client.
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a remaining power computation subsystem that computes a first remaining power available to other

modules by subtracting power required by the base module from the total power available; a
remaining power storage subsystem that stores the first remaining power available to other modules;
a module detecting subsystem that detects a module that is connected to the base module; a

power query subsystem that queries the modul €EX¥kNESconnected for power requirements of the
module; q‘%%\(vlgr %(?mq@tion subsystem that computes a second remaining power available to
other modules by subtracting the power requirements of the module from the first remaining power
available to other modules; a power transmission subsystem that powers the module that is

connected if heasasand EespRRINGRAYRsMEHAblmiRigiHer modules is greater than zero; and a
remaining power transmiifion subﬁs'gstem that sends the second remaining power available to other

modules to the mod A ASYiSIBARLESd for storage. 10. The system of Claim 8, wherein proper
alignment of the modhdednsada magistemprisedhe system of Claim 8, wherein a particular module
detects orientation of a cogggg%t;%m&g%g 12. The system of Claim 9, wherein a particular module
further comprises: a module detecting sulisystem that detects a module that is connected to the
particular module; a péwevefuarifcubsystem that queries the module that is connected for power

requirements of the modulg;face RIRRWEKCATMR WAMASHRSYBEG Thédalesoamputes a new remaining
power available to other modules by subtra(f‘ting the power req{ijirements oftlpe module from remaining

power available to other nTSERRRISLRTA) REAIONE B RATHEH. & fiBgHiee. or group of functions;

each module connecting to at least one other module via the surface interconnections;

at least one module of the plurality of modules connected via the surface
interconnections to more than one module;

each module communicatively coupled with the other modules in the plurality of
modules;

powering the plurality of modules in a sequential order;

each module in the sequential order determining, via a power controller of the module
communicating with a power controller of a next module in the sequential
order, power requirements of the next module; and

the power controller of the module enabling power to the next module in the

sequential order if sufficient power is available.

2. The system of Claim 1 wherein surface interconnections are physical interconnections

between the modules.

3. The system of Claim 1 wherein interconnections are physical interconnections of

pogo pins between the modules.

4. The system of Claim 1 wherein one module of the plurality of modules is the base
module, wherein the base module further comprises:

a total power determination subsystem that determines total power available from a

power supply;
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a power transmission subsystem that powers the module that is connected if the new remaining power
available to other modules is greater than zero; and a remaining power transmission subsystem
that sends the new remaining power available to other modules to the module that is connected for

storage. .. . ..
a remaining power computation subsystem that computes a first remaining power

available to other modules by subtracting power required by the base module from the total
power available;

a remaining power storage subsystem that stores the first remaining power available
to other modules;

a module detecting subsystem that detects a module that is connected to the base
module;

a power query subsystem that queries the module that is connected for power
requirements of the module;

a power computation subsystem that computes a second remaining power available to
other modules by subtracting the power requirements of the module from the first remaining
power available to other modules;

a power transmission subsystem that powers the module that is connected if the
second remaining power available to other modules is greater than zero; and

a remaining power transmission subsystem that sends the second remaining power

available to other modules to the module that is connected for storage.

5. The system of Claim 1 wherein proper alignment of the modules is via magnets.

6. The system of Claim 1 wherein a particular module detects orientation of a connected
module.

7. The system of Claim 4, wherein a particular module further comprises:

a module detecting subsystem that detects a module that is connected to the particular
module;

a power query subsystem that queries the module that is connected for power
requirements of the module;

a power computation subsystem that computes a new remaining power available to
other modules by subtracting the power requirements of the module from remaining power
available to other modules stored on the particular module;

a power transmission subsystem that powers the module that is connected if the new
remaining power available to other modules is greater than zero; and

‘a remaining power transmission subsystem that sends the new remaining power

available to other modules to the module that is connected for storage.
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8. A stackable communications system, comprising:

a plurality of modules;
wherein each module comprises:

a power controller;

a power switch;

induction interconnections to connect to other modules, wherein the
interconnections are Ethernet connections via a separable coupling transformer
generating a close proximity inductively coupled Ethernet connection where one half
of the separable coupling transformer is located in a module and the other half of the
separable coupling transformer is located in an adjacent module; and

components to perform a particular function or group of functions;
each module connecting to at least one other module via the interconnections; and
each module communicating with at least one other module in the plurality of

modules.

9. The system of Claim 8 wherein one module of the plurality of modules is the base
module, wherein the base module further comprises:

a total power determination subsystem that determines total power available from a
power supply;

a remaining power computation subsystem that computes a first remaining power
available to other modules by subtracting power required by the base module from the total
power available;

a remaining power storage subsystem that stores the first remaining power available
to other modules;

a module detecting subsystem that detects a module that is connected to the base
module;

a power query subsystem that queries the module that is connected for power
requirements of the module;

a power computation subsystem that computes a second remaining power available to
other modules by subtracting the power requirements of the module from the first remaining

power available to other modules;

a power transmission subsystem that powers the module that is connected if the

second remaining power available to other modules is greater than zero; and
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a remaining power transmission subsystem that sends the second remaining power

available to other modules to the module that is connected for storage.
10.  The system of Claim 8, wherein proper alignment of the modules is via magnets.

11.  The system of Claim 8, wherein a particular module detects orientation of a connected

module.

12.  The system of Claim 9, wherein a particular module further comprises:

a module detecting subsystem that detects a module that is connected to the particular
module;

a power query subsystem that queries the module that is connected for power
requirements of the module;

a power computation subsystem that computes a new remaining power available to
other modules by subtracting the power requirements of the module from remaining power
available to other modules stored on the particular module;

a power transmission subsystem that powers the module that is connected if the new
remaining power available to other modules is greater than zero; and

a remaining power transmission subsystem that sends the new remaining power

available to other modules to the module that is connected for storage.
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