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Descri ption’ METHOD AND APPARATUS FOR COVMUNI CATI NG

| NFORVATI ONvO 99/4888hni cal Fi el d The present inventi orPQTAISHTH39850
met hods and apparatus for conmmuni cating information, and nore
particularly, to nmethods and apparatus for adapting to changi ng
conmuni cati ons servi ces. 10 Backgr ouRRIES¥LIRERON nvent i on Per sonal
comuni cations is on the brink of an unprecedented expansion of its

capabilities. Wth the advent .of .advanced ersonal _co nications
services, such as CHTHAD, AN ARRARAFUS, FOR co”@ﬂ”iﬁ??ﬁn rgggoff%i ON

satellite services, this expansion of 15 capabilities benefits nobile

users. Not only doeg the_ expansion of capabilities benefit voice
connunicati§¥§¥E¥é@i+§1§4§0 benefits data conmuni cati ons, such as m ght
be used with The prddentc ayprsrer somnceldtes tremathodsdand appawatcaat 50%.

A major diff]cul it ot QN S L C. | |
variety of di elﬁ%r?ytéo cgﬁgﬁg{_ﬂggﬁ' gﬂéo%hrﬁnﬁég%i %Is‘éf?&f%%r‘%f'o?%f sﬁ{%{s(jli'\;&’edsbeaenrfi
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worl d-wide and within a | ocal area. For exanpl e, each comruni cati ons
service _has jts own technical eqgraphi ¢ and feature sets. Techni cal
paraneté?s [ ~nodul ati on and protocol used, armong
ot hers. CGeogPegisonada commuaicasiongi ¢satndthg bhinkpof i an unprecsdanted

such as footraiei JREREU@sShpaBeistiRe WAStRCENL NEav&hY | &€ ddvanced/ Oi Ce,

pagi ng, data, "or sone conbinati.on of these. As_ a consequence, a
gi ven conmuMSESaiGrts CORTHRE CREAPNE EERE1SES) oSUChSRT (Felikulak phone AR
to utilize illow rRaatbasrbiat (LEO)haweelhdoapsbidiceservhi®esexgarisiommt e, as
people yho rcea'aéb‘{riitifes”%%}x'e%i‘ignmﬂhiét LQE%W&E&?%%‘D& daYe 4
nove in-and out Of different coverage areas an I T conmuni C&t 1 oNs
needs widd capabdd ikdest Rerefitrypirer cCOBPURigatiPRsS q PWealt Al a 35
gi ven CoOMuUINehifids gdew eommuhlicgtddual, | yubRcasemi §BE peaisdaarith its
but1t-in capabl | bl cRiotredlI8had o2Hb b abia LY a 2L Bl ommun SEL 5SS
A major difficulty with the expansion of services is that a
20 wide variety of different voice and data communications _
protocols have been proposed. It can be expected that this’
variety will increase, both world-wide and within a local area.
For example, each communications service_has its own technical,
geographic and feature sets. Technical parameters include
25 frequency(ies), modulation and protocol used, among others.
Geographic parameters are dictated by the particular locale,
such as footprint. Feature sets describe whether the service is
voice, paging, data, or some combination of these.
As a consequence, a given communications device will become
300 less useful as its usexr attempts to utilize it in areas that
have incompatible services. For example, as people who rely on
mobile communications move through a day, they can move in and
out of different coverage areas and their communications needs
will change constantly. Further, even within a local area, a
-~ 35 given communications device will gradually become less useful as
its built-in capabilities are rendered out-of-date by newer
services.
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It is clearly undesirable for the individual to have to carry a
di f f er ent WdTH4MIB& at i on devi ce for each communication SRET/USKF/09983s 0,
few individuals really want to know the details and peculiarities of

each of the available_conmmunication 5 service. Nost individuals would nuch
rather have sedM d§scleari¥rypdesirablesiar pphe indiwiduadnttoafgve to
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pr OCESSI ng (DSP) integrated circuits and plicati ecific
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whi ch app™R8 gt SioPidieyRPP, Féa\%\lﬂﬁﬁyls 1&1%58‘1 © FRAAFRRS it Tun
servi aes, qgmarsmeddl a:alqte\meel eShisnddmits thel DSEord i melxat orelc rddase aloek
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Convent i onal  technol ogy approaches use a coO |nat|on
pr ocessi nPeAFREIRSSCFAPGRYocESE LKaTRLRI thPPeE%’ém into sawrst VERSTY
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wireless communications serv1ces, and the number is currently

increasing rapidly. There are also about twelve wired

25 communications services, of which approximately eight are widely
used today. The number of servicés, particularly wireless ones,
will continue to increase over. the next several decades because
technology is evolving rapidly.

Conventional technology approaéhes use a combination of

30 analog processing and ASICs to process these high frequency
signals. These approaches work well for single service portable
devices but do not perform well with multiple services,
especially in portable units. When applied to multiple services,
the conventional approach results in the use of multiple ASIC

35 chip sets and analog subsystems. It quite often results in the
use of multiple DSPs as well. The result of using conventional
technology approaches is a large, heavy, expensive portable unit
having short battery life and a range of supported services
which is stagnant. In fixed units the problems of battery life
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having short battery life and a range of supported services which is
stagnant. 'Iri fixed units the problems of battery life
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PCT/ US97/ 09983 are di m ni shed, but the problenms wth stagnant service
growt h are magni fi ed. Summary of the Invention 5 According to
one aspect, atriee dimiaished,i buanthppprablismfovwith spagnanti reeCTRIgHIKtON
bet ween a ug %%qgr%gpte system The system i ncl udes a conmuni cation
circuit, a Eor 'e circuit, and a control circuit. The

conmuni cat i on CIrCUIt conmuni cat es with the renote system through

transnittalgg&ﬁghggkgggggﬂg_ggggggngnergy The conflgurable circuit is
connected to the ommuni catl o ui Qrde 0 t he
communi cation ciPEEPT ﬁ%?n%o réké§£§3tépérh Lﬁﬁ? l% gﬁugbggkgtﬁg ?ﬁL
conflgurabI@nnwmﬂmﬂg|09mmunnnetl99nh@@ﬁ&BneatEseﬁeand aLEﬁN°§$1Q¥QR§mt(The

conmuni cat e gifdlelend E%dﬁﬁresw %w&uh&%cién eQPBUDt Ca4 | éﬁhﬁigﬂiﬁblér hrcuit,
conflgurable circuit |s con |% resE onse to0 a, co uratlon
signal . The 8ht GOREEALyGErcal - conpiiat E3PERR e hredi S Wommliiar

connect ed t avilde the mﬁueglsyelnlem through transagttad cbrélad:t:tdsmagnetlc
configurabl e cirt C t he
3°) Sngrgy’ T lcopFlourap1 @ 6l 18 Bodgcon

i nventi ‘a of  provi Comunt ca Seen a user
and a renpt cosypsIdgation piachdthda H?é‘le&’dég Fﬁ@‘“@?b‘é@t%fwh')h R di ng a

formunl cat : %fmmulnlc‘dartqwd ctchmm@u a Weglbtéhéyéﬁéﬁt@mﬁ!ﬂﬁ:ﬁdfﬁﬁfﬁmugh
ransmitta O. el.ec orran | qur
circuit in L%’cﬁ“rﬁﬂm %%i[eﬂ%gﬁgﬁ }-Lé ?’rﬁ%hg% ‘grﬁrgec‘f&%}]ﬁ qhsﬁ?tf
renot e systemezormummrl (LY coﬂwwte Vishcbhei gaeabﬂl@lmrcmsers further
connect a8l € d Guhfifi catidtF&i gﬁalor%re tc‘bn‘"f‘l@ﬁk‘&bﬁét givbhie the USRFidiSidina

user conmmuni cation sig . Al so e configurable circuit 1s
confi gur abl &% rFqsé%cﬁtﬁ‘Psé'—q & §°€’(§ﬁﬁ“§&t&ﬂnoﬁ1§?8 hal The control [GRFFRAL { he
met hod .i ncl ydesihides siepcaifiguracdareciignglt bad is comieguedbte whecuit to

the communi Call AN FdHE toirdBuil A Yrder to control the configurable
circuit. :
20 According to a second aspect, the invention is also a method

for providing communication between a user and a remote system.
The method includes the steps of a) providing a communication
circuit to communicate with the remote system through
transmittal of electromagnetic energy, and b) providing a
25 configurable circuit in order to communicate with the
communication circuit using a remote system communication
signal. The configurable circuit is further connectable to the
user in order to communicate with the user using a user
communication signal. Also, the configurable circuit is
30 configurable in response to a configuration signal.
Further the method includes the steps of: c) connecting the
configurable circuit to the communication circuit; d4d) providing
a control circuit to produce the configuration signal; and e)
connecting the control circuit to the configurable circuit in
35 order to control the configurable circuit.
According to a further aspect, the invention is an apparatus
for providing communication between a user and a remote system.
The apparatus includes communication means for communicating
with the remote system through transmittal of electromagnetic
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a control circuit to produce the configuration signal; and e)
connecting the control circuit to the configurable circuit in 35 order to

control tMWOem4sI8&urable circuit. Accordi ng to a fRCT/USs7/e898%Ct ,
the invention is an- apparatus for providing comunication between a
user and a renote system The apparatus includes comuni cation neans

for comuniesergng The apparatus rad|n cdnsihdas ganfignnatdes fimeitoMmeans

el ectromagpghhécted to the communication circuit for communicating Woth
97/ 48188 PCT/U897/09983 . ___energy.

The appar aff€ SPEBURHCRTHRR TFAHFudHHE & FRERESHENREe™ OIMRACAE IR (he
connunlcatsmgnalrcnhe ¢amfxguwabmaxnqupmmtmeanstiﬂaﬁnrnhﬂn<nnnna¢uahmauuo
usi ng a r egPLE, YRt 253 CQ {%4659{1? hwéuzisgm% ugdle LOHd Gnahle circuit

means i s further connectable or connunlcatlng wi th the user
using a usEPMMUNiERHARi EEFNVh- STRMAONTABITARYS FAEBIE A9 tSheans i s
confi gur ablcenEghi£aPDESENt Lespry | IrA i ihgred io eignal .amay at us

f her includ
Slgnal, ThEPBSREFSE EEFLRFE AIRE Vol ol (GFUBHIE napnd J5ar sty "
circuit meshe tenfigeratdomopignal ¢ Hthe comtyrdl geirditis dreans tismmemected

Bri ef P@SC'&bp&haneﬁfiQ@r&w difcuit means HlWRddr it arif@Bide di agram
of a preferred,enbod %ﬁ 15, of the invention. Det ai | ed Description
i

of the PreFOPFLGUERB ﬁ%ﬁ?u{ﬁ T#S. | nvention The approach to
t he probl ens described in the background of 20 the invention is to use

reconfi gur ghligel g' c£6830 L thdhYawi cal ar, deeply pipelined,
reconfi gurable gl a prOCessr n Systl ens. Thi s systemruns at_the data

rate of the S|gﬁ59u5§|ﬁgls a iﬁ?ﬁ%%%%% lagran oha REeiRXTY ewiodiment
si gnal :sat &f ther ¢hyentiofionsum ng | ess power, being able to process higher -
frequency 25 signals, and achieving higher performance. It can be
reconfigured in mlliseconds, therefore allowing it to support a

Detailed Dggg;;pglon of the Preferred Embodiment of the
Invention

The approach to the problems described in the background of

20 the invention is to use reconfigurable logic to create highly
scalar, deeply pipelined, reconfigurable digital processing
systems. This system runs at the data rate of the Signal being
processed, rather than a multiple of the signal rate, thereby

consuming less power, being able to process higher frequency

25 signals, and achieving higher performance. It can be _
reconfigured in nmilliseconds, therefore allowing it to support a
wide variety of services. When combined with inexpensive
microcontrollers and DSPs, such systems can eliminate the need
for multiple ASIC chip sets and analbg subsystems in order to

30 support multiple services. This results in devices that can
deliver system units which are small, lightweight, inexpensive,
have long battery life, support multiple services and can have
new capabilities added in the field. These new capabilities
extend to entirely new services.

s The situation for some wired services (for example,
broadband CDMA) is the same as for wireless services. However,
for other services the signal frequencies can be handled by
conventional technology. Nonetheless, with the approach covered
by this application, it is possible to support both multiple
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wi de variety of services. Wen combined with inexpensive
m crocontroll ers and DSPs, such systens can elimninate the need for
mul tipl e AN@IT4H1IES set s and anal 0g subsystens in order to 30 PSUPRHNTI09983
multiple services. This results in devices that can del i ver system
units which are small, |ightweight, inexpensive, have | ong battery
life, suppoviredland iwiredesisc eervidesaathayveuch lowerc apxginali eosaddddadn n
the field. h._q,? d}ﬁ)@rﬁﬁmﬂ ildcBfio1ogyextend to entirely new services. 35
n

The situatio sone W red services (for exanple br oadband CDVA) is
the sanme as forBRFFeFQEE"-‘%E%?PE%Ste%@FY and’ tlag 'é)?‘l’?é‘im%‘éﬁwl%%‘ée?ﬂ@ by
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WD 97/ 4818&enefit both approaches equally. ThereforeCcthgsgelegdye

wired and VdwlfiSyeS YtV itdRS ciirrén¥UGhvieitkreRipdirdalchC 98rsiBaRkhe W th
conventional technol ogy. Bot, cor&f&ntlonal t echnol ogy and the

t echnol ogy teghpal gy, &id WU ORE SAME -under | ying chip
fabrication 5 prFagasees, iand schemaeiendiagnamhef uaderéfercedrensodisent | bf

benel | {,bolthaRgRAARNG Catald e rHIRAAII 1S IREAEKRrea WALl 3040

the current 1nVentive approach Versus onvent ronal, tec 0gy W
continue o Rbyfscal Pr°°eﬁﬁe®r°é‘°ilqd§n£ & PEHREEE Fixgrdth BPaxSpr &f er red

enbodi ment mfl - cHipe riciAd iamd alihgde wtlig.e 'm:@n ibentiienredmidndicalt ian
e Y i o SRR 6 Had o SR S Ui S RO U 20030, @

rmltl-chlpcfm and sin Irnven i Cat o
circuit 30 frequanant@fa q;arcmtcﬁﬁ s(e@@mé@toe@ B¢ aw i Jfrontr-eadlency

(7 LUl S 0 e o ke gy S
bi - di rect i o=tC B’drtdlsri?c’tlmﬁ}atRchﬁ B‘éa&séﬂ‘% PREEFlgure

it in a maktlat dmcrbEbetSed t:csu:tm;pﬁargdz;g ithdrma@t eamae3? descoribed o
communi cat esyihd ntly ! SR E‘ani-)é?{rﬁama@qts ¥Rk d %uﬁnﬁ?ula‘a\'i:@%&tﬁf

provi ding 20 _cotmuni dations between t renote system and g .yser of the
i nventive COIMRER SHSTET (1atyishop) Ifr?rsd:t’ﬁ? oEpose pf provigding be a
human vdoo | commumigd wizdns petindid \the trendee systiem syl @user of the

inventive communication circuit 30. In some cases, the user can
be a human who is communicating audibly with the remote system.
In other cases, the user can be an electronic device that is
communicating electronically with the remote system.

25 The RF circuit 34 is adapted to receive a digital control
signal through the RF digital input port 38. In response to the
digital control signal, the RF circuit 34 can operate in a
receive mode or in a transmit mode. In the receive mode the RF
circuit 34 can respond to electromagnetic waves which cause a

30 response in the antenna 32, the response being converted to
electrical signals through transductive action of the antenna
32. The electrical signals are received through the antenna port
36 in the RF circuit 34. In the transmit mode the RF circuit 34
responds to the digital signals passed through the RF digital

35 input port 38. The RF circuit 34 then transduces the information
contained in the electrical signals and produces electromagnetic
energy that is passed to the antenna 32 through the antenna port
36.



In other cases, the user can be an electronic device that is

comuni cating electronically with the renbte system 25 The RF circuit
34 is adaWOAY/4B188r ecei ve a digital control si gnal t hr ouUBGTAURST/BFS3
digital input port 38. In response to the digital control signal, the
RF circuit 34 can operate in a receive node or.in a transmt node. In

the recei ve nodBet RAVRRtive EPWRUN{c3RipBNCRESBSRJ3P oRLPRCcIRGHIGPRIR C waves
whi ch CallJS@oz@ﬁf@Tfﬁm nﬁa:duiﬁ i) ajﬁaamrtgmaax_nitdw:ers_esnm?e:hlaem cietuakt ed
to electric sl gn I [r Auet | ve .act .01 . e t enna

32. The el &%} I"’ls,s(f]bg%a_lsss2t %rt’gbr%gcheia\?e%}'t%ﬁ?%eug la(%haé g‘r#’eentr?ral P u 36 in
the RF ci reenfigarabke (diarquidnsifl (cafodd QthexpRdie c ig Tegle fromeopends to
the di gj t ahosd WihveRAHRA YO0 HAdE-dRimH 1 Rle 30 (?®GAsIS. Thae RF

circuit 34 then transduces the jnformation confai ned i.n the el t%ﬁrérri cal
roller

signal s antPRFHRARI& AT agftit 2150 SRMAFYSLEA & FUSToFRS
ant enna 3256 himugyo tplaced endipatiirecticdfal port 58 of the configurable
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_ i nventl ve conmuni cation CIrcuit ,
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configurable ciycuit ca or_.e ..+.0e made frqm gne or nor e
convent i ona? ?i%’r'bé’p?%(gtrla?#%]blpeérgtam?t?avge (mﬁqn%ﬁ?gqer scegmré’&ggbﬁe
circuit 50bisditectensieckiate téBa nicrocontroller 56 in two places. A

g! g' feCE!Onal R todPighrhbeecentigytabbecan rebbivh! c8RFigusgpPssted to a
I-dlrecti opa

ort 60 qf the m cracontroller 56 thro a )
bi - di rect | Waf-? %‘Eto’)ﬁ %c?%?gt’i‘blol%ﬁ r%@t“‘r’fb‘?%}gqb e 3’%’&1%1"“31
confi gur ablines r€2ii and068 s T mamiEiguration ssignalis etismalheport 66 of the -

m crocont r?&ﬁfﬁg@%){g%o%ﬁt 50 Rl did eﬁf@i@ioﬂéé‘%tﬁ% a ﬁeénote E}%rt]:eem

configurable ci 0 can recel ve conf]l gurat]on signals from't
ni cr ocont r 6PPERIEERARIR EFCYHe T -3R9 2 tlefRt imFerface geniigpnablerhe
confi gur at eDAceignad s ThelSeattition eONEhe Utat Entalslled tcidtdir B0 into
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i nterface confi gu . ) ]
20 interface configurable circuit 72 is symbolized by the imaginary

partition 74. The bi-directional port 58 of the configurable
circuit 50 is always a part of the remote system configurable
circuit 70 and the bi-directional port 64 of the configurable
circuit 50 is élways a part of the local interface configurable

25 circuit 72, regardless of the way the configurable circuit 50 is
partitioned. If desired, it can be advantageous to view the two
partitions of the configurable circuit 50 to be separate from
one another with a connection between the remote system
configurable circuit 70 and the local interface configurable

30 circuit 72.

The configurable circuit 50 is also connected to a digital

signal processing (DSP) circuit 80 through a bi-directional line
82 which extends between a port 84 on the remote system
configurable circuit 70 and a port 86 on the DSP 80. Although

35 the DSP 80 is shown to be connected to the remote system
configurable circuit 70 portion of the configurable circuit S50,
it will be understood that the DSP circuit 80 could also be
connected to the local interface configurable circuit 72.



circuit 72. The partition of the configurable circuit 50 into t he
renote systémconfigurable circuit 70 and the local 20 interface
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The bi-directional port 58 of the configurable circuit 50 is always a
part of the renote system configurable circuit 70 and the
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configurable ci ggW Ini crocontroller 56, which may be a Hitachi H8-3002
microcontroller, is connected to a display 130, which may be a
touch-input display device. The microcontroller 56 and the
display 130 are connected through a bi-directional line 132
which extends between a port 134 on the microcontroller 56 and a
port 136 on the display 130. A keypad 140 is also connected to a
port 142 on the microcontroller 56 through a line 144.

Finally, a memory 160 is connected through a bi-directional
line 162 to the port 58 on the remote system configurable
30 circuit 70 and the port 60 on the microcontroller 56.

)
n

In use, the inventive communication circuit 30 is responsive
to signals that program the microcontroller 56. The programming
signals can be loaded into a program memory on the
microcontroller 56 from the memory 160 through the lines 162 and

35 62 into the port 60. The microcontroller 56 is also responsive
to commands and data entered through the keypad 140 and the line
144 into the port 142. The microcontroller 56 can also produce
display signals, in response to inputs and its programming, to
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e line romthe por Q Qr
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in predeterned wa s recei ved renote system:.

confi gur ablc@‘blh?eclﬁqnfmu mcétebylbﬁsgli‘%gs%cﬁ%lté’ Q’@Y&I"? to the:
speaker 11Chdd1tlc&amlsaa:mm§4 ‘o @ommunicatdbnshehrowndh grhieabilmretitricm t 50
can be 10 Rd 3ign predeterm ned ways to signals received

by the | oca nter ace con | urable circuit. 72, for example, by
The configuration of the configurable circuit 50 can easily

20 be changed over time, as conditions change. For example, the
inventive communication circuit 30 can pass from one geographic
region to another. This may require the use of an additional
communication service based on new modulation/demodulation
techniques, protocols and possibly new transmit and receive

25 frequencies. Upon receipt of appropriate reconfiguration
signals, the microcontroller 56 will reconfigure the
configurable circuit 50, load and/or activate programs in the
DSP 130 and microcontroller 56 and, if necessary, reconfigure
the RF circuit 34 through ways known to those skilled in the

30 art. The microcontroller 56 may get the configuration and
associated information (called TimeWare™) associated programs
from memory or from the local interface slot 100 or from a
remote system through the RF circuit 34.

While the foregoing is a detailed description of the

35 preferred embodiment of the invention, there are many
alternative embodiments of the invention that would occur to
those skilled in the art and which are within the scope of the
present invention. Included among those embodiments are those



causing the antenna 32 to transmt electromagnetic signals to the

renot e systen1 If desired the configurable circuit 50 can be configured
to communi cCWOPH#8188 t he DSP 80 for special purpose 15 di git al PGT/YsR109983
processing. Further, the configurable circuit 50 can be configured to
comruni cate with the SIM 90 .t rovi de addi ti onal securlty to
connunlcat|€h§C%ﬁF89ghntH€1Fﬁ8e Fabes PateRhRAPREEERIPRS (fiked 30.

The confi gueahtcaprehtiewiohf therpdtenti of uthiSCpresemasippl ittat dum ¢ hindgad

over time, as,c00dl hLORS CREPBe-aEQL B¥§EPEZ0el s and'ﬁ&@ggéiﬁ%ISUs and

communi cat i on C|rCU|%9§O pass ?ron1one
anot her. Thhaviag FG&HFFElFﬁeSEEEabfn%mb%E%|@?ibﬁé 089 QﬂﬁnﬁR{Q%ﬁnhﬂ$ Also

service bas@ﬂcmadeawmaﬁgl ﬂhbﬁé/dmﬁlﬂnéﬁtgrhre thEgd i Erosdd Glr0Rliteand

possi bly new transm receiLyv enci
appropri at eyf’gégﬁf Pa&df“ i BRP 1ca§+3:§%| Jf% %?55?}%0136 %ﬁ" E%”Vﬁ Hresent
reconfigurePCWeapplicaniogurabﬂercEXBUess5@a11oegrEmfﬂcateanH&nisq&&szSWB

in the co Y QU

the RF ci rcwt %ﬁQ:}?r@gaﬁhiﬁQ R éla(;i‘v\%ﬂtioﬁ?hose s%‘?i g int en?fgpq'ary‘r ttg *%e
nlcrocontrOPPEFrﬁﬁnﬁﬁybﬁth?h@°%BﬁY¥ﬁ%r%}?%mFand associ at ed i nformation
(cal l edidi meWare[err]) associated prograns - fromnenory or fromthe

| ocal interface slot 100 or froma renote systemthrough the RF circuit
34. While the foregoing is a detailed description of the 35
preferred enbodi nent of the invention, there are many alternative
enbodi nents of the invention that would occur to those skilled in the
art and which are within the .scope of the present invention. |ncluded
anong those enbodi nents are those WO 97/ 48188

PCT/ US97/ 09983 disclosed in United States patent applications filed
concurrently with the parent of this present application, under Express
Mai | certificates E@52820632US and E@52820615US, and havi ng respective
serial nunmbers 60/022,089 and 60/018,103. Al so 5 included anong those
enbodi nents are those disclosed in United - States patent applications
filed concurrently with this present PCT application, under Express
Mai |l certificates EH447699524US and EH447699541US. Accordingly, the
present invention is to be determned by the follow ng clains. 10
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Claims

1. An apparatus for providing communication between a user and
a remote system, comprising:

a communication circuit to communicate with the remote
system through transmittal of electromagnetic energy;

a configurable circuit connected to the communication
circuit in order to communicate with the communication circuit
using a remote system communication signal and the configurable
circuit further being connectable to the user in order to
communicate with the user using a user communication signal, the

configurable circuit being configurable in response to a

configuration signal; and
a control circuit to produce the configuration signal and

being connected to the configurable circuit in order to control
the configurable circuit. '

2. The apparatus of claim 1, wherein the configurable circuit
includes a remote system configurable circuit and a local
interface configurable circuit, the remote system configurable
circuit being connected to the communication circuit and the
local interface configurabié circuit.

3. The apparatus of claim 2, wherein the configurable circuit
includes a reconfigurable logic device, such as a field
programmable gate array.

4. The apparatus of claim 3, wherein the field programmable
gate array is partitioned into the remote system configurable
circuit and the local interface configurable circuit, the
partition being determined by the configuration signal.

S. The apparatus of claim 4, wherein the partition is a
function of time.

6. A method for providing communication between a user and a
remote system, comprising the steps of:

a) providing a communication circuit to communicate with the
remote system through transmittal of electromagnetic energy;

-~10-



WD 97/ 48188

) 897/09983
d ai ns ' 1. An appar g conmuni cati on between a user and
a renote sWREMBIonpr | nmuni cation circuit FETAGNMIMSate
with the renote systemthrough transmttal of electromagnetic energy;
a configurable circuit ,connected tqQ the communi cation circuit in_qgrder
to conmuni cate W|tErpﬁéd&GHhﬁnF@EFF@Hr@PﬁEUFﬂrcultuépnﬁrgeFeﬁBt5 oguptrAte

comuni cat i ek gidl commutieatciod | glrabi e ddingia (xemOtfeJrsyaemel ng
connectable e er i r |
&Pm cdPfin &ﬁé’f ad® th mqégfufésfe Vd & e| 2 Conr%éﬁ.s B gy

user conmunication s g nfigurabl e circujt
in responseC@%n%Ctabl%dFﬁl@ﬁ?d%?r%‘ﬁ %’Fg‘i’?éﬂ?era"rﬂi communicate Jrith) the r‘t-"tﬁ"t' to

produce ¢ hey§oRd i Wigdit Oforfingiidattish 15i gl Notn® et Eghatabldiecircuit

configurabl e CIFCUIt in or ! fo e

2. The appaPatid o™ 9‘%‘?‘?&' %%"Fgérgee C%?lfgl g‘g?a %%}I&t éTEE&PncI udes
a renote systenxﬁomtxgmm&bmq cheCapnfasurahﬂ@csnr291t|ﬁpeﬁhgcsom@nnngaﬁapne
circuit, thg; LEIPLE system confi gurabl e circuit being connected to the
conmuni cat i 6h &I T Ui t and the | ocal .interface confi ble circuit.

3. The appar at u§)oPTOVAGHS AFOREERLt IFd TEHIE §&r REPEUE rEﬁPtCQF tignrphden
a reconiugugﬂ@hsl}o@m@ device, such as a field programmabl e gate array.
4. The apparal us, ol pldldPihg WAR Shicldad & filcﬁler 2 gma%af; rAghg array
is partitioned i o 6 Syst en1con circuit a

| ocal |nter¢a§9u€©n1$99¥69¥et%|¢Q¥ﬁ¥°1t c°n§ﬂ %kﬁ?&}%etern1ned by
the configuration signal. 5. The apparat us of cIa|n14 wherein the
partition ig a

The method of claim 6, wherein the configurable circuit
15 includes a reconfigurable logic device, such as a field
programmable gate array.

8. The method of claim 6, further incldding the step of:
f) partitioning the field programmable gate array into a
20 remote system configurable circuit and a local interface
configurable circuit, the partition being determined by the
configuration signal. - '

9. The method of claim 8, wherein step ‘£) is a function of
25 time. '

10. An apparatus for providing communication between a user and
a remote system, comprising:
communication means for communicating with the remote system
30 through transmittal of electromagnetic energy;
configurable circuit means connected to the communication
circuit for communicating with the communication circuit using a
remote system communication signal and the configurable circuit
means further being connectable to the user for communicating
35 with the user using a user communication signal, the | -
configurable circuit means being configurable in response to a
configuration signal; and
control circuit means for producing the configuration
signal, the control circuit means being connected to the

-11-



function of time. 35 “mumm] provi di ng comuni cation betvween a
user and a r enot e S}J ‘m the steps of: a)

provi di ngwa emssmesni cati on ci rcuitt o Eonhunicate with the PCI/USETENES
systemthrough transmttal of el ectromagnetic energy;
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PCT/ US97/ 088fBigurable cirgpigy Wiaaisné-naoé‘dﬁ-ﬂ‘ Gor SONETSLr ther confdguERPL®
comuni cat& reuil tdadndze comunication circuit using a renpte system
comunicatl1 on signal and the configurable circuit further being
connectable to the user in order to communicate with the user 5 using a
user conmui caThenapparatustdf cbaimgle abvbereinuthe configgrabhe | ginraite
i n resgon;rﬁegrg 5 r&ﬂ{)j e taﬁrr'em&:‘?::l Wltem configurhA@IREGIcAE Héeans and a

confi gdra communi.catigon . circuit;

rOV|d|ng
a control loeakiinteriacs) fenfimuiraiie Gieauisn Meansyi fhe remeke sf
connect i Ngcdriei W dircudit He!izigﬁe:dima‘dt:gada'lml ¢he conmudidatiionor der to
control the, con urabhl e _circyi f .3l s, wherein
the confi gehEEte: g'i‘?%ﬁﬁt % IIL’liC Fe lnter%fca&n %ﬂ%&%ﬂgﬁ cglg:lg\ﬁl?é, such as
afield programmuabl e gate array. 8. The nethod of claimé,
furthey, i n‘.Fi’ udirl@ B ﬁai&@ﬁsoﬁf claim 11f)whatbihi EAENEohBeghtable circuit
programmabl e gate arr into axéo re ystem onfigurable mrcg.t ﬁnd a
| ocal i nt SpeaR$ incl Nelin:i1 1@"}{33? V9 %n sd’e‘i*h& B1& &tftted by
t he C opfogtartalle Syagrenlarray . ) The rret hod of claim@8, wherein step
f) is a function of 25 tine.

13. The apparatus of claim 12, wherein the field programmable
15 gate array is partitioned into the remote system configurable

circuit means and the local interface configurable circuit

means, the partition being determined by the configuration

signal.

20 14. The apparatus of claim 13, wherein the partition is a
function of time. '

-12-
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with the r @PH48I§&t em 30 through transnittal of el ectromagREet ESIFABBYy .
configurable circuit neans connected to the comunication circuit for
comuni cating with the conmunication circuit using a remote system
communi cation signal and the configurable circuit means further being
connectable to the user for comunicating 35 wth the user using a user
conmuni cation signal, the configurabl eldi rcuit neans being configurabl e

in response to a configuration signal; : control circuit

nmeans for producing the configuration i gRal}, the control circuit neans
bei ng connected to the = Q - 11- WO
97/ 48188 <PCT/ 8597TD9R3 configurable circuit
means in order to control the cdifigurable Ocilrcuit neans. 11. The

circuit 5 neans includes a
S | ocal interface

—corgti gurabl e circuit being
circuiT ne d = |local interface

e apparatus of claiml wherei st he
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ray. 13. The appar @ of o aim 12,
gate array is partitione renot e
ans and the local interffac ir abl e

apparatus of claim 10, wherei mithe configu
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configurable circuit nee f

connected to the c

configurable circult.
configurable circuit
as a field pr ogr ama
wherein the field grogr
system confi gur abl e

circuit means, the y t¥e ¢ i pn
si gnal .
*
= S
2\ 11 &
| a—1 & 3 =" |
o ' - ’
%2
O .
\. 2 = 3 = O
8 & I =
=] )
5 [T /L
=+ : o
> | == \o =
z ANO
@) :
A Em—
B Eé g '//33 2

0

\

DSP
84— _

86
82

\
RF
/ |
34

SUBSTITUTE SHEET (RULE 26)



20 14. The apparatus of claim 13, wherein the partitionis a
of time. -~ '

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
Intemational Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(S1) Internations] Patent Classification 6 : (21) International Publication Number: WO 97/48188
Al

HO4B 1/38, 1/40 (43) International Publication Date: 18 December 1997 (18.12.97)
(21) International Application Number: PCT/US97/09983 | (81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
: BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,
(22) International Filing Date: 10 June 1997 (10.06.97) HU, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS,
LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, PL,
PT, RO, RU, SD, SE, SG, SI, SK, T), T™, TR, TT, UA,
(30) Priority Data: UG, UZ, VN, ARIPO patent (GH, KE, LS, MW, SD, SZ,
08/662,641 10 June 1996 (10.06.96) Us UG), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ,

(71)(72) Applicant and Inventor: CUMMINGS, Mark, R.
[US/US]; 348 Camino Al Lago, Menlo Park, CA 94027
(US).

(74) Agent: STORWICK, Robert, M.; P.O. Box 386, Mercer Island,
WA 98040-0386 (US).

TM), European patent (AT, BE, CH, DE, DK, ES, FI, FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF,
BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, TG).

Pubiished
With international search repors. )
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(54) Title: METHOD AND APPARATUS FOR COMMUNICATING INFORMATION

30
80
v o 120
DSP
160 oo SPKR | MIC
#-———3  |MEMORY| kevran)| pisp Ay
] N136 134
36 162— ::; 132—— 100
S~ 102
5'4 L2 56
66
P v .
RF / g },IC PCMCIA
S8 62 60 106
3 70 ]\ 72
g gl
9
50 .
SIM [—9%0

(57) Abstract

A method and apparatus for communicating information between a remote location and a user. Information from the remote location
or the user is received by the inventive apparatus and processed by configurable circuitry (50) to a form that can be received and used by
the intended recipient. The configurable circuitry can be changed manually by a human user (140) or remotely through .the receipt of the
appropriate signals. Accordingly, the apparatus can be reconfigurable to be able to receive information that is transmitted in different forms

from those forms that are receivable before reconfiguration.




