. invention relates to the field of elect

e 1N cen

- e3e| y@BNTOY 4~ r,~f'1 L ~r :: . i L ELECTRONIC PAG NG Devi c& 2 . "
| NCLUDI NG A COVPUTER CONNECTI ON PORT Fllmmmlwmmmu NVENTI ON The present

, and nore particularly
to an el ect h@dsz1@agi ng device that includeseeport for connectiuspsisasa
conmput er. BACKGROUND OF THE | NVENTI ON El ectronic pagers are snall,
Il i ghtwei ght, wireless_conmmunication devices for receiving nessages.
£l ectronic pagers t PRECANGNInAAMING PEITGEENGIIEAEY SRBOVELERR |
processor, a user-interface, a noncuh\{Ed-EgRMsYTand an operating nenory.
Two-way pagers, i.e.) pagers that can both receive and transmt data, also
i nclude a RF thgrgﬁfémbtgtﬁé&&\% r@c&&ssor, which is often a mcrocontroller
or adigital s r ' executes program code stored in the
non-vol atil e nmenor .hfar ' [ ' .recei ver and
to respond to inpuﬁefg%sgﬁﬁgﬁén\?ﬁog‘ %E%E%Eﬁﬁcﬁkgafggg%%#ﬁ% }E%auﬁgl %’It‘aérface
typi cal 'y consmstepaftiailstiplid anl deetpavie pagirgpayice ohati inplualpes nepeit Yed
nessages (e.g., li gw d tc_r%stal )u |lightemtting diode, etc.) and one or nore
buttons to recEVE USRI HPPUHe buttons may be used, for exanple, to
scroll the display to view a sequence of nessages, to clear nessages, to

configure the PAGKRGROUNDI OFtTIIECRSEENTI@ON Wo way pager, to send a
response to a nessage. Wien first introduced, electronic pagers were used

nost |y by busi nessezleciraRiceRagass 8rc sach ighhvewhe wilteless i @rymyaic@soand
servi ce personpgl: i : i | i LS i .
p a8l lges%ra(‘r@cé,b@gg ﬁ\b%ﬁﬁ%hﬁfé&%ﬂh}c?%ﬁggp 1@9@5 ARTOH Q}rts&ho

br oadcasti ng services have cone nore a e. a result,
el ectroni c pagkeguendy (RHoreesiveylayptueesaprus edef-orterface aprersunkiltilpur poses,

i ncl udi ng mai nt ai_ni r;gmc%iont act vt\a th famly Tand friends and recei g}ieag%

i nformation fr oM 5er Oivaf” SBFIAEE P8R dersY =6y B '& REA aFe

avai | abl e t hat bgrieegivealrdytrahemsinddtashi@e kneludk esREaradnateet MpBi ¢ pager .
Such services can also transmt a notification that a requested transaction
has taken pl acBIQE8SPr, Wadgh 1ss@fbk aiRisroGant;d e 19e @ Bigiah SiSPRERTYFEESTY by

page). As anot pe.a%ezl ’%998&‘ Fed § onvofatlle thenfory '
99/ 31907 PCT/ Ud'S%;S/)Zg~ s progran gaye ptofed in the qon volatlle hemory ﬁoepg%cre%l
W de Web whi chirfbemationadoased viheharBEsagaivevhad dogesporad k@ etbutrfmosceai ver .

This way, an el ectr.onjc page be ] ssued. e- nai|l.. signifigcant
it on'of Wy Rons ReLRIEREc < TRRSST M aee P B trit bf Setnatbannor
be easily commuw-gaied dishlbhieo Bagaiy HeRived KesRELe(e.g FOGURKEYBIaE, lightppose
that a pager user maintained a database of stock pricing information on a
personal conpuBitting, iodegptc))EMd PRVOE GRGFSLFW@ns IRoIsceivRESER IR, NBR nt osh

conpatible co e I Pf)@yl 0
transfer st ocﬂpgt&l&g? F{Sa |?1% gién%tf?g%;a}rgg%f \%%(Szl&gs t?ﬁgls I ectt((r}ig%i%\f:ugg 1é(fem’ﬁeoOft he

dat a base on t hespeyesoivatlezrompssages btdrotiguratieapageat zndnn ithye cSiNNERW GF
THE T NVENTI ON way pager, to send a response to a message.

When first introduced, electronic pagers were used mostly by
businesses, for example, to communicate with field sales and service
personnel. Since that time, electronic pagers and associated broadcasting
services have become much more affordable. As a result, electronic pagers
are increasingly being used for more personal purposes, including
maintaining contact with family and friends and receiving information
from personal service providers. For example, services are available that
periodically transmit stock quotes to an electronic pager. Such services can

also transmit a notification that a requested transaction has taken place (e.g.,

sell stock when it reaches 85 and then notify by page). As another example,
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An el ectronic paging device is disclosed that includes a port having a.
plurality of conductors to connect to a conputer system Interface logic in
. the el ect roajoc%,g%bi,ng devi ce asserts and receives signals onpthesidisasl ity
of conductors t6 transfer data to and fromthe conputer system BRIEF
DESCRI PTI ON OF THE DRAW NGS The present invention ~s illustrated by way of
exanple and not limtation in the figures of th conpanyi ng draw ngs m
which like ref BeeTie8s MMYDE R @a8lpeitp arsi @%h?ﬁaﬁ Al hWhishgthea'1 is a
di agram of an @x_lo%ﬁtcﬁ‘]ﬂ_g't}cfe Px?egbc{%sqeﬂ'a(&%nﬁ!aﬁﬂéﬁ t12arff5§e1 erf | PAYs dhR395@M of host
conmput er operation. Figure 1’5 a flow diagram of el ectronic ‘paging device
operation. Fi geleerdnicpagefrhawbdiissgedryof-maifi | e upl oad operation. Figure 5

is a flow diagramof a bytto rograming operation. Figure 6.illustrates
the use of an el ect ﬁigﬁﬂﬁéap#}g‘“&g{ﬂ%ﬂ ggné’pwordéjlné?@g%dléntﬁaﬁrljﬂfré‘ag'on'
i[Tustrates usgn@f re2elVel, coMRtld e palon@Rnacais to WéeRTusafd @Mmputer.
el ectronic paging device to recharge the battery or batteries of the

el ectroni ¢ pagFergedenpieesuppose thatyppagen sy mptrnsday dBabasemiGleodk 8

depicts an ele ni I A j [, sl udi eGHk [
adapted to for ﬂlgl%sl‘éf@gﬁ%{g%ﬁ gﬁd B%TC‘%EISE%&%EE%I %‘ﬂ% fenmﬁvgp%ggm%d%le,
enbodi ment s of Apipée Maesetoshj Maenttogncorapatibleutdroptifeut et¢l)/ O rposttcase] the
supporting interface ic is.included in an el.ectronic pagi ng device. The
1 port " net uitiss Wouish e Srable o iteeeB hatutR rernr Rt RucRea 1o
a host conput eglect:688icCpageri:BanbQRta BOHEA Che Persbrid ¥bmPuEQANRRLEH nithlde
conput er detects connection of the electroniC paging device to the conputer

and i ssues sigfafeseréry-the |/ O port to request the electronic paging device
to transfer data to the conputer. The el ectronic pagi ng device responds by

transferring d st ored rein . onputer via the 1/O port. The data
transferred to%ﬁé@hﬁ@épﬁgg ]f\ﬁ\zf%}rgéwfoni C paging device can then be
used to update a dahabAase sfikHPahMedetle th181seRIFRYUREL inkRideBiaSpd@Yhaving a

dat abase of information on the Conmputer can be autonmatically ‘updated .‘by t he
act of connect Phyaliheobrendydnisctop@ginaet ey Fempulter Byistesrnitterfece dmidiment s,
addi tional fungt] | ity 1s.achjev V] t / t ectd on
of the elect roﬂ%ecaggté?%é %@?égeﬁg%%g%éso%%#%e%ﬁ %E“AES iggqglgcﬁlgga?g c)off an
el ectroni c pagtogduleyice gensrerdag tocarahéroemiblod complitafsysteen.pr esent

i nvention. The el ectroni i Lce includes a processor 20, a
non-vol atile mmry%gEmelg%O%e}%&yb%@‘&quzé interface 26, a RF
receiver 21 and Uni Tﬁéjﬁkséﬁrihaént%ms_(m@ratéa?Eyf»a&\eoﬂ OintpB&ndTRG!

el ectroni c pagi ng device may also optionally intlude a RF EtDrea_nsm tter 22.
The processor R6itagtircn theyfigeres ofi thecpronessymg diariogont rohichrlikedi gi t al
signal processor, or other data Qcessing deyvi.ce ecut es program code
stored in the ﬁeofﬁgei}}fle%tlWléa%e?’}o”%arfgaf‘gnc0?1?%/6? V\3}(}11??%'0us pager functions,

i ncl udi ng processi ng;d }eqM.N042Bth R 4Rl d1g-tAtia Ao &shanding to
user-input. In many 1cgasggnalsnput gdata W Iélw%i rslt P%g tYansferred to the

operating menory 25f(greNBTI3GCASEraR Bf HOIE U6 inpltdEPrytiém at | east one
enbodi ment) where it 1s further operated upon by the processor 20. The
operating nenory 25Figpured sa fiewusiegrao ofieleat tiontie pagidg ates iqerapeesisomg
results and data structures such as call stacks, tables, linked lists, and
so forth. Figure 4 is a flow diagram of a file upload operation.

Figure 5 is a flow diagram of a button programming operation.

Figure 6 illustrates the use of an electronic paging device as a wireless
modem.

Figure 7 illustrates use of a USB connection between a host computer
and an electronic paging device to recharge the battery or batteries of the

electronic paging device.
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72N el
3 C~,; ~~~~"0099/3190" ' PCTNS98/26-131 I n one enbodi nent, the user
interface 26 Includes a | o~~~-power display 27 (e.g., a liquid crystal
. display), a.pgbhhigation unit 31 (e.g., a beeper, vibrator, etca/yssanecssone
or nore user-input buttons 29. The user-input buttons 29 may be used for
various functions including scrolling through a |ist of nmessages,
configuring pager operatipon i Sr, di_sablin tional pager
features) and, in trl%éo’ru crgsBEd%él%g’%pﬂaalggt??ﬁé&gﬁoﬁé?(é g%@ah lr}%rpglﬁgurﬁq ey,
initiating a psedeig thpedapesisagdriroa biSBeaninedcmra central i zed transcei ver

1~. In sone cases, the user-i ons 29 may even constitute a small
keyboard to al | ow tsﬁge{&@.iqg).%gpﬁ%ssages to be sent to the centralized
transceiver 14. As ghownd eFrhgblaﬁnémsTofeeehseg}wa{tlmeélnﬂmrhﬁp?dg{ﬁgo&gput
transmts RF signals which are received and denodul ated by the RF receiver
of the el ectrofi/©)ppaeyit agddeppssting migrigentagit & mgludeduin ataelactsomiegragiihe
processor 20 s | es .t.he, jnput, data, stream und rogramcontro| to
deternmine if t g{) tFat ;}éet Vecgr?nof w&chﬁjeeg an%osrgle?é{ezgeféarg?"eagessgt& alﬁoql}?éloél%rbf’f:oni c
pagi ng devi ce 2nnédied 6 a2t @85PUIE0 UGtieGh She hBBSSREPuleh @t al GervagWlr essed

to the electronic paging device 12, the processor 20 wites the nessage to
the display 27 angeded it dhe sormmiteint ieris LONBRCtRT of Y elgcthoniciRreing user .
As di scussed b ; i he
non-vol at e meery BnE P e s O Bl O B R st " e
USB i nterface kebgtond3pagingodptietita gansfpodat3® the ¢dmepwieecThe mietmagt ng
device 12 that ~s.adg$t ed for connegcti an to g USB cabl.e 17. Ahhost conput er
16 that is con®éEtE Tt AE® SCAbITANT S TAR, UF HettO FT'EdP 4"t SAMRGES and
data to the el eed fni 0 PREi.NThdaricradZedss a6 ¢hé got@uterfiiedef did@ebmE ot ocol .
Herein) "USB" refers to a bus having electrical, nechanical and

comuni cat i ons PEBHIGMELEICE san dhembe obed HQ upgate paBiabapemagBiggeen theat i on,

i ncl udi ng the ".Unj a i i fel: Lant i S] , i shed
January 15, 1058 B e Er Bt A B g T A K e R

Cor por ati on, | BMd&GaGoaipanpdatedtis} tfGoag @f abnoectiny dreosedttorio ppgingt device.NEC

and Northern Tel ecom As di scussed bel,qw, a,nunber qf useful functions are
achi eved by vi ?f\ng'fE(SPattlYI%_eU%digﬁHésctafig\#l%&l&E‘gﬁn?% "Hd§t"’d(‘,‘8r‘f_ﬁ§tbé’rvT6ueand
the el ectroni c dpagk NPOUSH €Bnhdctidrosf ea@dttoni€ SeaedraIHeC@rRPule. t he
el ectroni c pagi ng t '~ t ~~"0 99.3190? PCT/ US98/ 26a3i device 12 by the

host conputer 16 na)}:i&n];:isddéia(g@ﬁw&?fc?é‘ lectipnic adsie B Y IFOATIORLNBAGI A devi ce
12, commands t Q {iN6;RAGING HEVEEntantBhd AN HE el REHAIDS Nge o

! e .
transmtter 22, commands to associ ate new response ness géls ‘It'h USer - i nput
buttons 29 and isdubtles thprothese 20ak inonsvdlatet memrars, dn Spessad; beimovyi 25,

greater detail. Herein, .tr f i ng.data be en a host np .and, an

el ectronic pagianbs‘ﬂéweiféacreg%;agﬁ 6e‘%r“é§ﬁsﬁe?r?C§ %‘Egﬁ%_ﬁﬂﬁl%s@ﬁénwfa&?her
data between t hgofaost mwkﬁbnﬁnpasgéhg delReth e iatondRidiaIJamtit@e £ RF
significant advantage of using a U 0 connect the electionic paging

device 12 to tHearseRittesdputer 16 is that the L,rSBis a non proprietary,

standard serial bus Y | sndefi: ' ect ]
characteristics and Tglaev\g{&? %éfr i‘r?égjﬂég}gm%‘u%?ieggtg %ﬁcgg%fdgg %sg(lrﬂ &H{fhgﬁté?l}er’
because t he USHiigitaksigpal pedeisprar mtindredata fproegseingodenicd, exearnes progratrer
equi pnent manufacturers, de ho and offi ggéggﬁngﬁtg rs.often include a

. rn .
USB root hub (tRECHPTE in B¥nRRRVPHHISMeMADS VEROY B¥EST Despite
these advant aggancHOMEMREIUGRAE pI8&REING ihBEmIRE hnlMAltgd€ data and

responding to user-input. In many cases input data will first be transferred
to the operating memory 25 (a random access semiconductor memory in at
least one embodiment) where it is further operated upon by the processor
20. The operating memory 25 may also be used to hold intermediate
processing results and data structures such as call stacks, tables, linked lists,

and so forth.
3.



220 el
foll owi ng description refers primarily to the USB, other communication
nmedi a and protocols (e.g., parallel port, RS232, RS48~, ethernet, etc.) nmay
be used' m al\{c@?@ﬁg@z enbodi ments of the present invention. Fi gureudsieida
fl ow di agram of host conputer operation according to one enbodi nent. At
step 41, the host conmputer polls the USB via the root hub to determne if a
devi ce has been attached to the U%B., Devi ces on the USB arelco_nnectred to
the host conputer m AeeFBROF! Kia V\fetanEf’r“"icgasa_t T HE BOSB M BET'ng
present in eachiddigy 20¢XeeRILPAE T MY diBBlahPtat ki fid@onWH,E BT (@?.,@%@béﬁ,_
entirely of functionhal devices). A USB hub’ is a USB conponent That provides
addi ti onal USB vabrasemh ®eht apdong oramdre Heerrigput thutstans helkopsei-myputSB hub
provi ded by th 0, tier. Thys, ., : Ut ] e USB
via the root hgjﬁ?t%?‘ %eﬁp{g‘ﬁyibnegjus(%el;bzt‘ia%%s&%gggggg?cgg t r%ﬁ%ﬁ%@t ﬁ}r%’gf’}l‘ﬁB
t opol ogy to detigt of nessdgedevordgrurhgy papaesparenby (at aohkling or disablinge host
conputer is bein ower ed at devices are attached), At decision step
43, if a devi cé’Pg‘é’g‘angf‘g?feéEﬁH%aa&?gd{‘ ﬂ’t‘%&ﬁ"?ep‘?flqpﬁ@erctg‘ﬁ% inrdadesg Rt ep 41.
I'f a device hasrhaefiiat taghachos gré@etkhﬁmwﬁreséacge%% sent tofa Yedtralideatf I ! 1
,. .1 7099/3190" _ PCf /US 98/? 6.131 is first determ ned to be attached,
t hen confi gur attfasceeor fmtlh samiescaseadhe sai-inrutdutiernse?d dwy eeenvi a a
default USB pip : 4 i U i S sQciation
bet ween a devi ccgngtﬁl%%%?%tmaglnéézooo?‘? C&,Z?g@%@*ﬁ@ rgégf%éel%%rsétsga(s:%e %833 Sroeih
devi ce endpoi nttoithe aeparatizeh tahseeitiBl4devi ce that term nates a
communi cati on channel to the hgst conputer. ;,n q&nge el ectroni c pager_of
Figure 1, for exanpl® S}TCHéI_‘L‘BéT‘ﬁ;WE‘-’e}'ft g&epgtige S/’_rﬁée‘ﬁ%_éﬁd%H“fsoRge a
devi ce endpoi ”ts;lgﬂ%\@Wni@'l?\é'r&?eéNe%CMdERxotdhl@atE@EE)J fhe RAYLERG L & flave at
| east one endpoint referred to as "endpoint 0" to“allow the USB host to
identify and coddtrume prpagUSE idel? ¢e gefftratpapenpet datestreahe Rbstprocaspot er
sof tware and engpqi nt f a device is called the "default, pi, c"..Returning
to Fgure 2. actaranpisy Rt Aol Suisdar Eroft mldiert CBthhihle Bemit okt co
via the defaul tdduSBtrpapeinicidedirhés3hgecaddresaidt @ciheddieerinie padfig; device 12.

configuration information gobtained by the host caonputer in step 45 incl udes
i dent i fication If HOPTREEFH 20rRRtedan THessaseinalys pAdresead tQ Bipeleeronis
determ ne the - - Lhe att eNi thi i~pation)
devi ce- speci fi %gﬁ?gggﬁya%ﬁggﬁgg"?ﬁm%%g%g?%ei %gﬁﬁe%n%}r%p% aaErLdg
host conput er antivetesahe edtifmafion tumer 3§ i rofigrEhenwigen. tAredmtusseddekldey tioe.
Thus, at step 49# t he égnfi\gugsati on j,nformatian '}‘s exam’lngg t o det e.;_,rtr}?ne
whet her the at tCREECHeViTBRY PECHOH H T8 gadrRd del B TeTHgY, “1 ifan
execution branches rbealhandl e the alternate type of device. If the
configuration information indicates that the attached device is an
el ectroni c pagi ng deds@sdingnonorg pevpedaperindhe USE interfase 9@inds i eourlnd
el ectroni c pagi I3 4 i : nerat, 1
conput er at stetggsgse{ﬁ%tc" %It gbé és"%&??‘h‘ér% (f:]rli afﬁﬂtggrlf_ at!égggoft%atérl%@ﬁgrsé@ggﬁtééd
by the host conpwt BEBtabietjliesdt hdasheomipader binttat pagomupctsl ta the OSBreahkenit
data via the USB. step ~S,.the requested data is, received by the host
Comput er and, _ah2KtBER SR RicH R A B AOCE S Gt ol T I s RELLE €87 EFor
the received datBadboed @@t @baHedefihed SR dRI eiHerblte "USBMrefdad aPases Hael®f S
to any association of data and is not limted to data maintai ned by a
dat abase appl i celestoisalmagihamical gndpreruai@tions AhasFRrdis ascoshNBIteck r oni ¢
bagi ng devi ce 1hahidiRs B3l ISR Wbl AN URRRA SIS o
conputer) consider the exanple -

Specification”, Revision 1.0, published January 15, 1996 by Compagq

Computer Corporation, Digital Equipment Corporation, IBM PC Company,
Intel Corporation, Microsoft Corporation, NEC and Northern Telecom. As
discussed below, a number of useful functions are achieved by virtue of the
USB connection between the host computer 16 and the electronic paging

device 12. For example, commands communicated to the electronic paging
4.
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rrsr ~r ~~'~Z WD 99/3190" _ PCT/LJS98/26.i 31 of an el ectronic pagi ng device
that has received stock pricing information froma service provider. By
connecting Rxlr@()g@jﬁ@troni Cc paging device to a host conputer (ecgysssb@spager
user's hone or office conmputer) via the USB bus, the host conputer is able
to automatically detect the attachnment event, identify the attached device
as an el ectronic pagin evi ce and | oad the stock prici,ng information. In
this way, a dag%‘ﬂg%gb(?g' &‘ﬁfk‘t?tsﬁﬁ?l?‘BHy%nlan «vhl8§ItSUd80 8?d%g?1 UPCEaRat el y
and efficientl jonpdat peeinkidvi® B, dbaghan®s apalapdong dfevade B BCHhARNG
pagi ng devi ce according to one enbodi nent that corresponds to the host
conput er oper ab{esTRE6es ViR dlug BF Arangmiies 326 50Mmpands| lOcaseofiREe PAY I§EPARSE ce
receives a req ) i add i.Af t+ t t
Cohiche i n Figursrege AR R R Ry B BLI DM Aol AENBRS
pagi ng devi ce treaismidsad thetve dnbragueadétail. dddrairt, drarkfertySp dwstbewnveert he USB.
At step 69, thg el ectronic gag{jglg devi ce r.ec%i ves ipitializati on conmands
via the USB. ARRYrGrHY-IED 2NGETHEN T IERVGIRABRS e VIRLEETE SAMTETRETRE ude
conmands to trafahddn@d, hhesfle8 el QARELdRAGHSHYedBWE BokhESMBtd SRAUGNCe Of
states to power) reset and configure the electronic paging device, and to
assign a uni quéleéfdlﬁ@sgaglbgtdﬁélcél ectroni ¢ pagi ng device for further
communi cations (for i ﬁ{;{lﬁ?&nﬁ%cﬁk'-%lhg@%k Q8% el LodQdf BSSe eﬁtrHﬁFc.d)- The
USB interface logic in e electronrc paging device i1s initralrzed in
response to thpagmigtdedite 82 totheclovsrandspeter $6 epthat theNotS8 isheahost eps 69 and
71 may be perforned ~teratiyvely as sequence qf . i.nitialization comands
are received. RICRI{&prYz$tandaedsenal 88?1?‘ Vﬁ‘ig?"ﬁg'%"é\ﬂeéemreé igeand r equest

to transmt datRc@Rdi cBhraRtRRtifs antne WRlILGE M SoRAdiMBa SV FEtHESIN | eves.
the requested data fromthe non-volatile nenory and transmts the data via

the USB to t heFusBenhdusicaugsthgi 8B ss edppddee bythauddea ofmyaipnebugaterrarvhge
data received y| e RF receiver, ferri j e t L EaUr ecal |
t hat pager int gélﬁgégersg%%eﬂeen tir%‘gﬁ‘%aagteu efgéqxg%r{ljgr ltr‘r%’%ggag\rcfégé% i?? cpu{erg
functions. Accoftdnigcludeant&SBribodhaerithe phienalechnection pagigt desipager to

i ncl udes progra de_whi ch, when executed, inplenents a file nager that
enul ates a fil é%aé@?sﬁlﬁrt}‘éﬁ 6‘?%ﬁr}tﬁ@esd$‘§’k‘fel¥ggi and qe5pite; %‘eafaefgﬁ\aég%us
because it all ey e gL&SIIROMN f‘ef&%g(bﬂ?ﬂxagﬂ*%'tﬁ%é USNRAREr EOMRENRRFSN
computer to be sinply another disk drive. Thus, the ~r~~ 1 I~V WO

99' 31907 PCTI L 5896} ?quairopscg@r (e}gu mlfablebp@tif RbaiZe Rr%i]'iléébjen'@g,eéte&imyi he
operating syst %@Gﬁ@(%lt%fiﬁgfﬁ%é%ﬁ}@qﬁi/fﬁé'gter?éétntLﬂ%"f#‘, .t his approach,

pager -specific CO Speci E%unctions. Fi gure 4
is a floe diagram ofigurkid £ aUfpbwatlagper af hodt aatpidl RGet0i@Nec@RIBDG taENt .

At step 81, a host conputer transmts a file upl oad rﬁgg_(‘as@nc.lu ng a file
identifier to AR®EMRATBIFNG PdditeRy detfieckost PMRutas ARG KRP piri BF T8t

transm ssion ohyubhg ddtbnitel iPRdidve@Ues! pednNBtRHALHGRE UIBIIRY | AS WinCiehas
been connected to the host conputer and the USB interface in the electronic

pagi ng devi ce W& recrpnineitedabithedoat cainpatersacd tpwdetopatogst vithea leaste

upl oad request _j ived.by the USB interface | ogic. e ctronic
pagi ng devi ce 8%% qﬁ&é%%&&‘g BrEEH 1neear%1ntégre¢é.xgﬁpr¥ Fg)r?glbgn%kgedpsr!etﬁﬂ “he file
nmanager is i nphwetfennesd, bynsstegitiregnoOfurictibaalndeagesyet USH hubrie asti®Bed m

the non-volatile menory of the electronic Q% i n(F:; gevi ce. In aB [ternative
enbodi ment , - t hEOTPPReREMRjerrovifesadqingat! goart ICHM Gt RRE: APCetNteitRger |,

may be inpl ement,gdsicfe B3E €t 1B h@9itovided by the host computer. Thus, when the
host computer polls the USB via the root hub, the polling operation is

propagated throughout the USB topology to determine if devices have been
newly attached (or, if the host computer is being powered up, what devices
are attached).

At decision step 43, if a device has not been attached, then polling

continues at step 41. If a device has been attached or, in the power-up case,
.3-



. . L R 2 SO A
At step 8~, the file manager identifies a table entry that indi cat &s*dné o’:r :

nore non-vol atile storage divisions or sectors in the non-vol atile nmenory
of the el ectypaiGoagi ng device that contain data fromthe fidcg/usesieeat ed
by the file identifier (e.g., an entry in a file allocation table (FAT)).

At step 87, the file data is read fromthe storage divisions of the

non-vol atile nenory and tra rr t USB 4 nterface:logic of th

el ectronic pag‘isrrlpgrsgg\??%@lni?%é?Deepgg%&%flhggﬁﬁrmrapé%é foora?dé‘otnrlér{g? rs the
file data to themhost aadiedt divisd aathdefdSB. USH popee a estbpdiSmesy an kbide, a
non-vol atile nmenory is inplenented by flash EEPRO VI (el ectrjcally-erasable
read- onl y- menory¥y H@ﬁd??nﬁé?%éﬁlorﬂﬁle?‘ﬁ%erb? ﬁj(?P”CﬁF}.‘)’@é’Oh%h@‘ng {{vpge €xecuted
sem conduct or  gERRL %o}eht&lﬂ QN rRAMd End YAInPls sﬂgbaiérﬁ BN SSPUSVREHIEMD! Y
cell, each nenory cell of g flash menory device iS inplenented by a single,
f1 oati ng- gat e terauisatesor corhsnunicasen tharneriof theamst ywommirter.dém shean be

stored on a flash nenory device th on_ot her nop-\ol ati.l e sem conduct or
nenory devi cesgS&r?% %é?é o\sfiFg%greAﬁgpﬁg.Faxgﬁgeré}&q QI[SI%SL{\?(B‘Y%CF PRSI RRory ~s
that, in nost tdrshesreal @lboNgkyice dnaipethtMEimry deoldesattrABAto Bite EISBSIEd
(i.e., floating gate discharged). Instead, |arge portions of the flash
menory, cal | edfesieEesto ke at least ang epfpoint refegred to as jendpoiyi§go: iy’
PCTNS98/ 26-t 31 r - [ @ e alled
o Flash Transi S onnrers (RS L S Qe B, RS2
EEPRO vl menor theduess rabnmgu teo saftpred endranidpedntFbpfratdeficeels ,called e “defauit ) .
The FTL transl ates requests to access |l ogical sectors containing file data
i nto physi cal Pr’é’r?ory addresses and al |l ocates bl ocks of the flash nmenory for
file storage and upHat@ningusigureay adstdpo47,@He6est fempaRuntardintd ash bl ock

erasure required. As discussed above, an el ectronic pagi ng device may

i ncl ude a nunb&maTangsetc thepdevierivioHe defaaltdyShpree & Inkipbine Wi/ atsechedessed
to cause a pre mM-Aed . JEs { j, Lt I, . tter.
Such buttons a?g\;l(réée'f ertec togs.ﬂrgﬁgﬁﬂngégr nI( rtgdgggk%qeﬁegjutg% gﬂg'h%gteggﬁggfgtrh%y are
often used to steppiBnichcludes ipageficdmoinfongation ohet @rbloeusehby thédopr ocessor
either polls or_ receives an interrugt to ggtern‘i e when ong of, the

user-i nput but fYRBUEIst L Ees BN isghatire gf fig pacTiedsdpden prsadsaq thishe

processor det egsieR@sn b ddutd-Opecifid sb@kise HaybdRusEantdHEpdIaNKE! ati | e
menory at a location reserved for the button rressage The message i s then
ur

transnitted vi Benteryl githe hasimomester pRdaxeahiesr ieatirtherantsaticaenth thee

el ectroni c pagi VisGe: Lr i shor, Toloy ith._the pressed
button, and thén%coh%gi ?gglﬁéem gg(szt(;é t%ltﬁ%ggrgﬁe%%églgﬁc@%ﬁg?ﬂo% Pook up a
message m a datahasedfo dessages wHeathontheenthmtiededdvice BearlUSBctportic pugtng
interface logig for nnecting the el ectronic paging deyice to a host
conmputer is al éBV’EE'eéPPBt'ﬁ&‘SB%éﬁ?%&? ﬁjéaé’scgﬁfééo B?gﬂl@\%lh{?d‘étéén?%rty?%@?response
buttons. In thisyieay)if TRS $8888uRIRRCINAbARaNbA IdieSRONRS Bt dtenfeRevhe
modi fied or entirely rewittenh according to the pager user's needs. Also,
codes may be pisodr & nijth paginigndrsdceli thee clpnt safssargeloriinterfasingawithbathe of
messages mai nt gi cen r I P j w

i agram of a boFtaan by ags EEHAte BuPaHRs RS BN RaiE Mo bOuR AL
step 93, the hosthpaeepatiseep BL.ans stdsSH thebhger iptarfrcanofteqite sd edequtddeby

el ectroni ¢ pagi,ng, device. The button Rro ram request incl udes a nessage or

code to be assH BPELUNPHIE 1P IERBFEdNE GIAHRNTRRSIRS LYY IalfarsuE dden

entered by theyhs@le O5BSEAELHEEES] me@lu@ateatmsisofecéiaz%acvgsg\erwo%s@gﬁ%mtél
step 95, the button programrequest is -9 L. '~ WD 9913190=

PCT/ US98/ 26~31anécat steg Hfy the prgeudpterface splware sgpecwiedne sorecthe sptaiveshgi ng
devi ce and fOrazaa{nd%a*té%atsE'.e.A*Mée‘a“hélfeﬂf{r%"%mg'd'a&%'age" 1ePer2N§ afy0OdI MENt,,
the button progranmmng Togic is i1 nplenented by execution oOf progrfam code
stored mthe naesso¢altain bedammmrdyisafottiheited ec tdnonmamagiedgpydeviactasé n an

al ternate enbodi ngnt the button programm ng logic, or at |east a portion of
t he button pro@Pgﬁﬁ‘\‘th%“ IP5§8@™May be inpl enented by hard-wired | ogic. At
step 97, the buttom%gs@mmé QEHGIrREObLEN R RAWM Pag BGeddiat IR33AgE OF
code ma non-vol atile nory | ocation associated with the response button.

| f the responsenbnterareifor sphextingrdaty tpragsesd contputapsoagidentheoxpmple r ead
fromthe associated non-volatile nmenory |oc#tion and transmtted via the
R F transmtter. Figure 6 illustrates the use of an el ectronic paging
device 12 as a wirel ess nodem A host conputer 16 may issue a sequence of
commands to the eiectronic paging device 12 via the USB 17 to configure the
el ectroni c paging device to automatically transmt nessages received na the
P~F receiver to the host conputer and to automatically transmt nessages
received fromthe host conputer via the RF transmtter. Thus, by virtue of

. o o - b o o o o
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outputs a regul ated voltage (Vrecharge) at a sonewhat higher potential than
the voltage output by the batteries 104, the batteries 104 are recharged

whil e the R3GSE, glgctronics are powered by the voltage regul et1/089seisixui t
103 (and ul ti rratsely by the host conputer or a USB hub). Fig. 8 depicts the
housi ng 112 of an el ectronic pagi ng device according to one enbodi nent. As
shown, the housi

ing .11? includes a securj g cli 14 V\c';th a one end adapted
Lo fofma USBRGAIEEEPnIcTHREBE KEF et biiet Feretyed Fiock phichg iniormapSisg” o
991 31903 PCT/ UARI28 73 ceSOieiddd By E@nﬁéﬂiﬂo&hé@&t@ahe? Fpgi&dcd © 4 he

a
pal er body 116 so that the securing clip, 1T4 may be rotate between a first
position and &osbeempuiesias othe pagarheserisriyimegsioffiieencomputesat edthisyUbBe

dashed-out | i n%ugf tl{én'ﬁo&e o%. Q%é%g iaBleltjoA'autton%ti?EHV rdieFEQt I%% Qtt}&%gﬁﬁ%\b&n

pl ugged into a reciprocatin receptacle, for’ exanple) on a keyboard 121
or other conpddentifyofheaatheasied alavidet & arl 6lectrontcheagseg dedicpasidt iploadtthe

securing clip 114 is rotated near to the pager bod 16.so that securing
clip 114 can BEYRHKS %‘é‘&r&?%“‘?%ehéI“'é‘étvi’%h?acd?)téa?%gojfd@@‘?%’éatﬂ%‘ aR thF 1 ole
of clothing wWerRt BymihfePaGEEe HERIratef)y GRY RAfidTRYIPBpHERE L O Ccover the
USB- adapt ed end of the securing clip 114 when it |g in the second position.

Ln an al ternate enfogireddiagiassedparationiof apaigaiprdepigiagrigyitreacsondiagt ed
to the USB by bl e, ar. by a.nl r ut, 0 e rti of . t he
bager housi ng SIS HEoPE BN PP PRG: Rl bed Biiidel BRI brbgtn

descri bed wit IFigefer eraetép 63 nteidétraieppiar\derideadtdiesd s rédedseed . |t
w ll, however) be _evident that various nodifi @ggl ons ;and changes nay. be

mede t her et o WAMWER CORBHIFRG MR B GrablPBsiist (thasl 18 JdBRroF he
i nvention as sgb e &Bm'pgnm.e ARRENGEE AbiifoniT REEFRCELEE HahOAN

drawi ngs are, accordingly to be regarded In an i strative rather than a
restrictive senséguration data-to-thie-USBaist ivea tea/ABd Atsstefd 69 Athee¢lecttommini ¢
pager conprising:. a port including. llurality of condu s to connect to
D outer syseminanByiie S ilhedaRnel Pineafis 4P Y UFE L dabdiBRas: o
useful for cordSEidergcedpidotd, anehel dopminianels GREINUE @bENSiETO kdneltfcaCehe 0gi C
to assert and receive signals on the ?\l urality of conductors to transfer
data to and f rebfREATHEC PABHIA RSy hOMBNA PRAJEACHBHS 2 IG84P RATIpERehPRY ¢ he

interface | oQgiL¢; i 0o e : e
gi Snfidide ?hégfé'd{rlbﬂg:h]%glﬁ RUReeand %o %gﬁ%ﬁﬁgﬁflagi@%ﬂd%%gﬁg(mé

the pager to an article of clot g Wherein the port includi|
plurality of cdedueniorpaging elevowi ked funtheheoswsunicagord (for initia

communications a default address is used). The USB interface logic in the
electronic paging device 1s initialized in response to the initialization
commands at step 71. Note that steps 69 and 71 may be performed
iteratively as a sequence of initialization commands are received.

At step 73, the electronic paging device receives a request to transmit
data and, at step 75, the electronic paging device retrieves the requested data
from the non-volatile memory and transmits the data via the USB to the
USB host. As discussed above, the data may include message data received
via the RF receiver.

Referring briefly to Figure 2, recall that pager interface software is
loaded to perform pager-specific functions. According to one embodiment,
the electronic paging device includes program code which, when executed,
implements a file manager that emulates a file manager for a rotating disk
media. This is advantageous because 1t allows the electronic paging device

to appear to the host computer to be simply another disk drive. Thus, the
7.
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2. The electronic paging device of claim1 wherein the port is a Urzli

Serial Bus port. 3. The electronic paging device of claim1l further

. conprising fiwbesAmaagenent logic to transfer data to the conmamrsSwspsiem in
response to a file access request. 4. The el ectronic paging device of claim
1 further conprising: a radio-frequency (RF) receiver; and a nenory to
store data recejved via the RF receiver €l he.el.ectroni c paging
device is connepcatoga“%%%f\ ﬁeesocfg%k: tt ‘e“ra«‘slg‘s‘%‘eagm@?}?ghﬁ%\g%%%‘rti“,o SRRSO H‘Cﬁ?:gmg

| ogi ¢ aut omat i ek hypit/angher sUsihg that fpabadte paper-sdre fieamtey/ st eqtiredcatput er
systemvia the port. 5. The electronic paging device of claim1l wherein the
securing clip if EPﬁa%féstcfficr NCHRBSr ot at abl y nount ed to the pager body and
a second end that I$i§a§1@p4 & HBWOgiaEPANESEMe D 18ad B6ERIRFE dBEHIRSNBRHOT
on the conputer syste 6. The el ectronic paging device of claim 8 wherein
t he second end esfibadigmendcdrtistep 61i » hbst eampuigr tgnsmats 4 Sl vplsiadertqopsta
receptacle on t onputer . tem, -12 Croty ~j o~ . he el ect r.oni

pagi ng device olgaélfcﬂgll%a ﬁ? ﬁ‘?‘%{rﬁlef%erct(%naﬁ‘r?lseftﬁgglg P%gbnegp?%\@g% Itol%haﬁldma?d that
rechargeabl e powidr ot Rgnissivd oheeeile dpieadedduesythdelectiovlicieging device
conductor to deliver a charging current fromthe con&g%er systemto the
rechar gabl e ppvR%s %Hr@&?‘egﬁdﬁﬁéhéll'&% FBNP(&‘tedaﬁ}%Ej‘ed cetefacel 1ai the1
further compri siéidrdhit Bok e dRAUPREY bhdRhild1BRAH: difuss W BESLE. WiGHe] B2
el ectroni ¢ pagi ng devi te |§ connected to the conputer systemvia the pdrt,
the interface ItbgivploachrepmpbissrecewetrgntifeddSHintdefnee fagimn hiee elenpoter
systemvia the port, transfers the .data to the RE transmtter . .via an ..

i nt er connect i orfpa&&\% ey iShar etsoﬁ‘é’tafd(f%ﬁo Frfgﬁg?ﬁn§§%nfnv?39 Fﬁébqgﬁ“}ef‘én@‘ﬁif’tl?er.
9. The el ectronhenfpagiipgm@peathestedl b bréditBnf afr filaahask érsd AgtvdafRrstbeeei ver
wherein the interface logic automatically transfers the data fromthe RF
recei ver via an"itheddorpiatis BRI Ot &et%@tmﬁ PPSWSt‘F%‘ﬁﬁ-erInta@ t he

conput er syst e, at-JAﬂ@m%s%%rggtﬁe@ﬁ@mad@wo@%t%as@'a mtﬂoﬁy(meﬁle
conprising: a radio frequency ) transmtfer; a response butfon that,
when pressed, caasaeramtagxbe imepkagentad Sodiaad edrevlilbpict he response button to
be transmtted via the RF transmtter; an rogrammng |l ogjic, to,.receive a
text nessage fromt *%Bﬂﬁatg\ﬂ frén&‘?srf‘é\ﬂ?gﬁrdg?’ﬁéﬁ%oar %%%fgqhggHﬁlgﬁtgs PRe
text nessage Wdhmbhe nogskaase ftbtdgndividions Be sedtesd o< nBadidigtidevi ce of
claim1l further conprising: a processor; and a non-volatile rrermré coupl ed
to the processdReBREy Ravhaglestioniupesiageayiss: gt amtaBueatmnirem thinkie
executed by th%nm&ﬁ&fsﬁfrthe ARURERERS (REOSRERGH 0 HIPl RSB RL naa b el AT).
managenent systemthat translates requeSts fromthe conputer syste read
sectors of a rotastepd7dilskfilendatariegqeas fon tha stadageddivessres obthd hen-volatile
non-vol atile nmenory so that el ectronjc ing.device appears . to .the .
conput er syst ent8 b2 a§drt6?’<’f$?rﬁ§é d?gbe é‘@?%%f?%df’ﬁ‘.c SHARE Eicetronic paging

device. At step 89, the USB interface logic transters the file data to the host

7K
ver sal

computer via the USB. _

In one embodiment, the non-volatile memory is implemented by
flash EEPROM (electrically-erasable read-only-memory) memory device.
Unlike other types non-volatile semiconductor memory which often
require two or more transistors per memory cell, each memory cell of a
flash memory device is implemented by a single, floating-gate transistor.
As a result, significantly more data can be stored on a flash memory device
than on other non-volatile semiconductor memory devices of the same
size. Another characteristic of flash memory 1s that, in most
implementations, isolated memory cells cannot be erased (i.e., floating gate

discharged). Instead, large portions of the flash memory, called blocks, must
-8-
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-13 i~ :. . i L,. 12. The electronic paging device of claim211l further

conprising a radio-frequency (RF) receiver coupled to the processor, and

wherein the §il@H,p@pagenent system stores data received via ther/Bsosrdgai ver

in one or nore files according to a Flash Transl ation Layer (FTL) fornmat.

13. A nethod conprising the steps of: detecting connection of an electronic

pagi ng device to a comput systemvia a port epbodied ma,secuLi clip
coupled to the 8@??%&?(&&5@ °88$i“§be9d1$“ﬁ8‘fﬁo & Tﬁﬂ?%ﬁfi%&egtaullglég@t one
conductor that TfaRRhRhSLAMAFTD) andseldr N6td i) eQRPULRE 18 MSHAMEEPROM
automatical ly | oadi ng program code into a nenory of the conputer systemin

response to det@eRIATY asepringiter? predetrrmineefeuniicligaginngl ldévineat) + dhehe
conput er SySte%T@%&%QFJt@%%S%&B%@@Sq8 i%alté%cﬁif-gggﬁﬁirtliﬁg fﬁle%%ﬁ i C

pagi ng device to transfer e conputer systen a ransterring
data fromthe epeedicadnmempaygiadgrebses aed tatlotdtes btnpsbéths flastemamonyeopdiise
to the request. 14. The, net,hod of claim 13 wherein the ste

automati cal |y | Y3H8SA S HEFalh ‘E‘OSd‘é:%c%ﬁﬁ?'iagéQ rFﬂ‘écestch&f"B?ml‘tg%fﬁe}?G Bloglevi ce
driver program éRt@red &Q{uq@apry of the computer system 15. A nethod
conprising the steps of: connecting an el ectronic paging device to a
conput er system vi a 4s géyausesthabieedl anrelectexuc praiggcd§ypce Byl isdlude a he

el ectroni c pagi i : i ncl.udi 0 t hat
ranstors data tamielof Fel PR dhtutt e Bl SERBIA RSN RIMHEIA! 1
program code i ntausa avpravieyerafinedemessagette besyatsemitted avit heRP oransimitte£sponse
to connecting t g device tp the conputef syste

. e egect ronic ga i , '
executing the prdghaHiteBHErs & fF%&HstPe‘Ferﬁ’é’T%F AR %E?r?ﬁulbé?a%sﬁg}‘%}naf% t he
el ectroni c pagi fgedevés o Yéﬁ:&n@etopé)’pta'ge.aﬂ(ipé{cﬁﬂ%% bhi RehddEm@at anyi a a
radio frequency (RF) transmtter included in the el ectronic paging device.
-14 r r~~ ~r~processor either polls or receives an interrupt to determine when one of the
user-input buttons has been pressed. If a button has been pressed, the
processor determines which button and looks up a message in the non-
volatile memory at a location reserved for the button message. The
message is then transmitted via the RF transmitter. In an alternative
embodiment, the electronic paging device transmits a short code associated
with the pressed button, and the code is used by a central processing center
to look up a message 1n a database of messages.

In one embodiment, the USB port and interface logic for connecting
the electronic paging device to a host computer 1s also used to program new
messages or new codes for the response buttons. In this way, messages
associated with response buttons may be modified or entirely rewritten
according to the pager user's needs. Also, codes may be programmed which
index different messages in the database of messages maintained by a central
processing center.

Figure 5 is a flow diagram of a button programming operation
according to one embodiment. At step 93, the host computer transmits a
button program request to the electronic paging device. The button
program request includes a message or code to be associated with a response
button. The message may have been entered by the user or selected from a

database of response messages. At step 95, the button program request is
9.
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| ~~~:~ 1t~ 16. The nethod of claim15 further conprising the steps of:
receiving data in the electronic paging device via a RF receiver; and
transf er nngu@ 166l ved data to the conputer system via thepporsos/dsaslt A
met hod conprising the steps of: connecting an el ectronic paging device to a
conputer systemvia a port on the electronic paging device wherein the port
includes a plurality of .conductors wherein east one conduct or transfers
data to and f r%eﬁ]eivﬁé @ofﬁ)eupgg %%sr{aéﬁ]loélFell‘rrllstséeéelcﬁ%nﬁ%g?’ééé %étl%le ?r}%m t he
conput er syst efort\artibe teltee buddnCprpggimmiaglogie. ndorichempotimessei ati ng
the nessage data transferred fromthe conputer systemto the electraonic
pagi ng devi ce RREAN PIPEFORLRS A snirpplepiated Lot EAREOPAGiTigeHEvicede and
transmitting the messaeendAldIANS MREALEH opitd eldifohESPONSE AULLONLYLA @
radi o frequency (RF) traﬂgm tter inéthgdg ect ?onlﬁg pa}g%}g%devilce anﬁ t he
response butt oaltémmapr esbed:méaBt thEheuthet poogramroirg ngld ostwerleast a pert&drepf of
associating the nessage data with a.respgnse butto n the el ectronjc
pagi ng device TCP GRS PEpier CTBH DIORS BN TS ITRB SR EURORY SsHgEd dagis

associated W th theak e&pomsehduitOR. préBrarithiff 8641t GRdres PRYNBEG I ¢ eddeted
conprising: neans for connecting the electronic paging device to a conputer

system means TMEESaBEser €9dRyiapdonecdriiengegiagidPsatenn asocindemavitivihe
connecting to HBBALLLLABLA I} MARCLSARMB M BOIUL Lol bEIteANtleTRANS | OF
e ev of “cfot

securing the e troni c paging ceto an artic I'ng, wherein
t he means for oeuseprtongpddis ehddtoronthe apagdingddeai-eelatide nwmonnioeh gon
systemis enbodi securing. 20. The el ectronic paging

((ig in the neans f

device of clai M TR IS %’Brf%ﬁ 5 HG RS 1 or receiving a radio frequency
(RF) transm ssion; pRane ¢ 0lsehREItRYusabRak @ERINRGk ¥a@nkhReviRansad o1
recei ving wherein when the electronic -15 ~,;, ", =~='"2s .. ., paging
devi ce i s connkdiederstOLRR. cOMNSt EPMPyserelh Tiay ishie asaaLertsrofcommeniag,

t he means for i nd receiving .si q1d ordetection of
connect i on by Thasseale 2t e a8 a3 ke sy STERIRGA O HIERIARE 2
in the neans fpagsigodévice W ausm@ddadlyftoandmit enesapectdcoivedovibhthe IRFANs f or
connection for transferth'gﬂ?hthe conputer, system -

1
A AL _LAS A, [ EECEIVEA R OS] CATPURGTATKh 995@311?%4?5’2%9\%2§ messages

received from the host computer via the RF transmitter. Thus, by virtue of
connecting the electronic paging device to the host computer a wireless
modem function 1s achieved, and the host computer is able to, for example,
transmit messages to and receive messages from a centralized transceiver
14.

Figure 7 illustrates use of the USB connection between the host
computer and the electronic paging device to recharge the battery or
batteries 104 of the electronic paging device. According to the USB
specification, a USB cable includes four conductors: Vbus, Gnd, Data+ and
Data-. By supplying Vbus and Gnd to a voltage regulation circuit 103 that
outputs a regulated voltage (Vrecharge) at a somewhat higher potential
than the voltage output by the batteries 104, the batteries 104 are recharged
while the pager electronics are powered by the voltage regulation circuit 103
(and ultimately by the host computer or a USB hub).

Fig. 8 depicts the housing 112 of an electronic paging device according
to one embodiment. As shown, the housing 112 includes a securing clip 114

with a one end adapted to form a USB connector. The other end of the
-10-
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L. electronic pager comprising:
a port including a plurality of conductors to connect to a computer system wherein at
least one of the plurality of conductors is useful for conducting data to and from the computer
system;
interface logic to assert and receive signals on the plurality of conductors to transfer data
to and from the computer system;
a pager body that encapsulates the interface logic; and
a securing clip coupled to the pager body to secure the pager to an article of clothing

wherein the port including the plurality of conductors is embodied in the securing clip.
2. The electronic paging device of claim 1 wherein the port is a Universal Serial Bus port.

3. The electronic paging device of claim 1 further comprising file management logic to

transfer data to the computer system in response to a file access request.

4. The electronic paging device of claim 1 further comprising:
a radio-frequency (RF) receiver; and
a memory to store data received via the RF receiver, wherein
when the electronic paging device is connected to the computer system via the
port, the interface logic automatically transfers the data stored in the memory to the

computer system via the port.

5. The electronic paging device of claim 1 wherein the securing clip includes a first end
rotatably mounted to the pager body and a second end that is adapted to be connected to a

reciprocating connector on the computer system.

6. The electronic paging device of claim 5 wherein the second end of the securing clip
forms a plug that is received by a receptacle on the computer system.
-12-
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transfers the data to the RF transmitter via an interconnection path from the port for transmission

via the RF transmitter.

9. The electronic paging device of claim 8 further comprising a RF receiver wherein the
interface logic automatically transfers the data from the RF receiver via an interconnection path

to the port for transfer to the computer system.

10.  The electronic paging device of claim 1 further comprising:

a radio frequency (RF) transmitter;

a response button that, when pressed, causes a text message associated with the response
button to be transmitted via the RF transmitter; and

programming logic to receive a text message from the computer system via the port and

to associate the text message with the response button.

11.  The electronic paging device of claim 1 further comprising:

a processor; and

a non-volatile memory coupled to the processor and having stored therein program code
which, when executed by the processor, causes the processor to implement a file management
system that translates requests from the computer system to read sectors of a rotating disk into
requests to read addresses of the non-volatile memory so that electronic paging device appears to

the computer system to be a rotating-disk storage media.
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10%<énlhddicthiacseDiiiesiip dBupled to the electronic paging device, the port including at least

one conductor that transfers data to and from the computer system;

automatically loading program code into a memory of the computer system in response to
detecting connection of the electronic paging device to the computer system;

executing the program code to request the electronic paging device to transfer data to the
computer system; and

transferring data from the electronic paging device to the computer system in response to

the request.

14.  The method of claim 13 wherein the step of automatically loading program code
comprises the step of loading a device driver program into the memory of the computer system.
15. A method comprising the steps of:

connecting an electronic paging device to a computer system via a port embodied in a
securing clip coupled to the electronic paging device, the port including at least one conductor
that transfers data to and from the computer system;

automatically loading program code into a memory of the computer system via the port in
response to connecting the electronic paging device to the computer system;

executing the program code to transfer data from the computer system to the electronic
paging device via the port; and

transmitting the data via a radio frequency (RF) transmitter included in the electronic

paging device.
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paging device wherein the port includes a plurality of conductors wherein at least one conductor
transfers data to and from the computer system;

transferring message data from the computer system to the electronic paging device via
the port;

associating the message data transferred from the computer system to the electronic
paging device with a response button on the electronic paging device; and

transmitting the message data associated with the response button via a radio frequency

(RF) transmitter in the electronic paging device when the response button is pressed.

18.  The method of claim 17 wherein the step of associating the message data with a response
button on the electronic paging device includes the step of overwriting previous message data

associated with the response button. )

19.  An electronic paging device comprising:

means for connecting the electronic paging device to a computer system,;

means for asserting and receiving signals on the means for connecting to transfer data to
and from the computer system; and

means for securing the electronic paging device to an article of clothing, wherein the
means for connecting the electronic paging device to the computer system is embodied in the

means for securing.

20.  The electronic paging device of claim 19 further comprising means for receiving a radio
frequency (RF) transmission;
means for storing data received via the means for receiving wherein when the electronic
-15-



. 79 W 0
10b 10b&710%& () - 3f 109%& () - Y1109%& () - ?t{tt u* uuUdE_@ L2y 2

103$109& ()-!109& ()-Y 109& ()- 109%& ()-109& ()- Yl 10%& () - uvkvuvvwkwdE_@ 10

- 10% () - F310% ()- GLO%& ()- F10% ()-S 10% ()- F10% () - kwwx{ xxxydE_@

10' MLOY& () - Y&L0%& () - F'm

109 () - F9! #10%& () - Y$10%' () - FI 10% ()-ynyyyCzV\tsz_@

10F2#109& ()-F/ F109%& ()-F ."109%& ()-y, 109%& ()-F*3

oo iR K ecloting %‘i’%&%&w@ Via the migags for sannectivg, the mians for

Nor madsértihplend revgivirg)] gnaldiaatspans &) ahé'tedtlblaaxﬂ cmgleB&}rcby theeadipnger 43tat,

" Headi 53]c" " di 63] c", " di 73 Head 3].c" "Headi 93] c"A
L

#8&D) the hdahs BorRbARTH IR IARNY @ the cadBetes goféﬂﬁpr s?tukwyz| YZ[\]"_"abcdef ghijk

| mopqgr st uvwxyz{ | }~6T| mes New RomanAri al Couri er New'h Root
Ent r yWor dDocunent "HUR' ()*+,-./0123456789: ;
<=>7?@ABCDEFGHI JKLM\ICPQRSTUVW(YZ[ \ ] A" abcdef ghi j kl mopqr st uvwxyz{| } ~

-16 -



