s e - - - [ [} A St tmmen T e e s e —— — - - - s mem e
~

-+r1 FEB 2006 1 TECHNI CAL FIELD This invention relates, generally, to
portabl e conputers and, nore particularly, to interfaces for portable
conputers enploying a display, a keyboard, and a handwiting recordﬂngEB 2006
uni t. BACKGROUND ART Conputerized recording units to digitize text
concurrently with hand witing thereof so,hat the handwitten text can be
processed as data are known. Such digitization equipnment can, for exanple,
enploy a digitizing tablet to genemﬁ%ﬂgw epresents coordi nat es of
an electronic stylus applied theretd. CT system described in the
above-referenced, corrrmr)lf%‘ assi gned g;})ﬂpl ication, the di gi tizing tabl et 2

can generate positional Nt SRYRRHPB Feipjesd scaekaillg t@ Ros@blsngomputerst amdst r adi o
frequency from t hé¥eyPysicularly, de yintpsagem formporeblei eathputersaemplogitgr ani ¢
inking tip, such &dsplayprdeybeardsambohandwaitimedretdrding unif or generating a
second radi o frequency when the stylus is in contact wwth a witing

surface. By nonitoring these first EBQI%@M frequenci es across a
radi o-sensitive grid, the digitizing tablet can generate a data stream
representative-of strok stylys. That is,.text witten on or over
the surface of th%adé([a,i ?I%er?ﬂuéfr%gglr Org_gﬂj‘ %r,tgc‘ﬁg'(ﬁléﬁﬁ%@ CONPYIEEILlY Witha | n
addition, the tip 8F ﬁ&“’ﬁ‘g Ehg 3 {at g hapgweiten fext gan) byprospwsed bs datas t hat
B

al | ow concurrent ﬁFFyé‘PE‘é(P digitizatign rquipmgny canofon kxamplgi emplaygat abl et .
I n such recordi ng digitizisg tablebglei gensrater dates thas epresemnveokdingtes ajfeandat a

into character st elestyonicRitylss apphge tiadta. ChNohe sgengystin® Webdren it thoke"

data in order to gbayhietethoeddtomnoplyl 8ighéd MptRanch, She MpiBidg dblpd Si ze
LCD; di spl ay screen.
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Ft woul d be desirable to be able to enploy such a recording unit, paper

and stylus to provide an additional user interface to a | aptop or ie@g%ﬁ
computer. Available | aptop or notebook conputers typically allow use b
interaction through a keyboard and di splay coupled to a processor.

However, in many situations, it is desirabhe, famliar, and confortable

for a user to take notes or enter data with a stylus and paper r at her

than, or in additiy enpl ary si t [ ons | ncl ude
attendance at an g&&rﬁt@g@ Hggﬂgﬂﬁfg@iiﬂg %SWE% Sgﬁ rﬂ IEgf rad
acconpani ed by prg QH?‘}&Y. 5‘?@ SBY aﬁ@earnﬁhrﬂg an ﬁle@m@nc

ci rcunst ances, typHEe &P a?“Rley‘Bci’aPBesé‘&ﬁ 9@@5% bﬁ%ﬁp@rth@elmfm geetating, a

di st anci ng and | Secongpradpoéreguéncy owhemitienistylisbise v eontatct with ef wafing
desirabl e to have saxfaicl aBy encaitptiyg itleaé fiesipndateondt@dio frégiehcies adr8ss a

phot ocopyi ng, tramsdivseénsitivebyriil Aahd Migiflzing’ table@tah €drePde BY di@NGrea
Furthernore, it rQéﬁ%éd%ﬁtaﬁQé'oT%Hbﬁest@f e LD LRCIB] il n%“ro'%g br eaks

S Cohi ng-or 22?2?‘&5‘&%@” ¢ i ‘9{{ Bfit kAl e éoggsng?artﬁ I
f U

reproduction, dis | Bs prlus gan Hove physs cappkikities Hgt of t he
i nformation, plus?2o¥&S P%Hrfeé‘ﬁp Sl‘tallrglaﬂﬁﬂg)ro %I?eéﬁaldnaﬂp dadigitizing sabjet.
resident on a disk é‘l‘Cho'feﬁ@’idl%mﬁsy regognitioncrngassesrcanTdomsert f"strole | dypd op or
not ebook conput er iMp charactdi sipingy., Rlus)dedgedatatcanfber genatated\ros $&oke"

sel ection of accedstatinesrdeotd Rraphipallp HepIB0 aedstskds Qe. gt Nroy Hmigd §£Or di ng
uni t, markabl e sulCIE@ispapdcreby us. A further need exists for a capability

al owi ng selective coupl Ing of the recording unit and/or the keyboard A

till further need e e ch feat r t o, be
rs)olrtablg and convgnr )elntsf %Olﬁ&)%eﬁe{iﬁ%ie t§n n‘%i? ﬁnggép : unig VVARY

According to a fi %E‘P'ﬁ’égr%tw %ﬁ\ﬁé’n?‘?%‘iﬁom’[ Ne§reintes %?dﬂ?rf’d to@ @ort abl e

conput er system E%tﬁ?ﬁq Forgputer. didvgnlagle HaRtPp @r ancrghosk cdmpiere dypicalbi d

di splay consi stinglloy user dntspaction eheweht a depbersd cridatiisglagi spipled eqsi ng,

sai d first thicknpesesser.ndlewerieni imumany situations, it is desirable, familiar, and

comfortable for a user to take notes or enter data with a stylus and paper,
rather than, or in addition to through the keyboard. Exemplary situations
include attendance at an office meeting or a group conference, potentially
accompanied by presentations, lectures, touring and dining. In such

circumstances, typing at a keyboard can be disruptive, distracting,
distancing and




total thickness necessary to contain only said display elenent in saiq

di spl ay casing; a keyboard having a second thickness, said keyboard~ FEB 2006
consisting of a keyboard el ement and associ ated keyboard casing, said
second thickness being a mninmumtotal thickness necessary to contain only
sai d keyboard el enent in said keyboard casing; a plurality of other
conponents including at |east one conponen? sel ected fromthe follow ng
group: a battery, a hard file, a PCMCI A slot, a connector, a heat sink, a

, ar [ s wher ei aid di spi en. st acke on
Cai dkey boar dcoluiigl Mereb AP e TiBe G bonaRb A 0%RIcR BRI
enf ol dabl e aggeH ogatfad! ghowdcopyifga tidklttihfli B NRRSimikDEL adrsrtiNg e ahardd® a

sum of said first thickness and said second thickness, to present a slim
profile. -1 Frhoowmee 4t poraginy degisabler tacalloys easm aeagssc(egpr durings bregls ofhbhsinesond

copl anar tra e ' ' g sta i.splay an eyboard
are at | east ﬂ%¥§5 gof aneﬂgcg{dgg(‘gfdg y\ggghﬁhg%g%?’easw %iﬁgsns%@q%glg ?rrsgfecﬁ%%gvg?%e
section, wheheirdwrithigdapl kegbdatdingf foptrogrodsaitn déshiisutionl endndnadtRm, Wréddbding
sai d second transyerse sectjaon, and. wherein said second transverse section
has a total #H @FFX‘é‘@%g ﬁgltheg 1op,nR{Hs ntegratign of thekindersmabion swuithy date radready

transverse §&§§e‘ggpgh %E@tgﬁggg{hg?mgﬂoggggtﬂgonﬂﬁlp[?f;t of the present invention,

there is provi presenting a slimprofile for a portable
conput er system said portable conputer systemincluding a display having
a first thickness, ting of a display elenent and

ai d. di spl ay consi . )
associ at ed di spl ayTB‘é%ifﬁb 2 gaﬁf%’ 2 F‘Qfe%?‘ﬁlf CRIMBYLT pEith @ é‘smabﬁ Auiged ogxasts for

t hi tkness NegRSS [ ' | j ' '
casing. & Keyboarn o oo o SORh (RS (ROT EXRAREMALRIRAIA Pl

a keyboard ebeiemarkshls sugwocnad etylieyHodndharasiedgexistai fir secapabiilithi atlonwérss

being a mni qQt al _thickness ecessary, to contain only. said keyhoard
el ement in sglélLi %q&eeyclgu i %tl;@‘ler{&‘forglﬂﬁ ug ﬁ/roéﬁli’et gey 8?r%otﬁe°1_¥lnc€w‘38rn% SXists
i ncludi ng at fdreagévienembodmeneith faluedkt ©thd patabidiend ebhwridAfly JERHPictlyand
battery, a hard file, a PCMCI A slot, a connector, a heat si nz, a protessor,

and a cool i nditragtiyely Bagkagsdet hod conprising: selecting a total thickness for

said portable conputer system substantially equal to a sumof said first

t hi ckness and sai d second thickness; stacking said display on said

keyboard; and |ocating said stacked display and keyboard, and said
SUMMARY

According to a first aspect of the invention, there is provided a portable
computer system, comprising: a display having a first thickness, said display consisting of
) a display element and associated display casing, said first thickness being a minimum
total thickness necessary to contain only said display element in said display casing; a
keyboard having a second thickness, said keyboard consisting of a keyboard element and
associated keyboard casing, said second thickness being a minimum total thickness
necessary to contain only said keyboard element in said keyboard casing; a plurality of
“other components including at least one component selected from the following group: a
battery, a hard file, a PCMCIA slot, a connector, a heat sink, a processor, and a cooling
fan; and wherein said dispfay when stacked upon said keyboard, and said plurality of
other components are at least one of enfoldable and locatable within a total thickness
substantially equal to a sum of said first thickness and said second thickness, to present a

slim profile.



plurality of other conponents, within said total thickness, whereby a slim
profile is presented. According to another aspect of the present -1 FEp

i nvention, there is provided a portable conputer system consisting 5?.2@5
display having a first thickness equal to a mninmm thickness necessary to
contain only a display element in an associated display casing; a keyboard
having a second thickness equal to a mnimumthickness necessary to contain
only a keyboard el enent in an associ ated keyboard casing; and a plurality

f oth X erejn said display whe t acked upon sai d keyboard,
gndosaierj pfarglointe;tpg cra hz_e ] n@?‘i‘?’sc"fﬁ{@wﬁt Hrsiaaﬂd fan fc%iﬁnéf P ETEd
| ocat abl e W k&itiang wikdréih dald ﬁkﬂéasciisp?;éib%@l@é}}b%hﬂcﬁ’ar@%%asf EP? r%? 4T ?cliﬁbgeaéﬂh

o
first thickness and said second thickriess, t'o present a m profil
Accor di ng t olesatsbleevwithispetst fitst tranryerse esation, whereint sagch plurdlsy ef iothep tcompdmm_tsal
met hod of presenting .g.sli rofile for a portabl.e conputer system sai
portabl e conmplit at-eig‘ﬁgén f@@@%ﬁo?d ér%s.tvgmecsgﬁtéqrhtainﬂgwlaqrgg %’]‘F‘g S?QEHWFYF@S%
first thicknesgiogdiala IdalathBkRESTID: [ LENBES 2 ROAQARRAS (T SRR traBlefs@
di splay elenent in an associ ated di splay casing, a keyboard having a

second t hi ckf¥éi9nequal to a m ni numthi ckness necessary to contain only a

keyboard el enent i | casi nd | urality,of other
components, - sai d MEPIRRIE ARG SRSTEIRYT e i Bidt oYy Eimdly
portabl e conpfitpessentyrsy arslins phsfilantor al pottablill ddbmpired s$diem 0kais ddtabiel Sdmputer

t hi ckness and sai d second {hickness; and | ocating, said display stacked
upqn sai d ke§BbdR docluging eisplay havang afirgrthiskness, saidrdisplayteonsisting af a hisplpy

AR AR g Byl APy U PSRN, B
parti cul arl ytlpdinesedecastary andeaditaih i ondy Isgidc disphdelementén chidi dphy tdithg, a
Fontur os. | ankeRISguLA SoRhUirATEn T RAHRT! SIS FERBRT § EHRBFb lsmunt T
Conj Unct i on e E e e e fich S rechn e (RCkRA, MEUR s TRRiSghe K72 tifkness
per spective V¢agpsany taacdnitain pnkyxsaidokeybyard rebenokintem said fkegbanndrpasingy@nd a plurality
of other components including at least one component selected from the following group:
a battery, a hard file, a PCMCIA slot, a connector, a heat sink, a processor, and a cooling
fan, said method comprising: selecting a total thickness for said portable computer system
substantially equal to a sum of said first thickness and said second thickness; stacking
said display on said keyboard; and locating said stacked display and keyboard, and said
plurality of other components, within said total thickness, whereby a slim profile is
- ) presented.
According to another aspect of the present invention, there is provided a portable
computer system, consisting of: a display having a first thickness equal to a minimum
thickness necessary to contain only a display element in an associated display casing; a
“keyboard having a second thickness equal to a minimum thickness necessary to contain
only a keyboard element in an associated keyboard casing; and a plurality of other
components; wherein said display when stacked upon said keyboard, and said plurality of
other components are at least one of enfoldable and locatable within a total thickness
substantially equal to a sum of said first thickness and said second thickness, to present a
slim profile.
According to another aspect of the present invention, there is provided a method

of presenting a slim profile for a portable computer system, said portable computer



device incorporating the flexible interfacing and portability capabilities
of the present invention, illustrating a display pivotally raised frFom a
keyboard; 6 FIG 2 is a perspective- view of the conputing devi ce~dfFEB) 2806
1, further illustrating the keyboard pivotally raised to reveal a
recording unit and markable surface; FIG 3 is aviewsimlar to FIG 2,
illustrating the recording unit and markabpl e surface pivotally raised and
t he keyboard pivotally lowered; FIG 4 illustrates a bl ock di agram of one

I f Sy : I deyi f.FLG in..accor ce
cxarm' o1 "chrmnenL il 19, SEUPHA 8 OB G5Bl oo i POREIAR
the recordi ngeedidry t@nontBrdtdp b alispldyf deRemfinnGssekiatkd @ispfayl daking! b XePSoard

bl ock di agram of one exanple of conponents of the recording unit of FIG
2, in accor 4aYiBg apecAnd Kackgiess eqyl de aominipany thiekaness neqessany itosonfainconlty 4 s

a perspectiv f con | ggdi t . utin

devi ce of thge%drog}é&e%lf mgptﬁi\?}en %Sﬁéﬁ%ﬁtgs%g% egﬁ?,gﬂg:aspdﬁéy)g?{/%@g) FWP%]eggd
from a keybediddnethbdScoprising: fpdgcsipg Gt iovat thickiteseffon silli godtabkesmhpitdr system
enbodi nent of the conputing devi f. the present _invention, illustrating

a display pi %ttséﬁ“l“?ﬁ)‘ squabip 3 ?Wgg?@épﬂéé*&?‘énesw&@i%siceefbmlﬁ@sa; #nd logating
mar kabl e sur §36 &1is R Lsta&eq Wpbs SaiiNGy684r8 Mnd sakd &uralﬁy 0¥ othd? Coripohldey SvithiEW

of a fourth exenplary
said total thickness, whereby a slim profile is presented.
™)

'BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter which is regarded as the invention is particularly pointed out
and distinctly claimed in the claims at the conclusion of the specification. The foregoing
and other objects, features, and advantages of the invention will be readily understood
from the following detailed description of preferred embodiments taken in conjunction

with the accompanying drawings in which:

FIG. 1 is a perspective view of a first exemplary embodiment of a computing
device incorporating the flexible interfacing and portability capabilities of the present

‘ ,\) invention, illustrating a display pivotally raised from a keyboard;



[ !
enbodi rent of the conmputing device of the present invention, illustrating
a display pivotally raised from a recording unit and nmarkabl e surface,
where a keyboard is partially removed froma slot therebel ow; FIG 1Fgpizgsa
perspective view of a fifth exenplary enbodinment of the conmputing device
of the present invention including a stylus, illustrating a recording
unit |located on the backside of a display; FIG 11 is a sectional view of
the conputing device of FIG 10, directed substantially along line 11-11
thereof; F.1G 12 is view of the conputing device of FIG 10, illustrating
the display pivotally raised froma keyboard; FIG 13 is a perspective
view of a sixth exenplary enbodi nent of the conputing device of the
present invention including a stylus, i6llustrating a display pivotally
raised froma keyboard, with a recording unit and markable surface
t her eal ongsi de; FI GF1&4 i2s i per 8peePevel & eV ®f Phe LBEMEPTPH i Ndevi ce of
FIG 13, illustraticag o&ndﬁlﬁ.mﬂedf&ﬂﬂ{ﬂrtiMUStdil%nﬂﬁf} &uiﬁt e@ybebra
transportation,..i r C it i nci ) resent
i nvention; FIGPlkgtggg?ctgg%%%¥%§%od%§§% Iopitﬁggﬁggggéuggﬁt bgpghe
conputi ng devi FérépbLReSPFE3@AL i nvention to acconplish synchronization of
information as well as sw tching between | andscape and portrait nodes; 8
F1G 161s aside rgppesenigtion of Jig GomeHtEog. AW CRAa1ThG 130 FIG
17 is a side re%resentatlpn of a seventh .
the recording unit and markable surface pivotally

raised and the keyboard pivotally lowered;

N

FIG. 4 illustrates a block diagram of one example
of components of the computing device of FIG. 1, 1in
accordance with the principles of the present
invention;

FIG. 5 is a top plan view of the recording unit
and markable surface of FIG. 2;

FIG. 6 illustrates a block diagram of one example
of components of the recording unit of FIG. 2, 1in
accordance with the ©principles of the present
invention;

—~—

FIG. 7 is a perspective view of a second exemplary
embodiment of the computing device of the present
invention, illustrating a display pivotally raised from
a keyboard; '

FIG. 8 is a perspective view of a third exemplary
embodiment of the computing device of the present
invention, illustrating a display pivotally raised from
a keyboard, where a recording unit and markable surface
are decoupled therefrom;



D |

*exenpl.ary enbodi nent of the conputing device of the present invention;

FIG 18 is a perspective view of one exanple of a subsystem of the
conputing device of FIG 17; FIG 19 is a perspective view of the S“'Pﬂ‘ﬁtzﬁdﬁ‘
of FIG 18, illustrating an enfolded condition thereof; FIG 20 is
perspective view of another exanple of a subsystem of the conputing device
of FIG 17; FIG 21 is a perspective view of the subsystemof FIG 20,
illustrating an enfol ded condition thereof; FIG 22 is a perspective view
of an eighth exenplary enbodi nent of 'the conputing device of the present
invention at a desk; FIG 23 is a perspective view of the conputing device
of FIG 22 at the desk thereof, iIIustrE}tlng the display in a raised
position; FIG 24 is a perspectlve Vi ewfromthe rear of the conputing

device of FIG 22 a?, gfdl%z a%gf eof i Bl e@%£|§ @qLﬁe[r SQQ%‘;‘E,%Ye vi ew of the

conputing device o desk t er eof ,
alternative poﬂrpioﬁ"ﬁmFBF tHe Ehgplcﬁy‘pUerlg FR&Vios P§ a“h%ar@ﬁ%%%\?e vi ew of
anot her exanpl eénvehttibe, conpuidmg idevi aespiafFipGvoRl ay rtah&edeskoﬂhhereOf

ustrating an exeaphany JOT LAk 0LeOL ALl R Fn . JsplayioFI G 27 18

a perspective view o evi ce dE%k t her eof
illustrating tHE PAF§pRAYYi ReEOYed sféd’“bésﬁ%?'bnthqileaelQH is a perspective
vi ew of the computing

FIG. 10 is a perspective view of a fifth exemplary
) embodiment of the computing device of the present
invention including a stylus, illustrating a recording
unit located on the backside of a display;

FIG. 11 1is a sectional view of the computing

device of FIG. 10, directed substantially along line
11-11 thereof;

FIG. 12 1is view of the computing device of FIG.
10, illustrating the display pivotally raised from a
keyboard;

FIG. 13 is a perspective view of a sixth exemplary
embodiment of the computing device of the present
? ) invention including a stylus, illustrating a display
pivotally raised from a keyboard, with a recording unit
and markable surface therealongside;

FIG. 14 is a perspective view of the computing
device of FIG. 13, illustrating an enfolded condition
thereof suited for transportation, in accordance with

the principles of the present invention:

FIG. 15 depicts one embodiment of the logic used
by the -computing device of the present invention to
accomplish synchronization of information as well as
switching between landscape and portrait modes:
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‘devi ce of FIG 26 at the desk thereof, illustrating an alternative
position for the display;, FIG 29 is a perspective view of yet another
exanpl e of the conputing device of FIG 22 at the desk thereof, -1 FER.2
illustrating a |larger exenplary portrait orientation for the displ al/ &I Qﬁﬁ
30 is a perspective view of the conputing device of FIG 29 at the desk
thereof, illustrating the display in a raised position; FIG 31 is a
perspective view of the conmputing device of FIG 29 at the desk thereof,
illustrating an alternative position for the display, FIG 32 is a
sequenced, side representation of a ninth exenplary enbodi nent of the
conputing device of the present inventi %n; FIG 33 is a plan view of a
subsystem of the conputing device of FI 32; 10 FIG 34 is a side

representation of thergubsysien 0f.F} 35 | ap | an vi ew of the
conputing devi cg of; . Fl g\ 32 inclu mg’gbar%f@ ‘G t%EI(& % i é"“ﬁ“béngectl ve
e

vi ew of the corrputl ng vite b4/ FIG 32 incl udi ng a stylus; FIG 37 is a
perspective view of the conmputing device of FIG 32; FIG 38 is a

per spective view of trl_n@ cqnfpultg ng Sggéu ggppé &l %fl éz i I ud| ng_ a styl us,

illustrating th rai sed p05|t|on E]Fﬁ“fled
cut away, secti o%afigb% ¥tl 5‘5 3&@6\?6. PhctRY SOBRY &g aiq\ylcaﬁ ocm@ thae 39-39

of presenL invention;

) FIG. 18 is a perspective view of one example of a
subsystem of the computing device of FIG. 17;

FIG. 19 is a perspective view of the Subsystem of
FIG. 18, illustrating an enfolded condition thereof;

FIG. 20 is a perspective view of another example
of a subsystem of the computing device of FIG. 17;

FIG. 21 is a perspective view of the Ssubsystem of
FIG. 20, illustrating an enfolded condition thereof;

FIG. 22 1is a perspective view of an eighth
exemplary embodiment of the computing device of the
-\ present invention at a desk;

FIG. 23 1is a perspective view of the computing
device of FIG. 22 at the desk thereof, illustrating the'
display in a raised position;

FIG. 24 is a perspective view from the rear of the
computing device of FIG. 22 at the desk thereof;

FIG. 25 is a perspective view of the computing
device of FIG. 22 at the desk thereof,

1llustrat1ng an
alternative position for the display; ’



"FIG 33; and FIG 40 is a side representation of an exenplary packaging
schene for the conputing device(s) of, for exanple, FIGS. 17, 22, and/or
32. BEST MODE FOR CARRYI NG OQUT THE I NVENTION I n accordance with the
principles of the present invention, a flexibly interfaceable, portldtfBel00s
conputing device is provided in which user interfaces to a processor
and/or a display are alternatively, concurrently, or separately avail able
through a keyboard and/or through a recording unit, markable surface, and
stylus. Ii Exanples of a flexibly interfaceable, portable conputing device
i ncorporating and using the nc,el features of the present invention are
represented in the Figures and described in detail herein. In a first
exenpl ary enbodi nent, a flexibly interfaceable, portable conputing device
100 (FIGS. 1-4) indﬂﬁﬂe§6aiprecessgpe@ﬂhﬂﬂmﬁkalberaﬁgﬁhéﬁqéiamﬂhg a displ ay

i

(e. g.. , an LC»HOrcha EBinpufih i " T active panel or spl ay
screen) 202, a (g g%mv‘ff]éi@%%ogﬁ 3& 0'4!2:3-aatr gégr%?"ﬂ‘g tﬁﬁirteofel (FI GS.

1-6), markabl e surface(Sy 1BOSHPNES T Y2Par aFRfi Bprieqtat ybus or52he( FI GS.
10-11-and 13), 4 SRl@yve or casing 208 (FIGS. 1-3 and 14), and first and
second hinges 210 and 212. A portion of casing 208 may be formed with

al um num or ot her I%q%tw§gght durable material (s). An exterior surface of
the casing 208 may include I'eathePCrSRECLHY® Wage Afl dAeheoyporiheat her- | i ke
texture such asleVd&® pé FBF ned thriugdeappllicxabironi of u s Iad¥ct ,known in

display in a raised position;

FIG. 28 is a perspective view of the computing
device of FIG. 26 at the desk thereof, illustrating an
alternative position for the display;

FIG. 29 1is a perspective view of vyet another
example of the computing device of FIG. 22 at the desk

thereof, illustrating a larger exemplary portrait
Oorientation for the display;

FIG. 30 is a perspective view of the computing
device of FIG. 29 at the desk thereof, illustrating the
display in a raised position;

FIG. 31 is a perspective view of the computing
device of FIG. 29 at the desk thereof, illustrating an
alternative position for the display;

FIG. 32 is a sequenced, side representation of a
ninth exemplary embodiment of the computing device of
the present invention;

FIG. 33 is a plan view of a subsystem of the
computing device of FIG. 32;



‘t'he art as SANTOFRENE. Optionally, the casing mght include a nunber of
pouches or pockets 960 (FIG 1) of any size, type, style, and/or desi.gn,
such as for holding the stylus 152, docunents (not shown), and/or
busi ness cards (not shown) . Preferably, the casing 208 includes a-¢IfFgi g
or fastening nmechanism 970 (FIG 14) , such as a strap, clasp, snap or
zipper. As depicted in FIGS. 1-3 and descri bed herein, first hinge 210
pivotally interconnects display 202, recording unit 101 (described bel ow),
and casing 208. Further, second hinge 212 pivotally interconnects
keyboard 204 and the casing 208. Desirably, the hinges 210 and 212 allow a
user 154 (FIG 11) to select a 12 relative positioning of the display, the
keyboard, and the recording unit. In paf@icular, the pivoting eases use
of the display 202 m@&% e%ghﬁ; t he keyboard or the recording unit, as wll
be more ful ly described’ erel Raft8F. T FRETSSEN AL QD Off| Ghe4s ulgensteen 100
further include§" §Hunbéi of data st orage devices 422, 424, and 429,
| ogi ¢ design inplenentation(s) 436 (discussed further below), a real-tine
clock 421, software §§&ec§54%§, p&gfr@&;d transcei ver 428, serial
transcei ver (e.g 5 RS-232 S8, Pand/ or°'i BEET IS $ATBEE{ AP PRFit0e 430,
el ectrical sourt&®43a2 hngludincaors s6vlsei t ches 406. The bl ock di agram of
FIG 4 illustrates one exanple of the interconnection of conponents of
device 100. In partggyl agg RLOgessor 420.is coupled to a real-time clock
421, volatile apd ponvol atil e nembry SPEelt tes ' #¥2 0fathe gedpa2dnadi spl ay
202, and an |/ d*€Vice of FIG. 32 including a stylus;

)

FIG. 37 is a perspective view of the computing
device of FIG. 32;

FIG. 38 is a perspective view of the computing
device of FIG. 32 including a stylus, illustrating the
display in a raised position;

FIG. 39 is a magnified, Cutaway, sectional,

partial view directed substantially along line 39-39 of
FIG. 33; ang

FIG. 40 is a side representation of an exemplary
} packaging scheme for the computing device(s) of, for
example, FIGS. 17, 22, and/or 32.

BEST MODE FOR CARRYING OUT THE INVENTION

. In accordance with the principles of the present
1nv§ntion, a flexibly interfaceable, portable computing
device 1is provided in which user interfaces to
processor and/or a display are

a
alternatively,
concurrently, or Separately available through
keyboard and/or through a recording unit
surface, and Stylus.

a
markable



interface acting through software select 426 and including infrared
transcei ver 428 and serial transceiver (e.g., RS-232, USB, and/or |EEE
1394 serial port) 430. The processor 420 is coupled to buttons or '1FEBZW6
swi tches 406, and uses software stored in the nmenory device(s) for
managi ng operation of the conmponents. Referring to FIGS. 4 and 6, in one
aspect, (e.g., communication) link(s) (e.g., port(s) 428, 430, 128,
and/ or 130) such as for internal and/or external (e.g., systen
connection(s), and/or the like, in any appropriate enbodi nent(s) of the
present invention, may include, for exanple, serial port(s) and/or
parallel port(s), and/or may include, fqr instance, wreless port(s),
such as infrared ("IR') port(s) and/or riddi o 13 frequency ("RF'1) port (s)
rd(s) and/or protocol (s) such as

, and/or may serve tQ te stan0

RS- 232, Universal Se??%ﬁ Eué’(",s HeffgﬁﬁdFBFe¥§§H?%P@9n. PP ntonee exanpl e,
referring to FIGC™H &y hdar-204naatpo s oioes sard 4291 iRy dhavend. & r el ess
(e.g., RF) linkeathersbettweern, phelec fiokehPSLANSE £ i catjon may
occur W thout apeghanical aggnggg&irlogé Stil referri n%%%&aﬂﬁé 4n
typically, processor = 420 an conponeﬁ%§”h Geitdt Be e Her ewi t h (e.qg.,

real -Li me clock 421 and nenories 422, 424, and 429) may be |ocated

under neat h keyboar dI204a asiidd UsideabdriN edffd@imtlicW th respect. to device
oD bnbion L resgeel o

500 which is diisgussed oW, ies 422, .424, and rise, for
i nstance, a hard iIe,egB gfdpﬁygngaﬁ FORBYLLPE EF¥iage L0RRiRBIGSR CD-ROM a

f
. 1- i a
fLOPpy drive, a FRa&HC&aPa? 4 Processor or controller 420 (FIG. 4),
‘ a display (e.g., an LCD or a thin film transistor "Tpp-

active panel or display screen) 202, a (e.g., QWERTY)
keyboard 204, a recording wunit 101 (FIGS. 1-6),
markable surface(s) 150 (FIGS. 2-3 and 5), a stylus 152
(FIGS. 10-11 and 13), a frame or casing 208 (FIGS. 1-3
and 14), and first and second hinges 210 and 212.

A portion of casing 208 may be formed with
aluminum or other lightweight, durable material (s). An
exterior surface of the casing 208 may include leather,
Oor may have a leathery or leather-like texture such as
can be formed through application of a product known in
Fhe art as SANTOFRENE. Optionally, the casing might

) include a number of pouches or pockets 960 (FIG. 1) of
any size, type, Sstyle, and/or design, such as for
holding the stylus 152, documents (not shown), and/or
?usiness cards (not shown). Preferably, the casing 208
includes a closing or fastening mechanism 970 (FIG.
14), such as a strap, clasp, snap or zZipper.

As depicted in FIGS. 1-3 and described herein
first hinge 210 pivotally interconnects display 202
recording unit 101 (described below), and casing 208

Further, second hinge 212 pivotally interconnects

keyboard 204 and the casing 208. Desirably, the hinges

210 and 212 allow a user 154 (FIG. 11) to select a



*dlskette and/or the like. The processor 420 may operate using software
such as products manufactured by M crosoft Corporation and sold under the
trademarks WNDOAS', 95 and/or WNDOWS' CE. Other standard PC conppp?E§3
990 coupled to processor 420 generally include typical conponents 006
avai lable in standard | aptop or notebook conputers. As depicted in FIG 1,
el ectrical source 434 may conprise one or nore "round" or "cylindrical”
batteries 434 housed wi'thin first hinge 210. As a second exenplary

enbodi ment of the present invention, FIG 7 depicts electrical source 434
as conprising one or nore "flat" batteries 434 nounted adjacent to the
keys of keyboard 204 of flexibly interfgceable, portable conputing device
200. Simlarly to device 100, the deV|é 200 has a first hinge 213

pivotally |ntqu%Qn%%t g di spl ay 202, recording unit 101, and 14 1 casing
208. Further, second  hi Hga* 21 ﬁ?%é%aFP? diisplére shheckeyhdmeckeybBar d 204
and the casing ti’@BreAOdésmuptnmn oh mertiaiul afreat e gsiwic frecerdeng unit

101 will now bespr esephedsi S%léiﬁ@o(Z\tﬁgt}Il nifEhGr Phe }E%ﬁ%é’éd‘ g.uppt 101

i ncludes a worKi grface 103." Markable surface 150 1s superlnposed over
t he wor ki ng sur ace 283. VT h" onéSex¥ipf e, P& hBOREr kbl & sgiepgEébedi ght be

| aid atop the ﬁﬁﬁ@ﬂﬁgfﬁarface I n anot her exanple, the markabl e surface
m ght be a top sheet, or an internediate sheet, of a nunber of sheets
(e.g., a pad) 160 &FIG. 11 ofdp er, p05|t|oned in a stack extending

outmardly fromthe ot Fﬁbn device 100 further includes
a number of data storage devices 422, 424, and 429,

) logic design implementation(s) 436 (discussed further
below), a real-time clock 421, software select 426,

infrared transceiver 428, serial transceiver (e.qg.,

RS-232, USB, and/or IEEE 1394 serial port) 430,

electrical source 434, and buttons or switches 406.

The block diagram of FIG. 4 illustrates one
example of the interconnection of components of device
100. In particular, processor 420 is coupled to a
real-time clock 421, volatile and nonvolatile memory
devices 422, 424, and 429, display 202, and an I1/0
interface acting through software select 426 and
including infrared transceiver 428 and serial
)y transceiver (e.g., RS-232, USB, and/or IEEE 1394 serial
A port) 430. The processor 420 is coupled to buttons or
switches 406, and uses software stored in the memory
device(s) for managing operation of the compenents.

Referring to FIGS. 4 and 6, in one aspect, (e.g.,
communication) 1link(s) (e.g., port(s) 428, 430, 128,
énd/orl130), such as for internal and/or external
(e.qg., system) connection(s), and/or the like, in any
appropriate embodiment (s) of the present invention, may
include, for example, serial port(s) and/or parallel
port(s), and/or may include, for instance, wireless
port(s), such as infrared (“IR") port(s) and/or radio-



“Furthernore, the recording unit mght have any desired orientation.

Mor eover, the markable surface(s) mght be laid and/or held on, and/or
fastened and/or attached to, the working surface. Referring to FIGS‘ @%
recording unit 101 includes housing 102. digitizing tablet or digit] pel 2008
105 (FIG 11), a nunber of (e.g., "soft") buttons or sw tches 106, display
(e.g., an LCD) 108, a nunmber of indicators 110 and/or 112, a processor or
m crocontrol l er 120, a nunber of data storage devices 122 and 124, logic
design inplenentation(s) 136, a real-time clock 121, software select 126,
infrared transceiver 128, serial transceiver (e.g., RS-232, USB, and/or

| EEE 1394 serial port) 130, and electrical source 134. Furthernore, the

m crocontroller 120 is coupled to digi tilzer subsystem 132. Optionally,

PCMCI A sl ot 99Zregyebeycoupkred)t 0poREQEESSO us t ttach

peripheral devigesosHShaes & rBD(plaegﬁand?oza aéaéf?(?%ngrﬁg}r’rerrgrgflygw%f FIG 6

illustrates a block di agram of 6ne ‘SXafPPeCr BrARECLAE brewHhast Rén of

el ectroni ¢ conpbnént SNéversatoferhgl upis (OISB')n pardybeull@EE PBE@ESSor or

m crocontrol | er 1120nésexatpl €d tdra iedl tbi @Gplp,clg(ey%%]agdv%gt Ialrl% and
I ndicators I1

nonvol atil e nmenpry-deyviees 22 and 124, display 108, 5° 110 and
112, and an 1/ O i%terfacezécﬁ?‘% PAYSugh "H3r\rFe Cel%ect RBl6 anpk

i ncl udi ng i nf r al BT EPENERN verhan® afrl sitdtancet r avsenyen t (6ngmayRS- 232,
USB, and/or | EEEca804whendal a peidnani3@l Eurkberimye, the mcrocontrol | er
120 is
| Still referring to FIG. 4, typically, processor
. 420 and components associated therewith (e.qg.,
real-time clock 421 and memories 422, 424, and 429) may
be located underneath keyboard 204, as illustrated in
FIG. 11 with respect to device 500 which is discussed
below. Memories 422, 424, and 429 may comprise, for
instance, a hard file, a hard disk, a removable storage
media, a CD-ROM, a floppy drive, a flash card, a
diskette and/or the like. The processor 420 may
~Operate using software such as products manufactured by
Microsoft Corporation and sold under the trademarks
WINDOWS™ 95 and/or WINDOWS® CE. Other standard PC
components 990 coup;ed to processor 420 generally
| include typical components available in standard laptop
) Or notebook computers.

As depicted in FIG. 1, electrical source 434 may
comprise one or more "round" or “cylindrical" batteries
434 housed within first hinge 210. As a second
exemplary embodiment of the present invention, FIG. 7
depicts electrical source 434 as comprising one or more
"flat" batteries 434 mounted adjacent to the keys of
keyboard 204 of flexibly interfaceable, portable
computing device 200. Similarly to device 100, the
éevice 200 has a first hinge 213 pivotalfy
interconnecting display 202, recording unit 101, and



.

coupl'ed to digitizer subsystem 132 including a digitizing chip set and an

‘el ectromagneti c sensor. The mcrocontroller 120 uses software stored.lEQ%ZMG

the nenory device (s) for

managi ng operation of the conponents such

a data streamis generated by digitizer 105, in response to strokes
produced by the inking stylus 152, for processing, synchronization, and/or
A description of operation of these conponents is presented
herein, with further details provided in the above-incorporated
Application 08/ 747,735. Al though the nunber, type, |ayout and

recordation

i nt erconnection of the conponents of

recording unit 101 mght vary from

that illustrated in FIG 6, a preferredjgexanple of an indicator 110 is a

"pen-down" LED 110,

which illum nates during periods of contact or

engagenent bet ween "§t yFl8- 152 FUFEEST . 1Getbndnchil8)e ands g inmsdeablye surface
ablrg eqpchace tri ght kepsdaide 2p4shaat (RE & 5 (FIG 11) -of

150. The mark
paper which

103 of the re
relatively th
batteries. In
battery techn

t her eby allomﬁgg

reduced. This

i's superinposed or engagingly positioned on rki'ng

sur face

cording unit. In order to allow the recording unit to be nade

in, efect$idaPtdour & 13 tpriof drealshy econpr irses ariingMat i

Pt d:anawilprricﬁdmteiﬁré@éd@di_esAgrd%pg@cgngnglta/ a known
ativel

olregy rhingh (gl ows lbﬁ%f&éeess to _be nmade re
rktg? profile of th _
serves -fo Bhhante! Yorimpiurerymaased profi |thes hiormess

, y ‘flat,
e- T etor df n§Cuki I t sUbE2ARSLOEbI y

for

devi ce 100, upéshréenpl etos . enfiol dnag exBmpasi N@H20Gat-ReLeOf 3% depicted in
.-.F‘I G 14 wth megpechd Qaq%v'aci%pGQQero%ilng %Iug(t"gges:ed tl)gl %\glbther

I

example, the markable surface might be a top sheet, or
an intermediate sheet, of a number of sheets (e.g., a
pad) 160 (FIG. 11) of paper positioned in a stack
extending outwardly from the working surface.
Furthermore, the recording unit might have any desired
Orientation. Moreover, the markable surface(s) might
be laid and/or held on, and/or fastened and/or attached
Lo, the working surface.

Referring to FIGS. 5-6, recording wunit 101
includes housing 102, digitizing tablet or digitizer

105 (FIG. 11), a number of (e.g., "soft") buttons or
Switches 106, display (e.g., an LCD) 108, a number of
indicators 110 and/or 112, a processor or

microcontroller 120, a number of data storage devices
122 and 124, 1ogic design implementation (s) 136, a
real-time clock 121, software select 126, infrared
transceiver 128, serial transceiver (e.g., RS-232, USB,
and/or IEEE 1394 serial port) 130, and electrical
Source 134. Furthermore, the microcontroller 120 is
coupled to digitizer subsystem 132, Optionally, PCMCIA
slot 992 may be coupled to.processor 120, and used to

attach peripheral devices such as a modem and/or
additional memory. ’



.ﬁ@feriing to FIGS. 4 and 6, in one aspect, various conponent(s) (e.g

el ectrical source 134) for recording unit 101 and vari ous conponenq(ﬁ% 2006
(e.qg., electrical source 434) for device 100 may have any nunber of
interrelationship(s) and/or integration(s), such as for purpose(s) of
flexibility and/or conservation. In one exanple, the recording unit could
have its own electrical source 134. In another exanple, electrical source
434 could conprise the -electrical source 134,-and/or vice versa (e.g.,
such as where the electrical source 434, and/or the electrical source
134, service the recording unit as well as other conponent(s) of the

device 100) . In yet another exanple, the electrical source(s) 434 and/or
134 could be located in a spine and/ or 1& hinge for the device. Stil
referring to FIGS. 4 in a further aspect, (de)coupling and/or
(dls)connectablllty ang NAHEEIE LEEn NS AAag T B8 Dptdren@Xamp leer t ai n

enbodi nent (s) off tHéWpreBEﬂtcwnn&nuuqm1oﬂusneCNWEﬁﬁt e&@ﬁbﬁé@@& sgurce 434

services recordregoﬂaihg1Qﬁ“¢_pg@gesso&g %%thgqlgg Dot necessarlly
be turned on aﬂ9c93£059?e£ Q is é |n e end% t

controlled. In one exanpl e ?%e b?dFﬂbp tt%BQ Béalpﬁy§ﬁcﬁﬂp¢kseparated
from devi ce 1001¢&: gvolatike andgeinvalath,lef gembngt ABcecea Qablanaenalnlng

as a 17 (e.g., USB) kiskibetveen piocesset 320 and ¢ jctghéa 39 ce 434

and/ or rocesso r.nor e | ow t he
recordlﬁg uni t %8égpfa§ taéﬁlﬁlanahﬁgwghpﬁg%tV85ﬁ1d% 10686 saéﬁ as for

i ndependent opetAf18R{RY . imreseeér, trhestehkenmy 148l ownd  serial

} transceiver (e.g., RS-232, USB, and/or IEEE 1394 serial

port) 130. Furthermore, the microcontroller 120 is

coupled to digitizer subsystem 132 including a

digitizing chip set and an electromagnetic sensor. The

microcontroller 120 uses software stored in the memory

device(s) for managing operation of the components such

that a data stream is generated by digitizer 105, in

response to strokes produced by the inking stylus 152,

for processing, synchronization, and/or recordation.

A description of operation of. these components is

presented herein, with further details provided in the
above-incorporated Application 08/747,735.

Although the number, type, layout and
interconnection of the components of recording unit 101
might vary from that illustrated in FIG. 6, a preferreg
example of an indicator 110 is a "pen-down" LED 110,
which illuminates during periods of contact or
eéngagement between stylus 152 (FIGS. 10-11 and 13) and
a markable surface 150. The markable surface might
include a sheet or a pad 160 (FIG. 11) ‘of paper which
is superimposed or engagingly positioned on working
surface 103 of the recording unit. In order to allow
the recording unit to be made relatively thin,
electrical source 134 preferably comprises prismatic
batteries. In particular, prismatic batteries are



‘an el ectrical source distinct fromthe recording unit and the device to
service the recording unit, as will be understood by those skilleg1yﬂﬁ;ﬁe
art. Further explanation of the construction and operation of recordi 06
unit 101 and stylus 152 (FIGS. 10-11 and 13) will now be presented.
Digitizer 105 (FIG 11) preferably includes an active area capabl e of
recei ving a nunber of el ectromagnetic signals (e.g. , a nunber of radio
frequencies) , for instance, frompen or stylus 152. The digitizer m ght
nonitor signal (s) wusing a radio-sensitive grid. Preferably, recording
unit 101 can di stingui sh anong "pen-down," pen-up in-proximty, "and
"pen-up out -of -proximty" |ocations, _conditions, and/or states of the
stylus, as discussed in the above-incoHBorated Application 08/ 747,735. The

digitizer can beofmeaed,suchythat ¢.RQ &'oQé%f Lhe .active area is sized to
v . hnol
accommodat e, fogagéang%f, 8.5 in. by %,§|n.Oggper?yAdﬂﬁﬁgér??gﬂﬁ?or any
standard or non- st ahdHr ¢OsP2 MR/ GrlashEpeY of L gfapenerieny] adlagiany
. . . . p el ;

nunber, configutlaei omofahd/ of viard etycofdisheetsit | Ro asidi kkonragi gpl ay 108
can provide proppdscd®r, apg{or (.¢0 }pagghggégr tiqn.tqQ, a user 154.
Wth regard to mR%é%ﬂ% sur f ace 1og'fg|g§ 5 AR b S PLde tHi P9 be a
"soft button" for s MeEs o5 W6YkFRg 9P f aceran3 apiphete

. ! : _ 9 :
super i nposes digrfedimg 105casiong exanphesedr bukt @p 1&edriighkrhean, ar ea
which is predebifieddspddiansmubyh el GEPNHiNG YRI §;1008.38,5HgCI fic input
when a stimulus is detected at the )

Referring to FIGS. 4 and 6, in one aspect, various
component (s) (e.qg., electrical source 134) for
recording unit 101 and various component (s) (e.g.,
electrical source 434) for device 100 may have any
number of interrelationship(s) and/or integration(s),
such as for purpose(s) of flexibility and/or
conservation. In one example, the recording unit could
have its own electrical source 134. In another
example, electrical source 434 could comprise the
electrical source 134, -and/or vice versa (e;g., such as
where the electrical source 434, and/or the electrical
source 134, service the recording unit as well as other
component (s) of the device 100). In yet another
example, the electrical source(s) 434 and/or 134 could

be located in a spine and/or a hinge for the device.

Still referring to FIGS. 4 and 6, in a further
aspect, (de)coupling and/or (dis)connectability among
various components may be optional in certain
embodiment (s) of the present invention. Also, where
electrical source 434 services recording unit 101,
processors 420 and 120 need not necessarily be turned
on and off together; that is, they may be independently
controlled. 1In one example, the recording unit may be
Physically separated from dJdevice 100 (e.g., at a
hinge), with, for instance, a cable remaining as a



button. That is, a soft button might correspond to an area of the
digitizer which is predefined to indicate a specific input value when
stroke information is detected, for exanple, over that area. This. rﬁm
type of soft button is di sclosed in the above-i ncorporated Applicatio

08/ 747,735. Furthernore, button(s) 106 m ght have any |ocation(s) or
position(s) on, or in, the recording unit. For instance, the configuration
of button(s) m ght be designated by default or through a custom zation
procedure. Optionally, a | egend m ght acconpany a given button 106 for an
indication of a function thereof. Preferably, electronic, inking stylus
152 (FIGS. 10-11 and 13) includes electronic (e.g., integrated):
circuitry, a battery, and an ink cartridde, and enlts or resonates at, a
first radio frequepcy. g§ urposes of this dlSCUSSIOﬂ this first radio
frequency might  sefve’ “P?éé%Wﬁgn BiQredscor 120" pea- epetAr PEOXI NMity"
signal . 1n one EfKBBEENEM auﬂAmﬂnpze&e§Q5r&ﬁkiS %ufkﬁkgmogét g¥gﬁrt|cular

frequency) toward. @he QQB? of it &,y Styl Us. e styl us can be néd to
resonate in thag, é hatﬁ?requenc TﬁﬁéflpﬁeQﬂkﬂtEQrﬁ@ht

supply the trac |ng S|gn e??&?%%%xﬁ&ﬁmuﬁamnpe Siopl yudsy daei mgr cl ose
enough to recorH‘i‘%‘@PWinf_L@mermidmoLﬁ) pavesdurg, apye of; it r°ha9"H"1 el ectronics.

Furt her nore, st@mtéuééﬁ&iuaqfeggpgg S tch or pressure sensor
(not shown) for,ge ﬁ%ﬁea secon%ﬂggﬁgﬁlffgaughﬁ r?%Pﬁﬁln%i%ﬂﬁﬁerent
tIO

si gnal and/ or an a §Pgﬁ§¥7“ﬁhéﬁ“¥ﬁecprplo¢ dhiet stad usi1d S
engaged, such a%etﬁPQﬁﬁSH?Q@thaChedbvaﬂLlemr1arg§§egrt

i
Further explanation of the construction andg
operation of recording unit 101 and stylus 152 (FIGS.
10-11 and 13) wila now be presented. Dloltlzer 105
(FIG. 11) bPreferably includes an active drec capable of
receiving a number of electromagnetic signals (e.g., a

number of radio frequencies), for instance, from pen or

Stylus 152. The digitizer might monitor signal(s)
using a radio- sensitive grid. Preferably, recording
unit 101 can distinguish among  "pen-dowr, " “pen-up

in-proximity,"and"pen-upout-of-proximity"locations

conditions, and/or states of the stylus, as discussed

in the above- incorporated Application 08/747,735. The
; digitizer can be formed such that a portion of the
active area is sized to accommodate, for example, 8.5
in. by 11 in. pbaper, A4 paper, and/or any standard or
non-standard size and/or shape of paper, including any
number, configuration, and/or variety of sheets. In
addition, display 198 can provide prompts for, and/or
communicate information to, a user 154.

With regard to working surface 103 (7IG. 5), a
button 106 might be a "soft button" formed as an area
of working surface 103 which superimposes dlgltlzer
105. For example, a button 106 might be'an area which

is predefined to transmit to recording unit 101 a



19 upon a surf
"t ouchi ng" sign
i nstance, the
above-descri bed
t hereto. Option
dedi cated |ine
i nki ng capabi |
by witing of t
superi nposed w
in-proximty" s
with respect t
over paper 150
"pen-up in-prox

notMAthstandlng

maneuvers the s
separated from
(e.g., pad 160)
strean1(e g.

oper at ed by user

ace. This second radio frequency mght serve as a

al or a "pen-down" signal conveyed to digitizer 105. For

"pen-down" signal mght be substituted for the

=1 FEB 2006

"pen-up in-proximty" signal, or transmtted in addition
ally, the "pen-down" signal mght be transmtted through a
(not shown). Moreover, the tip of stylus 152 has physi cal
ties. For exanple, the "pen-down" signal mght be activated
ext and/or marks 946 (FIG 10) upon markabl e surface 150,
th respect to digitizer 105. Furthernore, the "pen-up
i gnal m ght be activated]h rely by hovering of the stylus

o recording unit 101, suc

as by hovering of the stylus

sP&acédiat gmpthe »d1eg1 taZ@rtlmqu)é e%efdente*&%edpe d?Yn"”" and
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Or position(s) on, or in, the recording unit. For
instance, the configuration of button(s) might be
designated by default or through a customization
procedure. Optionally, a legend might accompany a

given button 106 for an indication of a function
thereof.

Preferably, electronic, inking stylus 152 (FIGS.
19-11 and 13) includes electronic (e.qg., integrated)
Circultry, a battery, and an ink cartridge, and emits,
Or resonates at, a first radio frequency. For purposes
of this discussion, this first radio frequency might
s§rve as a "tracking" signal or a “Pen-up in-proximity"
Signal. In one embodiment, digitizer 105 emits a field
(at a particular frequency) toward the core of the
stylus. The stylus can be formed to resonate in that
field (at that frequency) . Thus, the stylus might
supply the tracking signal to the recording unit simply
by being close enough to recording unit 101, without
powering any of its own electronics.

Furthermore, stylus 152 preferably includes a
switch or a pressure sensor (not shown) for generating
a4 second radio frequency (e. 9., a different signal
and/or an additional signal) when the tip of the stylus

1S engaged, such as by being contacted with, or pressed



"digitizer 105 might generate the "stroke" data by monitoring and/ or
Sanpling the "pen-up in-proximty" 20 signal and/or the "pen-down" signal
across-a receiver such as radio-sensitive grid (not shown) . As degggkged
above, a physical inking capability of the tip of the stylus prefer 2006
further allows formation of physical marks 946 on, for exanple, paper 150
which is superinposed over the working surface. Recording unit 101 thus
serves to generate and ‘record a data streamrepresenting handwitten text.
A user 154 mght use the recording unit in conjunction wth a nunber of
sheets of paper 150 sinply by placing and/or clipping the paper against
wor ki ng surface 103 of the recording uqit. As illustrated by markings 946
in FIG 10, strokes physically inked on £he paper by stylus 152 can be

el ectronically gspresgntgdsin.a data. streamgenerated by the recording
unit. For exanple, the daif%gestregl;rhl?ﬁ ghto's St dEEMFNCE Fedr i tt en

strokes are receiVed, 2 har ebgueheng | nyl et lelaactar omean - doenor @ iafiahandwri tt en
notes 946. Dat&Femcoration isigeneeal | yosacconptd:shed,ddhreugh  detection of

strokes and "evadS-douipl  eX e, event m.ght. be an occurrence which
is assigned a redef'ned,negﬁ%ng.migeéri%%y %ﬁé€£ﬁ§ﬁﬁ§%niﬁﬁf b&hedefined in

order to facilitate rEcordiPRg an®@FBr P pr bR ed&rigicl "a davaastream In
particul ar, evdriansnightedbeigategorided tasreayt ona@bg%xllé/l%gnertg%ed by
recording unit 4k Qlowgs LR¥RKed ser_ 154, as.djscussed in the
above-incorporq£§§§g§§gé iati%n 88ﬂ§§?¥73%? Eﬁﬁ@ﬁ?}tte through ~a

ine (not shown).
j
Moreover, the tip of stylus 152 has physical
inking capabilities. For example, the “pen-down®"
signal might be activated by writing of text and/or
marks 946 (FIG. 10) upon markable surface 150,
superimposed with respect to digitizer 105.
Furthermore, the "“pen-up in-proximity" signal might be
actiyated merely by hovering of the stylus with respect
Lo recording unit 101, such as by hovering of the
Stylus over paper 150 placed atop the digitizer.
Moreover, the ‘"pen-down" and "Pen-up in-proximity"
signals might be sensed by the recording unit
notwithstanding lack of direct physical touching, such
as when user 154 maneuvers the stylus over and/or upon
) a sheet or layer of paper which is separated from
working surface 103 by a number of other sheets or
layers (e.qg., pad 160) of paper and/or item(s).

Digitizer 105 generates a data stream (e.g.,
"stroke" data) representing the strokes of stylus 152,
operated by user 154. The "stroke" data might comprise
text and/or any number of marks, lines, and/or shapes
946 (FIG. 10) written on, oOr in proximity to, working
surface 103 of recording unit 101. For instance,
digitizer 105 might generate the "stroke" data 5&
monitoring and/or sampling the "pen-up in-proximity"



X

-autonatlcally generated events m ght occur and be detected and/or recorded
Wit hout specific input from the user. Wen a predefined event (e.g

pen-up - | FED 2006 21 in-proximty event) -is detected, a unique dathFEBsz
string identifying the event m ght be recorded. The recordlng unit 101

m ght then record a Linme and date stanp indicative of the Linme and date at
which the event occurred. This recording of a tine and date stanp in
association with each event mght facilitate |ater processing and/or
synchroni zati on (descri bed bel ow) of stroke and event data. Exanples of
user invocations of events include a "new page" event (e.g., used to
identify the particular page of a witing nedi umupon whi ch subsequent
strokes wll be made) and a "stroke chapacterization” event (e.g., used
to indicate that ggrt?ln rokes share a conmon characteristic, and/or
used to |abel prev?ousl§ I/ Ucdritfed Paar dows" bel aitp loRcaospeai fecet yoe) .
Further, the usgfchigghtradse- sefisibuid gimils)ndO6nodhpcusses. abome.q and/ or

boundlng strokesbober arbﬁyggdéyﬁlg&lg% ?QS%R#IJQ§Iﬁ;sBee;§$$§%%%¥§ahgiean

i nvocation of sw tton
certain meanings. §P§§ePrefer % %ﬁ%ﬁﬁﬁ'ﬁéﬁPwsa P tdemnoévemts ica ) def i ned
whi ch i ndi cat es TRE%S st3Afus oI52 h’as beramp ¥ oughapeirnt 0sgonk@acin W th, for

i nstance, mar kabsepe sitifcaR 1R ﬁhéowo}bﬁﬂfsﬂhQQ% obe defined a pen-up
event which indicates that the stylus has been te from for exanple,

the mar kabl e surface. Furthernore,
Recording unit 101 thus serves to generate and

f:} record a data stream representing handwritten text. A
user 154 might use the recording unit in conjunction
with a number of sheets of paper 150 simply by placing
and/or clipping the paper against working surface 103
of the recording unit. As illustrated by markings 946
in FIG. 10, strokes physically inked on the paper by
stylus 152 can be electronically represented in a data
Stream generated by the recording unit. For example,
the data stream might be recorded while handwritten
strokes are received, thereby creating an electronic
record of handwritten notes 946.

Data recordation is generally accomplished through

' ) detection of strokes and "events." For example, an

: 1

. event might be an occurrence which is assigned a
predefined meaning. A variety of events might be

defined in order to facilitate recording and/or
processing of a data stream.

In particular, events might be categorized as
automatically generated by recording unit 101 or as
invoked by user 154, as discussed in the
above-incorporated Application 08/747,735. Namely,
automatically generated events might occur and be
detected and/or recorded without specific input from

the user. When a predefined event (e.g., a pen-up



recording unit 101 m ght provide additional information regarding a stylus
which is not touching the markable surface, nanely, whether the sfghyiw

in proximty (a "pen-up in-proximty" event) or out of proximty (

"pen-up out-of-proximty" event). 22 As will be appreciated by those
skilled in the art, design choices mght allow nunmerous vari ations,
settabl e by user 154 and/or a manufacturer, retailer, and/or servicing
entity. In accordance with the principles of the present invention, device
100 further includes |ogic design inplenentation(s) 436 (FIG 4) coupled
to processor 420. Mreover, recording unit 101 further includes 1logic
design inplenentation(s) 136 (FIG 6) caupled to mcrocontroller 120.

These neasures. facilitate operation of the device 100 and synchroni zation
(descri bed her dimprokimatgr eatnon lmenﬁk@medASamuhlq@@<kﬁpp&ﬁqu® d by

those skilled |1raetnmq f3ihg ,gm@ 485 93 MTIP,' epe %%éé)[‘srf‘lg(S and m ght

i ncl ude software code |nstru I ons an a eneﬁ¥15Qém@

hardware (e.g. ,L.mgjlatt es&anWSP dé\ﬂe@es’jecqii?r ?n§t15‘ﬁcea“dtﬁétﬁo@|t@ﬂm ght
i ncl ude fi nite-$xddic@tinehiofes;heBoolsanandl gty aat andion 'thuazzy'enlt0gi C.

Al 'so, the |ogi cdesirga. mrght fé@&&%gdlogl tal ; rangér? d’gaé?& %‘% '&%‘Jage(s)
assenbl y Ianguggg&&)atlo /or, |gh Ievg t % g
and/ or LISP), i‘hcludi™g PhdddDsfa@l CYSRE oBf et 6PFéﬁﬁ5FF8nl@éeg' CH+

and/ or "JAA#V).DHQ§@§ﬁﬁhggam@Vdm'@Sncmrenlianidnerd@escnbpﬁlmﬂudﬁ wge and
operation of dewregel@Qawelbnpoykdhe presented. As represented in FIG 1
=Lh% device 100 can be used in a

Examples of user invocations of events include a
"new page" event (e.g., used to identify the particular
page of a writing medium'upon which subsequent strokes
will be made) and a "stroke characterization® event
(e.g., used to indicate that certain strokes share a
common characteristic, and/or used to label previously
recorded data as being'of a specific type). Further,
the user might use soft button(s) 106, discussed above,
and/or “bounding strokes™" for invocation of events.
That is, events, such as an invocation of switches or

soft button(s) 106, might be defined to have certain
meanings.

t) In a preferred embodiment, a pen-down event is
defined which indicates that stylus 152 has been
brought into contact with, for instance, markable
surface 150. Also, there might be defined a pen-up
event which indicates that the stylus has been lifted
from, for example, the markable surface. Furthermore,
recording unit 101 might provide additional information
regarding a stylus which is not touching the markable
surface, namely, whether the stylus is in proximity (a
"pen-up in-proximity" event) or out of proximity (a
“pen-up out-of-proximity" event).



'typi cal |aptop or notebook conputer orientation or configuration. For
i nstance, a user 154 might sit with casing 208 supported upon his or her
lap (or a table or desk 2280 as depicted in FIGS. 22-31), such that'ﬂﬁTBzmg
user can type at keyboard 204 and view display 202. Furthernore, as
depicted in FIG 2, the user can pivotally raise the keyboard (pivotally
connected at - 1 FEB 2006 23 second hinge 212) to uncover recording unit
101. In addition, with the keyboard still lifted, the user can pivotally
lift the recording unit (pivotally connected at first hinge 210). As
depicted in FIG 3, the user can then pivotally |ower the keyboard, with
the recording unit lifted. Next, the user can pivotally |ower the
recording unit over the keyboard, for easy use of the recording unit, in
accordance with the principles of the present invention. Desirably, user
154 can sel ect to @Se “tie K bRRIEGIRdLdr bvhehpeeosdii hgedunnt cha
conj uncti on wiatit .t Fedigplawi2ez, mghdi scussesumdiRifl Rah addhti on, a user
154 can advant@gageQuslsy ,¢h eyboard 204, for instance, after
havi ng used rec%rdln b%n?gég ﬁgQNgﬁgkhh% ﬁ%nﬁg%ﬁt%dﬂid ﬁﬁFPy lift the
recording uni £ 4MeSEEY 5L nEi £REL ﬁXnge 210, pivotally ralse t he keyboard
connected at second hinge 212 opposite to the first hinge, pivotally | ower
the recording unita 80dothnALbYPiyalal Iy ihovered s Jreyhoard, Such a

0

sequence i s iIIustrate by _.exam nation, in owi g PSFESPE of FIG 3,
FIG 2, and #ﬂﬁ evice 100 further includes loglc design

implementatlon(s) 436 (FIG. 4) coupled to processor

B 420. Moreover, recording unit 101 further includes
logic design implementation(s) 136 (FIG. 6) coupled to
microcontroller 120. These measures. facilitate

operation of the device 100 and synchronization
(described herein) of information therefor. As will be
appreciated by those skilled in the art, the design
implementations 436 and 136 might include software
(e.g., code instructions and/or statements) and/or
hardware (e.qg., gates and/or devices). For instance,
the logic might include finite-state machines, Boolean
algebra, and/or “"fuzzy" logic. Also, the logic design
might include digital logic, machine language(s),
assembly language(s), and/or high-level lanquages
(e.g.. C, FORTRAN, and/or LISP), including those suited
J for object orientation (e.g., C++ and/or "Javav).

Returning to FIGS. 1-3, further description of use
and operation of device 100 will now be presented. As
represented in FIG. 1, the device 100 can be used in a
typical laptop or notebook computer orientation or
configuration. For instance, a user 154 might sit with
casing 208 supported upon his or her lap (or a table or
desk 2280 as depicted in FIGS. 22-31), such that the
user can type at keyboard 204 and view display 202.
Furthermore, as depicted in FIG. 2, the user cah
pivotally raise the keyboard (pivotally connected at



‘First '‘and second hinges 210 and 212 serve to allow display 202 and
keyboard 204 to be folded in casing 208, and the overall device to be slim
and portable, such as is illustrated in FIG 14 with respect to devi ce
600 (discussed bel ow). Also, for purposes of enhancing user viewngFEB 2006
di splay 202 can optionally include a collapsible stand or brace (e.g.,
support arm 2464 depicted in FIG 24) on its backside for partial, total,
or auxiliary support thereof. - | FEB 2006 24 i Device 100 is preferably
configured so recording wunit 101 can rest upon an exterior part of second
hi nge 212, to prevent the recording unit fromresting upon keys of
keyboard 204 when positioned thereabove. Furthernore, side rails or bars
(not shown) about, or adj acent to, theﬂaeyboard can protect its keys from
contact with the.r rgi. I’llé bg provi di n E port therefor.

Al ternatively, suc §i Pt ? ‘b%ﬁc("ﬁr gipd wRify. 101 nt edral I y)
formed on the baéﬁéFé@nofwmmetneed;eydoaug:l usrultll Dpf tehalthe, usetr aghabl e

| eg(s) or su plit/ shi1epul Of 0 h i recordi ng
unigg )As wil | pp 6g§%§?ood %sh@ %Eb%% leE gplb%ctlg% ?’ Cgﬁgkggechm gues

ose skil
serve to provi de a car ARER 2i)]«t:(p\/\ieeﬁmt ﬂ%pb%‘b?&lld‘e%ﬁ tﬁe FBBOREFHG unit
and the keys of “ffe T(Wboa?ldfoqall@y 8laepi cttbea ksatteptridie @dnhecthwity

feature of a thEt‘dr@Xﬁ@phﬂiy epbesd neme)&f tthe psesephni pYERLL PNy

|l ustrated b bl rta ting_device 300. In
Largch?af ?chégék txe ?Eg EE@'uéit over %he keyggg : gforvgasy

use o the recording unit, in accordance with the
; principles of the present invention. Desirably, user
154 can select to use the keyboard and/or the recording

‘unit in conjunction with the display 202, as discussed
herein

In additiony a user 154 can advantageously choose
to use keyboard 204, for instance, after having used
recording unit 101. Namely, the user could pivotally
lift the recording unit connected at first hinge 210,
pivotally raise the keyboard connected at second hinge
212 opposite to the first hinge, pivotally lower the
recording unit, and finally pivotally 1lower the

keyboard. Such a sequence is illustrated by
"\ examination, in the following order, of FIG. 3, FIG. 2,
N and FIG. 1.

First and second hinges 210 and 212 serve to allow
display 202 and keyboard 204 to be folded in casing
208, and the overall device to be slim and portable,
such as is illustrated in FIG. 14 with respect to
device 600 (discussed below). Also, for purposes of
enhancing user viewing, display 202 can optionally
include a collapsible stand or brace (e.g., support arm
2464 depicted in FIG. 24) on its backside for partlal
total, or auxiliary support thereof.



.101 can be sel ectively coupl ed/attached and/or selectively
decoupl ed/ det ached from device 300, such as through optical, elegﬁuﬁga}
wirel ess, infrared, radi o- frequency and/ or nechanical port(s), |ink( ),mﬁn
connector(s) 428 and/or 430 (FIG 4) as well as port (s) , link (s) , or
connector (s) 128 and/or 130 (FIG ‘6). A hinge 215 pivotally interconnects
di splay 202 and keyboard 204, thereby allow ng user 154 to swng the

di spl ay 202 open or closed fromthe keyboard. Alternatively, a first hinge
could pivotally interconnect display 202, recording unit 101, and the
casing, and a second hinge could pivotally interconnect 25 keyboard 204
and the casing, conparably to hinges 210 and 212 depicted in FIGS. 1-3.
Desirably, user(s) 154 can use the recoraﬂng unit separately, or
concurrently, with a use of keyboard 202 and di splay 204, as represented
in FIG 8. For exanple & &ggr1iSBfr%Vatera’ngnlfbg‘ér%%rﬁ%rré?ﬁé’ef%“@h devi ce
300. In attendi Hid Afét ¢ay st hpooord exercépr pdre nfeseqmyd decigde to t ake
just recording wid, 1l praithrady@ntageedshy &%ggnﬁydﬁtﬁg%tg%geu&k?ﬁ1the
device 300. A”Mq£§§059'”9 L$%§n}05 af th vari qus enbodi nent of the
present invention di scussed RePE n 4 ght B HOSHRa"eY OHHGH¥E to be

sel ectively coupledhgidorsel eétpvet il sevodpired (heonslorwrer atmwonent (s) .

Wth respect tadutientse(s) the YRz dan0pradcupdati Reyvaf from
i nformati on, squ) e RI.0GESSOrS 420 anqn}qufoe di scussed further

n
bel ow i n the description of FI& -efgrding unit P thg support
therefor. Alternatively, such side rail(s) or bar(s)

i could be (e.g., integrally) formed on the backside of
the recording unit. Optionally, retractable leg(s) or
support (s) could be positioned on the backside of the
recording unit. As will be understood by those skilled
in the art, such techniques serve to provide a
clearance between the backside of the recording unit
and the keys of the keyboard.

FIG. 8 depicts a selective connectivity feature of

a third exemplary embodiment of the present invention,

illustrated as flexibly interfaceable, portable

computing device 300. In particular, recording unit

101 can be selectively coupled/attached and/or

. selectively decoupled/detached from device 300, such as
through optical, electrical, wireless, infrared, radio-
frequency and/or mechanical port(s), link(s), or
connector (s) 428 and/or 430 (FIG. 4) as well as

port(s), link(s). or connector(s) 128 and/or 130 (FIG.
6).

A hinge 215 pivotally interconnects display 202
and keyboard 204, thereby allowing user 154 to swing
the display 202 open or closed from the keyboard.
Alternatively, a first hinge could pivotally
interconnect display 202, recording unit 101, and the
casing, and a second hinge could pivotally interconnect



l'n actor dance with the principles of the present invention, any display
202 can operate in view ng nodes suited or selected for desired ~1FEB 206
orientations of recording unit 101 and/ or keyboard 204. Wth regard to
device 100 (FIGS. 1-3), display 202 nay operate in, for exanple, |andscape
or portrait nodes, as wll be discussed now, as well as further below wth

respect to FIG 15. As will be understood by those skilled in the art, in
| andscape node, graphics and/or text of display 202 are oriented along the
shorter of the two major axes of the display 202 illustrated in FIG 1.

That is, in |andscape node, a direction "fromup to down" would be
oriented "fromtop to bottom" ARROWL, of the display -1 FEB 2006 26 202,
conparably to an el evation view Typicallsy, a user 154 would prefer

| andscape node of the display 202 when using keyboard 204. In particular,
software appli EQYRPUME sifhh 2as) wored cps boes sompaaatl 1gpreadsheet £1often are
suited for use amd| ardstape vEaden FRggoni rast, when using recording unit
101, a user 154 would usually desire portrait node of the display 202,
where graphics and/or text of the display 202 are oriented along the

| onger of the two ndjoT: @y ofisehés) displcay @02 tillel ustoadedy iumikl G | .
hbpely, inhport$e@?rammne,oa dbmﬁﬁhkﬁnlgir@ﬂﬂug &@bQﬂMﬂéﬁMG%Qﬁﬁﬁ) orgentfd
" fromright to e Py (or_"fromleft to _right”) of the display
202, generally ?%?e?ﬁg légRE%M'"chs§ﬁ?§§?ﬁn 5Pt r'&i t Thode 8of diFSHl ay 202
advant ageous| y St UMfodat €459 hel Y uBdy wea e lusier awotdrf erence with

device 300. In attending a meeting at the conference,
) : the user may decide to take just recording unit 101,
and advantageously decouple the same from the device
300. Any recording unit 101 of the various embodiments
of the present invention discussed herein might be
formed or configured to be selectively coupled and
selectively decoupled from other component (s) . With
respect to such use(s), synchronization angd updating of
information, such as between processors 420 and 120,

are discussed further below in the description of FIG.
15.

In accordance with the principles of the present
invention, any display 202 can operate in viewing modes
suited or selected for desired orientations of
recording unit 101 and/or keyboard 204. With regard to
device 100 (FIGS. 1-3), display 202 may operate in; for
example, landscape or portrait modes, as will be

discussed now, as well as further below with respect to
FIG. 15.

As will be understood by those skilled in the art,
in landscape mode, graphics and/or text of display 202
are oriented along the shorter of the two major axes of
the display 202 illustrated in FIG. 1. That is, in
landscape mode, a direction "from up to down" would be
oriented “from top to bottom," ARROW L, of the display



‘write-on commn, run-of - the -mill [ined paper 150. In a given view ng
mode bf display 202, processor(s) 420, 120 with respective | ogic design
i npl enentation(s) 436, 136 could provide real-time incorporation of user
input (e.g., markings 946 on paper 150 superinposing the recording unit
101, or typing at keyboard 204) into any desired graphics andf &rFEBeggs
For instance, a user 154 may draw on markable surface 150 with
correspondi ng el ectroni¢c inagery appearing on display 202, for desirable
interactivity. Further, any other or independent information (e.g., stored
in menory) could be provided on the display 202 as aid, assistance, or
reference to the user or operator of the recording unit 101 or the
keyboard 204. -1 FEB 2006 27 Preferably,26l ogi c design inplementation(s)
136, 136 allombﬁyjtchin% bet ween or anong view ng nodes, as discussed
bel ow in regard’to FIra'P35251Y be2Bx8ABY &L 105w t%hi ngtXRiddddscape node
occurs automati gafr yl Mherulkeybobed 128d4sispactideerf amd 8WspChy np L o

portrait node eorenrssayhoned ey 4 th optional; licit user
overri di ng) mheﬁpéfcordin unit 101 is active gnd'“%é%ﬁéct%? or" dt t ached to

devi ce 100. Such Autonat?® aM éfi HET fel” SEaFP EhABEghP BRAdS b ton of a
pin, as will. PEt¥hderstoodasy fiolmoseeskn | ladisicaptheoast . I n  anot her
exanpl e, user 154 may explicitly select between view ng nodes, such as by
operating button(s) ﬁQQ: FIG 4), button(s) 106 (FIGS. 5-6), and/or keys

of keyboard 204. ontrast, when using récording unit 101, a user
154 would usually desire portrait mode of the display
‘) 202, where graphics and/or text of the display 202 are

oriented along the longer of the two major axes of the
display 202 illustrated in FIG. 1. Namely, in portrait
mode, a direction “from up to down" would be oriented
“from right to left," ARROW P, (or "from left to
right") of the display 202, generally referred to as
"Crosswise. " Portrait mode of display 202
advantageously accommodates the usual way a user would
write on common, run-of-the-mill lined paper 150.

In a given viewing mode of display 202,
brocessor(s) 420, 120 with respective logic design
implementation(s) 436, 136 could provide real-time
incorporation of user input (e.g., markings 946 on
paper 150 superimposing the recording unit 101, or
typing at keyboard 204) into any desired graphics
and/or text. For instance, a user 154 may draw on
markable surface 150 with corresponding electronic
imagery appearing on display 202, for desirable
interactivity. Fnrther, any other or independent
information (e.g., stored in memory) could be provided
on the display 202 as aid, assistance, or reference to

the user or operator of the recording unit 101 or the
keyboard 204.



\n accor dance with the present invention, FIG 15 represents exenplary
Iogl c'used to acconplish synchronization of information as well as
switching between |andscape and portrait nodes. In a preferred

enbodi nent, the logic is part of a loop inplenented using |ogic Y&SEGR006

i npl ementation 436, preferably in conjunction with | ogic design

i npl ementation 136, as w |l be understood by those skilled in the art. For
exanple, a loop can start at STEP 700. The |oop may serve to evaluate and
respond to statuses, states, or conditions of, or with respect to, the
recording unit 101. After the |oop has started at STEP 700, I NQU RY 702
determ nes whether recording unit 101 is docked. For exanple, this

determ nation can be nade on the basis xf optical, electrical, wreless,
infrared, radio-frequency and/ or nechani cal connection of ports 428, 430
and 128, 130, possi bFPyelareohy untdgon &éﬁﬂ’qrﬂ&nﬁ:ﬂ@ﬁ@hﬁa([@{ showy, and/ or

| ogi ¢ desi gn i mbeneniadi ans 143 rnative enbodi nent,

| NQUI RY 702 coyld g Eg(rjnﬂj ne V\he?hgrggw%e;@ooérr 3”‘3%2 ‘?Jsetvﬁot exgoie S as

di scussed herei n. 5\ Regat’ Ve Heter APALET dh HE | Noul By 202 ?é@‘ﬂnltes, in a
switch to Iandséélbéchbﬂé torlafidplape ROe atC\SﬂZEl%utM@ud_\kanw ya,hdr{ has been
det er ni ned t hat keebos dingna un tacl(;_)\lel sarnptswlg%lcﬂgn Stecdp\%wa dnSIO| ay 202.
Furthernore, it i.s pgesubnteodm tthlat E %{/ o be used W|Ot
di splay 202. Therefore,” as Siids&d Opltéﬂ'a%]caﬁépllrﬁ@étl si3dve
appropriate vi e%"ﬁﬁfh%d’ég S’FEP 7r4€@.ord1nq unit 101 is active and

connected or attached to device 100. Such automatic
3 switching may occur through activation of a pin, as
will be understood by those skilled in the art. In

another example, user 154 may explicitly select between
viewing modes, such as by operating button(s) 406 (FIG.

4), button(s) 106 (FIGS. 5-6), and/or keys of keyboard
204 .

In accordance with the present invention, FIG. 15
represents exemplary logic used to accomplish
synchronization of information as well as switching
between landscape and portrait modes. 1In a preferred
embodiment, the logic is part of a loop impleménted
using logic design implementation 436, preferably in

-) conjunction with logic design implementation 136, as
will be understood by those skilled in the art. For
example, a loop can start at STEP 700. The loop may
S5erve to evaluate and respond to statuses, states, or

conditions of, or with respect to, the recording unit
101.

After the loop has started at STEP 700, INQUIRY
702 determines whether recording unit 101 is docked.
For example, this determination can be made on the
basis of optical, electrical, wireless, infrared,
radio-frequency and/or mechanical connection of ports
428, 430 and 128, 130, possibly in conjunction with



%he above- descri bed I NQUIRY 702 is suitable for

aepicted in FIG 1. In an alternative configuration which wll be

under st ood by

those skilled in the art, a negative determ nation at
| NQUI RY 702 might instead positively indicate that the keyboard is-j
in use with the display 202, so |andscape node woul d be appropriate,

use with device 100 as

TR

740. This alternative fornmation of INQU RY 702 is suitable for use with
device 400 (FIG 9), discussed below After STEP 740 of FIG 15, the | oop
ends at STEP 760 with a possibility of continued | ooping, for exanple,

t hrough STEP 700 and I NQUI RY 702. For instance, this |oop m ght cycle

t hroughout active operation of a flexibly interfaceable, portable
conputing device fornmed in accordance w2gh the present invention
Optionally, a user 154 m ght sel ect whether the loop is to be activated.
Further, the user 1 'ght "bvEteite 2861 atlleovFedfisig nmbiesemand/ oy ovi de 7,
29 suppl enent al4 bf 2addi 8 Fondln wheai tgrmmdeesdnbAS ménl:l, PeouAPPHRGH at ed by

those skilled idodhe saktrmREbUNM Nt QN 02, .a positiv
é{ggfatdlggés,to synch88%|zaffg8?'%%ﬁﬁt7iﬁ?o%¥§ i%f or mat i on

det erm nati on

bet ween processors 420

122, 124. As described above in regard to FIG 8, a user 154 may

advant ageously oper af ge§ €908 NG

status, state,

or _condition, For 1nstanc e user

storage in the ihdepehdent 1FeEdFRhgiassi ttoduidinglart @Adanee STEa

740. Namely, it has been determined that recording
unit 101 is not being used with the display 202.
Furthermore, it is presumed that keyboard 204 is to be
used with the display 202. Therefore, as discussed

above, landscape mode is the appropriate viewing mode,
STEP 740.

The above-described INQUIRY 702 is suitable for
use with device 100 as depicted in FIG. 1. In an
alternative configuration which will be understood by
those skilled in the art, a negative determination at
INQUIRY 702 might instead positively indicate that the
keyboard is in fact in use with the display 202, so
landscape mode would be appropriate, STEP 740. This
alternative formation of INQUIRY 702 is suitable for
use with device 400 (FIG. 9), discussed below.

After STEP 740 of FIG. 15, the loop ends at STEP
760 with a possibility of continued looping, for

example, through STEPFP 700 and INQUIRY 702. For
instance, this loop might cycle throughout active
operation of a flexibly interfaceable, portable

computing device formed in accordance with the present
invention. Optionally, a user 154 might select whether
the loop is to be activated. Further, the user might
override default viewing modes, and/or provide

anff20 -and associ ated nenories 422, 424, 429 and

i i iLvely d | ed
ik d00, 10 prasflespiiely, dosotpled



'?resehtation. Fol | owi ng such separate use, the user can sinply reconnect
he recording unit for re-coupling of processors 420 and 120, to

advant ageously synchronize information therebetween. That is, any -1 FEB 2006
information newly input into recording unit 101 as a stand-alone unit can
be updated and reconciled with any information previously available to the
processor 420, and vice versa. In one exanple, a decoupled recording unit
101 electronically recéives new information. Upon re-coupling, processor
420 reads fromthe recording unit the new information. Tine and date
stanping can assist in the synchronization. For instance, information can
be classified as newif the information has been input or nodified |ater
than the occurrence of the |ast synchr#hization. That is, the tine and
date may be wiftten into a data streamon the recording unit at

successful conpi 6t on OF 2dabh et B iqradst &Y ingh MOgar sl eudami ttheepr ocessor
420 may send amPRckhowlesdgpenenbstosiprioeessar ch20aaf t er successful recei pt
of the information. In another exanple, a user 30 154 or other entity may
configure the recorq&ﬂglunit 101 to transfer only information which has
been input since the 14t "datQ TRHABY &Pt 0? p1o§d s ¥BrddZomipatyen anot her
aspect of the ifV@&fdton,leadassertol54yncbubmli 44 miont he speocessor 42@ to a

server or netwarkGormaittibnr e¢rdbpg UPFdcddh couphgd %80'6 oypl ed,. for

synchronizatiogﬁgé: A2 Jat abase, ag gﬂ|| ?e gggrec'ate thdSe skilled
inthe art. Simlarly, prdtéssers120%  nag? be! touptedl o al¥er versor
net wor Kk, mherecgﬁﬁﬁppﬁ@ above in regard to FIG. 8, a user 154 may
) advantageously operate recording unit 101 in a
Selectively decoupled status, state, or condition. For
instance, the user may mark notes 946 for storage in
the independent recording unit during attendance at a

presentation. Following such separate use, the user
can simply reconnect the recording unit for re-coupling
of processors 420 and 120, to advantageously
synchronize information therebetween. That 1is, any

information newly input into recording unit 101 as a
stand-alone unit can be updated and reconciled with any

information previously available to the processor 420,
and vice versa.

In one example, a decoupled recording unit 101

) electronically receives new information. Upon
re-coupling, processor 420 reads from the recording
unit the new information. Time and date stamping can
assist in the synchronization. For instance,
information can be classified as new if the information
has been input or modified later than the occurrence of
the last synchronization. That is, the time and date
may be written into a data stream on the recording unit
at successful completion of each data transfer. In
particular, the processor 420 may send an
acknowledgement to processor 120 after successful
receipt of the information. 1In another example, a user



* of rebording unit 101 to processor 420 results in synchronization of
information, in accordance with the present invention. The server or
network m ght be accessible by other users, for exanple, peers, cus.Ip 2
overseers and/or adm nistrative assistants. Furthernore, the other usgﬁ 905
may have differing |evel(s) of access. Also, any of a variety of

priority, updating, verification and/or conflict resolution schemes m ght
be enpl oyed. Foll owi ng synchroni zation at STEP 710, |INQUI RY 720 determ nes
whet her recording unit 101 is in use. A determ nation of non-use of the
recording unit results in a switch to | andscape node for display 202, at
STEP 740, with the presunption that keyboard 204 is to be wused with the
di splay 202. Further, should INQU RY 72¢p determi ne that the recording unit
is indeed in use t hen STEP 730 makes a switch to portrait node for

di spl ay 202. Ast H ST ralfore Lypowlr apt f ipdee i thean ecappiapr uate def aul t

vi ewi ng node forOluse afraniseedi 69l RYin Z04alcBok O, LOETH QN YMth 1 he, recording
unit. A given Usele t&}‘%r\iiag@rda% trrraannuffa(%t irer could alter, od fy, or
suppl ement these exenpl ary vi ew ng nbdes,” a8 WTTeHE’ drtder st ood by t hose
skilled in the art. -1 FEB 2006 31 After. STEP 730, an (e.g. , graphics or
cal endar) applicatidm yetlauvwehedaabeSTER 7HO f@kn¥$6,0f, urs%goggjl ng unit
101. This is adWbhy qlinq;xtt%@s%)g%} t he et_:t erm nation al ready made in
reaching STEP 750, namely, a RI%%J P RY it WaSTIECePHi REAYPRAL t he
recording unit ‘IS i nfESeEdMharryt [18bpiavypkay or decoupled, for

synchronization with a database, as will be appreciated

) by those skilled in the art. Similarly, processor 120
may be coupled to a server or network, where coupling
of recording unit 101 to processor 420 results in
synchronization of information, in accordance with the
Present invention. The server or'network might be
accessible by other users, for example, peers,
customers, overseers and/or administrative assistants.
Furthermore, the other user{(s) may have differing
level(s) of access. Also, any of a variety of
priority, updating, verification and/or conflict
resolution schemes might be employed.

Following synchronization at STEP 710, INQUIRY 720
determines whether recording unit 101 is in use. A
determination of non-use of the recording unit results
in a switch to landscape mode for display 202, at STEP
740, with the presumption that keyboard 204 is to be
used with the display 202. Further, should INQUIRY 720
determine that the recording unit is indeed in use,
then STEP 730 makes a switch to portrait mode for
display 202. as discussed above, portrait mode is an
appropriate default viewing mode for use of the display
202 in conjunction with the recording unit. A given
user, servicer, or manufacturer could alter, modify, or
Supplement these exemplary viewing modes, as will be
understood by those skilled in the art.



AL

‘gonti nue t hrough STEP 760, as di scussed above. Wth respect to STEP 750,
the | aunched application is to be used in conjunction with recording unit

101. Further, the application is not required for the recordi ng_tflr_ﬁ%}n@i
be used, for exanple, separately from display 202. As depicted in'Fl s
a fourth exenplary enbodinent of a flexibly interfaceable, portable
conputi ng device 400 has a hinge 219 which pivotally interconnects display
202 and recording unit 101. Keyboard 204 is stored in a slot 940 forned in
a structural support 942 for the recording unit. Thus, a user 154 may
switch fromusing the recording unit to wusing the keyboard by renoving the
keyboard fromthe slot, and positioning the keyboard over the recording
unit, and optionally over narkable surfage 150. The keyboard has a tongue
or handl e 950 attached to the keyboard to ease or facilitate renoval of
the same from the slI®dtterASTEA |73e apprieciyat eglrkh thoss skijlled, in the
art, an optical ampliinfataed EEMquﬁgﬁéy(%p4)gﬂ§yd7PS Epunteg af "t he hi nge
are I'n

219 for communi Gatddig Wt ptical or infr 928 Yl GR£6)
mount ed at an teri&rgrgggaaﬁ ‘ma?ﬁl%ﬁfiﬁe“%%yﬁﬁaﬁdpemhemapﬂsthéoned

atop the recor di'ng UAY 4R8N or2 t#radvar kabke sur fragenindl tergat bygly, |inks
428 and 128 naynéﬁﬁﬂwhseamimNQODMﬂeObeQQ.‘ggSAé§ggnM§§r 154 can lift and
remove keyboar d r2@4rafihgm gecor di.ng. unit 101 and/ or rmarkabt ¥ suFkace 150,

for use of the sane. In addition, thed ¥SEr cafSpide. thmkegboasd i nto

sl ot 940, and pivVOralt§y FBhRPIliSHERMY60. as discussed above.

) | With respect to STEp 750, the launched application
1s to be used in conjunction with recording unit 101
Further, the application is not required for the

récordlng unit to be used, for example, separately from
display 202.

és depicted in FIQ. 9, a fourth exemplary
embodiment of g flexibly interfaceable, pPortable
?omputing device 400 has a hinge 219 which pivotally
interconnects display 202 and recording unit 101
Keyboard 204 isg stored in a slot 940 formed in %
Structural support 942 for the recording unit. Thus
a gser 154 may switch from using the recording unit t;
; ) :i;:g the keyPOérd by removing the keyboard from the
' . and POsitioning the keyboard over the recording
unit, and Ooptionally over markable surface 150. The
keyboard has a tongue or handle 950 attached to the
keyboard to ease or facilitate removal of the same from
the slot. As will be appreciated by those skilled in
the art, an thical Or infrared link 428 (FIG. 4) may
be Tounted at the hinge 219 for communicating with an
Optical or infrared link 128 (FiIG. 6) mounted at an
eéxterior rearward wall of the keyboard, Qhen positionegd
atop the recording unit and/or the mar
Alternatively, links 428 ang
connections.

kable surface.
128 may comprise pin



202 so device 400 achieves a slim portable profile such as is depicted in
FIG 14 and discussed herein. In a fifth exenplary enbodi ment, a flexibly
i nterfaceabl e, portable computing device 500 (FIGS. 10-12) has recording
unit 101 nounted at the backside of display 202. Nanely, as depi cte@ER 12006
FIG 11, digitizer 105 is enclosed or encased within the recording unit
such that the recording unit and the display 202 share a structural nenber
944. Furthernore, working surface 103 faces outwardly from the backside
of the display 202. So, as illustrated in FIG 10, pad 160 of paper sheets
150 woul d superinpose the working surface of the recording unit, allow ng
a user 154 to enploy stylus 152 to mark upon the paper while the display
202 is folded or closed toward keyboard2204. Moreover, as depicted in FIG
12, the user may choose to enploy keyboard 204 with display 202 by
pi votal ly raising tfﬂ?%ﬁ%ﬂﬂ%ﬁf 2G4, canereéfhi age 226bvdimotalary ayer connect s
t he di splay 202f gem t¢mpr&myboaﬁd.16asbﬂg/898m5§kgg%#S%%%%%g qﬁoincluding a
160,

soft |eather comer sdi tgd far cengnt_ over. the such”as during
transporting of vice %Oggbﬁ' i 18 9 CBnf bMRetF e orcagolsiageed

the d !
condition, as ‘a"e%i‘lei@@arﬂelrrew.swww Anégsivarapnef idweeofaidgyhce 500 upon
enf ol di ng t her etff2 i $0 edbainceds by &@cudisng, qnhhhlggrqggl§3pqg§9hay 202

o S el TG acBH LG P il P o Benorae of "o
| | In a fifth exemplary embodiment, a flexibly
| interfaceable, portable computing device 500 (FIGS.

10-12) has recording unit 101 mounted at the backside
of display 202. Namely, as depicted in FIG. 11,
digitizer 105 is enclosed or encased within the
recording unit such that the recording unit and the
display 202 share a Structural member 944 .
Furthermore, working surface 103 faces outwardly from
the backside of the display 202. So, as illustrated in
FIG. 10, pad 160 of paper Sheets 150 woulad superimpose
the working surface of the recording unit, allowing a

user 154 to employ stylus 152 to mark upon the paper

while the display 202 is folded or closed toward
keyboard 204.

o’

Moreover, as depicted in FIG. 12, the user may
c?oose Lo employ keyboard 204 with display 202 by
p%votally raising the display 202, where hinge 220
Plvotally interconnects the display 202 and the
keyboard. Casing 208 is illustrated as including a
soft leather cover suited for placement over the pad
160, such as during transporting of the device 500 in

1ts slim, enfqlded, or collapsed condition, as
described herein. '

The thinness in profile of device 500 upoh
enfolding thereof is enhanced by recording unit 101 ang



'dlsplay 202, as in device 500, yet the recording unit could be formed for
sel ect'i ve, reanabIe attachnment and coupling at the backside of the

di splay 202. The concept of selective attachnent and sel ective coupl | 2%‘8
of the recording unit has been descri bed above .in relation to device @ 2006
(FIG 8). In a sixth exenplary enbodinent, a flexibl\ interfaceable,
portabl e conmputing device 600 (FIGS. 13-14 and 16) has first and second
regions 601 and 602, as represented in FIG 13. The first region has

di splay 202 pivotally connected thereto by first hinge 216. Al so, the
first region 601 has keyboard 204 nounted thereon or therein. Furthernore,
the second region 602 includes recording unit 101 therein or thereon.
Second hinge 218 serves to pivotally idderconnect the first and second
regions. Referring to FIG 13, paper 150 superinposes recording unit 101.
I'n conjunction ™ shlali sphaysi02ing a wseruisd @b GORQUr reitdl y ;and

cooperatively usevbpthe1ddte regor g nd keyb ard 204, mﬁthout a need
to manipul ate, g% uﬁg:ct/dlsconnec'?}I aaqac%/deiach ARGIFeoupltrdecoupl e

the recording uni P PedpeCPULd Pridgrased0m thdvantlagebusify tha user can
enpl oy either ®kshbbih 372t ke recaediag 300t yandc ke keyhaard f,or i nput of

information to @ﬁpp@&ﬁpf () C tion dlsplay 202, at
any given time g for °§i§;&§%c§ ﬂg&%e% égkg%ég§e?tt%ﬁﬂ9ﬁﬂ} FBHi on 602 is

pref erably S|ze R %Gt SaF@Césbgﬁ 260 tHE APFPORV MRS .y 8TBein. by 11
in. sheets 150<6w“b3v9Kﬁ Fatebetve faitrathhegi @Ad6Hd1dS ive coupling

of the recording unit has been described above in
} relation to device 300 (FIG. 8).

In a sixth exemplary embodiment, a flexinly
interfaceable, portable computing device 600 (FIGS.
13-14 and 16) has first and second regions 601 and 602,
as represented in FIG. 13. The first region has
display 202 pivotally connected thereto by first hinge
216. Also, the first region 601 has keyboard 204
mounted thereon or therein. Furthermore, the second
region 602 includes recording unit 101 therein or
thereon. Second hinge 218 serves to pivotally
interconnect the first and second regions.

,,) Referring to FIG. 13, paper 150 superimposes
recording unit 101. In conjunction with display 202,
a user 154 can concurrently and cooperatively use both
the recording unit and keyboard 204, without a need to
manipulate, connect/disconnect, attach/detach and/or
couple/decouple the recording unit with respect to
device 600. Advantageously, a user can employ either
Oor both of the recording unit and the keyboard for
input of information to'processor 420 (FIG. 4) and
stimulation of display 202, at any given time or for
any given purpose.



S|zed conparably to second region, thereby allow ng enfolding of device
600 inh its casing 208 to forma desirably slimpackage, as illustrated in
FIG 14 and described herein. As will be appreciated by those skilled in
the art, in any enbodi nent of the present invention recording unit gﬁ%
may be selectively coupled, as depicted in FIG 8, and/or keyboard 4 d@@
be selectively coupled, as depicted in FIG 9. Furthernore, as depicted
in FIG 1, in any enbodi ment of the present invention recording unit 101
may be permanently coupled and/or keyboard 204 nmay be permanently

coupl ed. Moreover, any recording unit 101 and/or any keyboard 204 nmay be
pi votally connectable in any enbodi nent of the present invention.
Additionally, any hinge or the |ike mag4be nounted, attached, fastened or
connected to casing 208 or nerely positioned or |ocated therein, thereon,
t hereat, thereover, ?ﬁe?W%%eégﬁ©h®ﬂeq€pDHﬂﬁhhwa%ﬁegabem @lﬂgﬁtxﬂr t he

| i ke may be shamembmﬁﬁﬂ&ﬂdldubéd)ﬂ%biflﬁppggylﬁgiéﬂy)Bh@slghebnajquty of

system el ectronjgs g 11601660 ckag in a ase section, | east
partially occup §M%%%1§nd§? éﬁ% boafﬂrﬁ%ﬁf ' T &bt TR QQ4 dESeventh

exenpl ary enbo%%%%%tcoﬁp$¥@&¥ml90|$ﬁ@ﬂmhc@aUK® pdrerablye alconuts ng devi ce
1700 (FIGS. 17-@1ijqldiyst emn ed@citdc0mions mltiQQ @@@ﬂ@@ pagkaged spch that they

are not under keyboar sgribed depicted Iin FIG 17,
first hinge 171 servé?lggﬂg ggCng?or dlspP5 r@&%d EH%% déviede 1700,

referring to FISAAPGhde&Rripre

3 As will be appreciated by those skilled in the

art, in any embodiment of the present invention
recording unit 101 may be selectively coupled, as
depicted in FIG. 8, and/or keyboard 204 may be
selectively coupled, as depicted in FIG. 9.
Furthermore, as depicted in FIG. 1, in any embodiment
of the present invention recording unit 101 may be
permanently coupled and/or keyboard 204 may be
permanently coupled. Moreover, any recording unit 101
and/or any keyboard 204 may be pivotally connectable in
any embodiment of the present invention. Additionally,
any hinge or the 1like may be mounted, attached,
fastened or connected to casing 208, or merely
positioned or located therein, thereon, thereat,

thereover, or thereagainst. Optionally, a given hinge
Or the like may be shared.

Referring to FIG. 16, device 600 has the majority
of system electronics or logic 1660 packaged in a base
section, at 1least partially occupying space under
keyboard 204. In contrast, in a seventh exemplary
embodiment, a flexibly interfaceable, portable
computing device 1700 (FIGS. 17-21) . System electronics
1660 can be packaged such that they are not under
keyboard 204, as described herein. As depicted in FIG.
17, first hinge 1710 serves as a pivot for display 202.



’systeh1thickness advant ageously can be substantially limted to the

t hi ckness of keyboard 204 plus the thickness of display 202, plus a

sel ected casing 208 (e.g., associated plastic or nmetal covers) . Thin

el enents of system el ectronics 1660, such as a printed circuit boaTﬁEBZ
(e.g., a notherboard) and solid-state conponents (e.g. , nenory) , nay %@
packaged in the sane |ayer as the keyboard, but, for instance, positioned

rearward therefrom yet below the display. In one aspect, thick conponents
1662 (e.g., a battery, hard file, large connectors, and/ or stacked PCSCl A

sockets) may be positioned to the rear of both the display and the
keyboard. In that |ocation, the thick conponents can either occupy the
entire conbined thickness of the keyboad plus the display, or they can

sit on top of a thiﬂqqﬂﬂﬂgpent such as a printed circuit board. By
packaging al | of the thickest 'd8ftporehesr suchct Inat.t hey csbase a Jayer with

the keyboard ant¥ tret HeMidigpisay, advandegiebabl y éQAnbgogﬁégy£{EJ;¥} fesul ts,
y Y

where the overalimiddud ckaness0f i; ut.er, subsystem ma
substantially ldpited goo%h%.conﬁgﬁglggﬁf%fnﬁ B % hel4 padkagedhdkeyboar d
and display, in, accor dance W tR 1@Ke 208r i Rtipl @ssefedthe RI:esent Jgpvention.

Addi t i onal desé?ﬂpﬂ(ﬁ@?@&ﬁﬁ&ﬁd@pSM@hﬂfea}um@Qgh of present. invention
0 I%J{ﬁg'conﬂﬁﬂér system

appears furtherlesleows ®f tdy, Jefer, . Fl 40.
éqg%?5%$%%%§@ﬁ¥hgsﬁﬁpta%GﬂEﬁdmtsﬁand-aIone

O T e e g Hsh g porcatand:

22) , it nmy appBEPTEStdeft oted miencElE, ndhB Heopgn).a0g I G, 19 ?C' osed)
In‘pne exanpl elayer as the keyboard, but, for instance, positi iy
rearward therefrom, Yet below the displ;y. I:Ozed

aépect, thick components 1662 (e.qg., a battery ha:?

file, largé connectors, and/or Stacked pcMcIA so;kets?

may be positioned to the rear of both the display ang

the kéyboard. In that location, the thick compoie :

Can either occupy the entire combined thickness of :hs

kegboard pPlus the display, or they can sit on top of j

thin c9mponent Such as a printeg circuit board. By

Sickaglng all of the thickest comppnents such that they

dez:jazlii;j;1With.the kéyboard and/or the display, a

e configuration results, where the overall

? of the computer subsystem may be

N substantlally limited to the combined thickness of th

/ ) pa?ka?ed keyboard and display, in accordance with the

prlnc%ples of the present invention. Additio T

descrlption-reqarding Such feature(s) of the presZit

inv i
ention appears further below, with reference to rIg

If
the computer System depicted in FIG. 17 were

deta i }
ched from recording unit 101 for Stand-alone use

(e.qg., '
g such as at or near an exemplary hinge 2218

depict i '
P ed in FIG. 22), it may appear as depicted in FIG

18
(open) and Frg. 19 (closed) . In one example’

referrij
1ng to FIG. 18, the computer system may have an



referring to FIG 18, the conputer system nmayhave an - 1 FEB 2006 36
overall width or breadth Bl of approximately ten inches, and an overal

|l ength or depth D1 of approximately twelve to thirteen inches. v%ilgiéhﬁse
exenpl ary di nensions serve to approximately match the size of a réé i @
unit designed to accommodate a full-size piece of paper, these di nensions
can easily be changed w thout changi ng the basic packaging | ayout of the
system In another exanple, as depicted for device 1700° in FIG 20, the
conmputer system may have an overall wi dth or breadth B2 of approxi mately
twel ve inches, and an overall length or depth D2 of approximately ten to
el even inches. For instance, the systen}%py be so widened in order to
accomodate a full-size notebook keyboard and a wider -than - normnal
display (e.g., thecdH6ip fqrymmt ed in Hgh Definition TV) , while the
depth of the machjne hasvﬁégﬁ r%guggﬁaggk Bett 8f fARPTEHEDakeby i efaase or
conput er bag. FI 21° depitt s2Bucdveralni t liengthe et os&gh ¢oNfHgurat i on.
Wth devices 1700PRimk TGy, wepivet ed imi A& inlfz2l skl 6% 202 may be
opened as a ' cl amsh@dlarylli WHENEYEr (8, User 154 neeas:to dccess “Cénput er
information. in contrast, in an ei ght " Ex bRy O ERberi ettt cha thieexi bl y
interfaceabl e, portable °cdffitid§odeviice dE8OONEFI Go 22Fommdisphay, 202 nay
be flipped overf'el dtiage ni@ciet sfophpat AtdHad aikhbe f&ﬁﬁ;g;ﬁ e1703 and
1700', so that tde caehigwa g5§9$@y(%#gfg%e %ﬁ visib?e en the dystemis
folded flat, asjdlystrated in Fl U927 ok NP4 RaR ¥ KA Pidpdseeu

In another example, as depicted for

‘ device 1700' j
_) 0' in FIG. 20, the computer system may have

én overall width or breadth B2 of approximately twelve
1nches, and an overall length or depth D2 of
approximately ten to eleven inches. For instance, the
System may be so widened in order to accommodate a
fgll-size notebook keyboard and a wider-than-normal
display (e.g., the 16:9 format used in High Definition
TV), while the depth of the machine has been reduced to
better fit into a briefcase or computer bag. FIG. 21

depicts such a unirt in the closed configuration.

With devices 1700 and 1700', depicted in FIGS
17-21, display 202 may be opened as a "clamshell,
whenever a user 154 needs Lo access

B e | computer

) ormation. In contrast, in an eighth exemplary
embod i i i

diment, a flexibly interfaceable, portable

computing device 1800 (FIG. 22), display 202 may be
flipped over relative to its orient
1700 ang 1700,

ation in the devices
SO that the active display surface is

visible when the system is folded flat, as illustrated

i FIG. 22 for explanatory purposes.

Device 1800 (FI1gG. 22), by exposing display 202 and

by providing touch-screen sensor capability
known in the art) thereto,

(as 1is
allows a user 154 to
access
co i i
Mputer functions anytime the portfolio Structure ig



Devi ce 1800 (FIG 22), by exposing display 202 and by providing

t ouch+*screen sensor capability (as is known in the art) thereto, allows a
user 154 to access conputer functions anytine the portfolio structure is
37 opened, as is depicted in. FIG 22 for illustrative purposes. '1FEBZWB
Exenpl ary types of touch screens include . capacitive and resistive
overlays. Additionally, surface-acoustic-wave, infrared |ight-beam

strai n-gauge and ot her techni ques nay be enpl oyed. Any of these or other
design(s) could be used in any appropriate enbodi nent(s) of the present
invention. Referring to FIG 22, with the display visible sinply by
opening the portfolio, the user may advantageously navigate and operate
conmput er or processor 420 by using a touch-screen capability, w thout a
need to additionally pivot and/or i f87the di splay. Furthernore, in

accordance w thPehed pranciipl esefdfcceihe ppregent, 4 nygnt i on, 8, Yser 154 may

navi gat e conpup@fpo®Es pPro 20 by using stylus 152 wth recording
unit 101, as acgo?%ti% dgsgﬁgiaﬁ?tﬁ%g%%ﬁﬁgrt%ﬁéﬁiSGEﬁ%ﬁﬁnh%c%%%ﬁet," whi ch

is a well-known Type-bfe Gorpufefistipie deeitays As daddribednbove with
respect to devi¢esat?0Gcand: 1700avedevi cendB80P-amY be;capfigured so the
system el ect ront£sn af R, ggggﬁg. eat h keybaard 2 Fl 23) Sone of
the thin conpqgfnkﬁ cangﬁi pac aé%gqgéﬂnvﬁgﬁ?géyqﬁ?EWWgON%QbodFH’but
under neat h di spl ay 205, °whPfFBepr 8pérdanls) arpubd bke wdvdckioomponents are
packaged to thPRERT Gftehoembddimeditsph ayranthd here degboali b, @, fdescri bed
hereln. Referring to FIG. 22, with the display visible Simply
.) by opening the portfolio, the user may advantageously
navigate andg operate'computer Or processor 420 by using
a touch-screen capability, without a need to
additionally pivot and/or lift the display.

Furthermore, in accordance with the principles of
the present invention, a user 154 may navigate computer
Or processor 420 by using stylus 152 with recording
unit 101, as a pointing device in the manner of a
“graphics tablet," which is a well-known type of
computer input device.

As described above with respect to devices 1700
_) and 1700', device 1800 may be configured so the system
electronics are packaged underneath keyboard 204 (FIG.
23). Some of the thin components can be packaged to
the rear of the keyboard but underneath display 202,
while preferably all of the thick components are
packaged to the rear of both the display and the
keyboard, as described herein.

Referring to FIG. 23, in order Lo access keyboard
204, display 202 may be lifted. In one example, the
éisplay may be mounted to Support arm 2464, as depicted
in FIG. 24. The SUpport arm may have one end hinged Eb
base 2466 at hinge 2468, and have its opposite end



:Referring to FIG 23, in order to access keyboard 204, display 202 may be
lifted. In one exanple, the display nay be nounted to support arm 2464, as
depicted in FIG 24. The support arrth may have one end hinged to base 2466
at hinge 2468, and have its opposite end 38 hinged to the back of Lmqust
di splay at hinge 2470. Preferably, the location of the hinge 2470 is
selected so that when the systemis closed, the hinge 2470 does not
interfere with the keybeoard. In this configuration, the bottom edge of the
di splay may rest on tracks running along the sides of the keyboard, where
the tracks may optionally have detent | ocations which tend to hold the
bottom of the display to prevent it fromsliding. Advantageously, this
conbi nati on of the support armtogether with the contact between the
bottom of the display and the base provi@%s a stiff and stable support for

the display, desingbhycsermingptox Rievent Lhe display fromnoving or
_ , k £ gﬂa 5 : ' 2
wobbl i ng when t touch screen s being used:PThr otigh "'p88Ft idhithg of the
hi nges 2468 and %9%, e di'Sprage iy 1 shacetnde 2470vas i etyecfeer gonom
i nge 470, bl i :
vi ewi ng angl es, S3i 'ty whenskhdi sigs t dine shetbosa pfeHehe i iy s Ph ¥y hetyeen the
r ear edge of thﬁatkeMBQ@E@er@nd\$ﬁﬁlbeghQnIQQ 8%a¥§? thick component
ackagi ng secti Such a range of display positions andfor %®s can be
p grng fIquration, ¥Yhe¢bo P dy P i ] i ti
under st ood t hr ough ‘eXam nati'oh"6f °CFiEE edgs- of tha HéFprviewayg measi ti ons,
g g . :
such as a nearI§! FF@@k%oﬁﬁngunatamnngmhaéesﬁhesdb$pk@ﬁ‘kﬁyﬁdgdeU|ly
expose the keybaesth umy talas@sbgaatipl L %%%grggﬂge' m‘Fhiﬁhe
principl es of Rn%cg{%%%gtthy%ptlon. I n device 00, §Ba¢%xﬁ§ pref er abl y
proyided for . | ? old the bottom of the display to prevent
_ 1t from sliding. Advantageously, this combination of
the support arm together with the contact between the
bot tom of the display and the base provides a stiff and
stable support for the display, desirably serving to
brevent the display from moving or wobbling when cthe
touch screen is being used. Through positioning of the
hinges 2468 ang 2470, the display may be placed in a
variety of ergonomic viewing angles, simply by sliding
the bottom of the display between the rear edge of the
keyboard, and the beginning of the thick component
packaging section. Such a range of display positions
and/or angles can be understood through examination of
FIGS. 23-25. Other viewing positions, such as a nearly
(.] flat configuration, where the display does not fully
expose the keyboard, may also be attained in accordance
with the principles of the present invention.

In device 1800, space is preferably provided for
Support arm 2464 (FIG. 24) underneath display 202 and
along the rear section of the device. 1In one example,
the thin system components may be positioned behind
keyboard 204 in such a way that the support arm fits
between the system components and the back of the
display. That is, in accordance with the principles of
the present invention, the support arm and the thin



Suppdft arm 2464 (FI G 24) underneath display 202 and along the rear
'secti'on of the device. In one exanple, the thin system conponents nay be
posi ti oned behind keyboard 204 in such a way that the support arntm
between the system conponents and the back of the display. That ©$,FEBr006
accordance with the principles of the present invention, the support arm
and the thin 39 system conpone' aLs may advant ageously share a | ayer
substantially defined by the thickness of the keyboard. Referring to FIG
24, in the area near hinge 2468, support arm 2464 and the taller or

t hi cker system conponents preferably share a | ayer substantially defined
by the conbination of the thickness of display 202 and the thickness of
keyboard 204. It should be noted, ho r, that the support armnmay itself
have a non-uniformthickness. In one exanple, the support arm my have a
thin center sedétiséam ammmsmwnmhaUmnhi@&fﬂncd@ﬂ@&%tymebh@reﬂDtﬁye}he | ayout

of the systents@ggpgn@pg§lyqﬁiq%e@cg?qph §p§ WML quﬁﬁdg of a varying
e |nnes

t hi ckness of the support arm so compon dor per haps
no conponents, nmay be positioned under the t hi ck sections of the support
arm while thicker Rebapohentts Fag.bx pasi thenedaunder Hihge bhimner

sections of theupuppertardl Mq@s Ehh'tﬂ% t%ﬂﬁrgckﬁieghfgképose sk|||ed in
the art. If it |s des&red to av | havi ng t he support ar-m ¥Ehap e,, the

t hi ckness avai I"abFe For° t B Sy el cotifent's, 13¥8n ©Hestauppatiy ar - n( s)
coul d be posi t@@ﬁédeélf@ngﬂdt@ombusadeon lef thanchidigidssedgesi of14ye di spl ay.

In another exampbeanastAeptatefhd o HEMIGRL880%04. 1t should be

] noted, however, that the support arm may itself have a

non-uniform thickness. In one example, the suppert arm

may have a thin center section, and somewhat thicker

edges. Furthermore, the layout of the system

components may be accomplished with knowledge of a

varying thickness of the support arm, so that the

thinnest components, or perhaps no components, may be

positioned under the thick sections of the support arm,

while thicker components may be positioned under the

thinner sections of the support arm, as will be

appreciated by those skilled in the art. If it 1is

desired to avoid having the support arm "“share" the

thickness available for the system components, then the

- support arm(s) could be positioned along the outside
) left and right edges of the display.

In another example, as depicted for device 1800
in FIGS. 26-28, display 202 may be mounted with
"portrait" orientation. On the éne hand, if the
overall system dimensions remain the same as with
device 1800 (depicted in FIGS. 22-25), then the device

1800'" may provide somewhat less space for tall system

components. However, if the electronics space is
adequate, then the device 1800' allows the use of a
somewhat larger display 202. For instance, the

landscape-oriented display depicted in FIGS. 22-25 may



|n FIGS 26- 28, display 202 may be nmounted with "portrait" orientation. On
the ohe hand, if the overall system dinmensions remain the same as with
devi ce 1800 (depicted in FIGS. 22-25) , then the device. 1800, may provide
somewhat | ess space for tall system conponents. However, if the _ 1 FER 2006
el ectroni cs space is adequate, then the device 1800, alloms t he use Eﬁ @
sonewhat |arger display 202. For instance, the |andscape -oriented display
depicted in FIGS. 22-25'may 40 be approximately 10.4 inches diagonally,
while the portrait-oriented display depicted in FIGS. 26-28 may be
approximately 11.3 inches diagonally. In another exanple, as depicted for

device 1800', in FIGS. 29-31, if an even larger portrait-oriented display
is desired, it nay be accommodated by, f49r instance, shifting display 202
to one side. Fgor instance, the device 1800, depicted in FIGS. 29-31 may

have a 12.1 inch dPrEGOREFMPBREY ailf - rodecdiesplddygonRet er r g 1t0 tHGS.
30-31., sone ofPeiferaitti ckerentedeat spRag CPPARRANGS FRYs ber POsi tiqned

under neat h the bd iPPr 846G @f L he di N the region behind “keyboard
204, in accordance with the pglnC|gI££éo gon?eﬁeht i nvention. 1f, for

exanple, it is possible to package all of the system conponents underneath
the display with anlab@eptaeteaomenalIa§yﬁbe&tbbhﬁknegslcehn@@ t.he display
202 alternati vely mﬁwgcoyer3lsup§tggt gghyg q%en%%rg exposed surface of

its associated, Qeq_ as will be apprecia PLS18949%8¢ S the art.
In a ninth exenﬁ1§}y enﬁ%d?ﬁ%h{Eda % eXppl pe acConmodated by, for
instance, shifting display 202 to one side. For

_) instance, the device 1800 " depicted in FIGS. 29-31 may
have a 12.1 inch diagonal portrait mode display.
Referring to FIGS. 30-31. some of the thicker
electronic components may be positioned underneath the
right edge of the display. 1in the region behind
keyboard 204, in accordance with the principles of the
present invention. If, for example, it is possible to
package all of the system components underneath the
display with an acceptable overall system thickness,
then the display 202 alternatively may cover
substantially the entire exposed surface of its

associated panel, as will be appreciated by those
skilled in the art.

prome
~—

In a ninth exemplary embodiment, a flexibly
interfaceable, portable computing device 1900 (FIGS.
32-39) may have hinge 3268 for support arm 2464,
positioned just behind the rear edge of display 202, as
depicted in FIGS. 32-34. So., the display may be moved
into various positions, as depicted for illustrative
purposes in FIGS. 32 and 36-38. In one example, the
display may be lifted so that the lower edge 1is no
longer in contact with, for instance, rail(s) along the
side(s) of keyboard 204. Advantageously, this provides
substantially more flexibility for a user 154 in
ergonomically positioning the display. Referring to



i nterfaceable, portable conputing device 1900 (FIGS. 32-39) may have hinge
3268 for support arm 2464, positioned just behind the rear edge of display
202, as depicted in FIGS. 32-34. So, the display may be noved into
various positions, as depicted for illustrative purposes in FIGS. -32F
36-38. In one exanple, the display may be lifted so that the | ower edge |%
no longer in contact with, for instance, rail(s) along the side(s) of
keyboard 204. Advant agéously, this provides substantially nore flexibility
for a user 154 in ergonomcally positioning the display. Referring to 41
FIG 32, hinges 3268 and 3270 on the support armallow, for instance, the
user to vary both the viewing angle of the display, and t he average
di stance to the display (e.g., neasurgd fromthe user's eyes) within sone
.range, in accordance with the principles of the present invention.
Furthernore, stith- atf ustimens (336 @sntheseo amyhbesumde or ekat & veby,
| ndependent |y obr ones aiatieone sush a5 WAN die, Ghspl Ay, | 5PoSi {] oned

within a nornal, range, of view ng conditions ensur e
that, for exg?r%f t?{tlﬁﬁséllégl sﬁra%“jm&)g? r%Yr%Taqu Ax8Hange t§n9h§e¢é¥:@b@y

position(s) and®ahgl e('Spstkede fmmyp tpreef esably beepr oviidedna safdi ci ent
amount of frictaoge, andé@boﬁﬁﬁﬁﬁ@vﬁQHn&ﬁg hé959e§9k08g3)§9% Qi nhge 3268

d/or hinge 3 to FIGS 4, ti oned
o o oty L AR AOR, SR s one i my eabns. | n

accordance wi tY hee B?@ﬁcf%ﬂ%ﬁﬂ%ﬁlnIm@d@peséﬂntlmvﬂhkunn ambihott causing
phy‘5| cal inter$ererce WidghCehe f @I spst &BC§®S§U‘%Hed within a normal

} Or usual range of viewing conditions. In order to
ensure that, for example, the display hay remain fixed
at any selected position(s) and angle(s), there may
preferably be provided a sufficient amount of friction

and/or spring counter-balance force(s) at hinge 3268
and/or hinge 3270.

Referring to FIGS. 33-34, hinge 3270 may be
positioned in region(s) shared with part(s) of keyboard

204. This may be done, in accordance with the

principles of the present invention, without causing

physical interference since, for instance, small

pivoting element(s) which comprise hinge 3270 may be

(-} located where there are no keys, such as in position(s)
/ of the 1last row(s) of keys of the keyboard, as
illustrated in FIGS. 33 and 38. Such type(s) of

keyboard layout (s) may serve to permit hinge 3270 to be
located near an optimal location, such as approximately

near the middle of display 202, as depicted in FIG. 32.

Referring to FIGS. 32, 34, and 39, support arm
2464 preferably extends under display 202, for
instance, in a layer shared with keyboard 204. To
minimize the effect this could have on the electronics
packaging, in one example, the support arm is designeﬁ

to be very thin over most of its width, but to have



plvotlng el ement (s) which conprise hinge 3270 may be |ocated where there
are nod keys, such as in position(s) of the last row(s) of keys of the
keyboard, as illustrated in FIGS. 33 and 38. Such type(s) of keyboard

| ayout (s) may serve to permt hinge 3270 to be |ocated near an optina

| ocation, such as approximately near the mddle of display 202, a$FEg£gE
depicted in FIG 32. Referring to FIGS. 32, 34, and 39, support arm
preferably extends under display 202, for instance, in a |ayer shared with
keyboard 204. To mnimze the effect this could have on the el ectronics
packagi ng, in one exanple, the support armis designed to be very thin
over nost of its wdth, but to have 42 sonewhat thicker edges to provide
adequate stiffness and strength, as reffresented in FIG 39. These thicker
edges of the support armpreferably fit into recesses 3272 in the

el ectroni cs seéPPerndehtntctdre kéydboara,pas ideandeguundessi ppgetHir ough
exari nati on of aFb G r 9. o EOF el hddislical Ly e ur osesy, exeppl ary. overal |

t hi cknesses of _g % d@d devi ces Eresent nvention are now

di scussed. The' eRfol "o OrﬁaﬁrmbB thdetodd t hRsAgheesam hat i on of

FIG 14 in coh?ﬁ%dﬂléhemﬁtMSGmynmwnbeccoénmhelﬂﬁhemeEmgubeéa) asln one

exanpl e, a devtee dHWase doRIkt @G rblgh! Soamihat idn JTBY av?g enf ol ded
t hi ckness in the approxi mate range o? twenty-five to %ﬁlrty five

mllineters, plus an arbitrary additional thickness (e.g., about one to
three millineters dffla silde)stirativasi pgr@8:s .| n exanptbey edewﬁﬁfa a device
1900 as depi ctedi¢khdddds 3 3IhiMAveRavean-eof ol ded Lhi ckpess in the
appy oxi nat e - .

pr invention are now discussed. The enfolded concept may
be understood through examination of FIG. 14 in
conjunction with any number of the other Flgure{s). 1In
one example, a device 100 as depicted in FIGS. 1-3, may

have an enfolded thickness in the approximate range of

Cwenty-five to thirty-five millimeters, plus an
arbitrary additional thickness (e.g., about one to
three millimeters on a side) for casing 208. In

another example, a device 1900 as depicted in FIGS. 32-
39 may have an enfolded thickness in the approximate
range of twenty to twenty-three millimeters, plus an
arbitrary additional thickness for the casing.

:-) As depicted in FIG. 40, relatively large and/or
thick (e.g., logic) component (s) 1662, 1664 may
advantageously be positionad away from (e.g., rearward
of) keyboard 204, as described herein. 1In one example,
no significant system components are packaged under the
keyboard. For instance, the thickness of system 2000
may be substantially determined by the thickness of the
packaged keyboard (e.q., typically in the approximate
range of 5-10 mm) plus the thickness of display 202
(e.g., usually in the approximate range of 5-10 mm), as
can be understood through examination of FIG. 40.
Certain relatively thin logic or "system" element (s)
1664 may be packaged underneath the display, for



-range of twenty to twenty-three millimeters, plus an arbitrary additional
t hi ckhess for the casing. As depicted in FIG 40, relatively |large and/ or
thick (e.g., logic) conponent(s) 1662, 1664 may advantageously be -1 FEB
positioned away from (e.g., rearward of) keyboard 204, as descri bed 2006
herein. In one exanple, no significant system conponents are packaged
under the keyboard. For instance, the thickness of system 2000 nay be
substantially determ ned by the thickness of the packaged keyboard (e.qg.,
typically in the approximte range of 5-10 mm) plus the thickness of
di splay 202 (e.g., usually in the approximate range of 5-10 mm), as can
be understood through exam nation of FIG 40. Certain relatively thin
logic or "systent elenment(s) 1664 may by packaged underneath the display,
for 43 instance, in a region not occupi ed by the keyboard, since the
keyboard is genetatdiEmotimsal argeoasndheocdisiany WIgN yBasured front to
back, as illustsated ime Eb@ohd for expl,anatory purposes. "Furtheérnore, the
t hi cker or "taléle{é')'l I o% or "systent conponé/nt §) afGGErQFe.a@. thsatteries,
a hard-file, stacked PCVELR BRdtEed frepeomnbecior os theuprocessan, heat
sinks, and/or ol iHy fansexatenprefermblyosals. paskagedgyt.si dg of the
perimeter of battidihe di-sptay; and yhoard, . where they are free (e.g.,
ei ther alone ord Q% conhi nation) tlégg%g%p 9¥§1[éémenf:f3?‘80%%rh’br§fe&616ﬁi ckness of
the keyboard pl us 1He ‘displidysS i @ 48&6r Bahee whadkacheCMomiancilpkes of the
pr esent i nvent i%ot® Refeeeiags t o theG pritesdiospl ayea202s MRYs be jppypted in
many di fferent asmysng thout swRstRAEERLAY, 98 AN ged ouresae of
} the perimeter of both the display and the keyboard,

where they are free (e.g., either alone or in

combination) to occupy the entire combined thickness of

ch? keyboard plus the display, in accordance with the

pPrinciples of the present invention.

| Referring to FIG. 40, display 202 may be mounted
1n many different ways without Substantially deviating
Or departing from this exemplary or basic packaging
layout or scheme, in accordance with the principles of
the present invention. In one example, as in devices
1700 and 1700 (FIGS. 17-21), the display may be
mounted at or near a section of “tall component (s) "
. ) 2562 (FIG: 40), such as with a hinge 1710 (FIGS. 17-
). and with the active surface of display 202 pointed
?r opened towards keyboard 204. In another example, as
%n devices 1800, 1800', and 1800 (FIGS. 22-31), the
lnactive (e.g., back) surface of the display may face
the keyboard, and, as depicted in FIG. 24, the display
may be mounted to a Support arm 2464, such as with
hinges 2468 and 2470. For illustrative purposes, FIG.
24 depicts the hinge 2468 for the Support arm located
near an extreme end of the machine, and hinge 2470 for
the support arm located appropriately along the back
surface of the display. 1In yet another example, as in
device 1900 (FIGS. 32-39), hinge 3268 for the support



br departing fromthis exenplary or basic packaging |ayout or scheme, in
accordance with the principles of the present invention. In one exanple,
as in devices 1700 and 1700' (FIGS. 17-21), the display may be nouhFER 2606
or near a section of "tall conponent(s)"” 1662 (FIG 40), such as with a

hi nge 1710 (FIGS. 17- 21) , and wth the active surface of display 202

or opened towards keyboard 204. In another exanple, as 1in devices

poi nt ed

1800, 1800', and 1800" (FIGS. 22-31), the inactive (e.g., back) surface of
the display may face the keyboard, and, as depicted in FIG 24, the

di splay may be nounted to a support arm 2464, such as with hinges 2468

and 2470. For illustrative purposes, FIG 24 depicts the hinge 2468 for
the support armlocated near an extreme gnd of the nmachine, and hinge 2470
for the support arm | ocated appropriately'along the back surface of the
display. In yet anot hery exanpb&cas 3 ic 00 (FIGS. 32-39), hinge
3268 for the suppordpinl F@ﬁmgggﬁ 44:Lr§1%§é08§ %ggap 8185 beyohdet he

[ ' an W%e”@é)m“%yb%ep@@isi torgnedhdawar g he

perimeter of the _display,
center of the badit"¢f't Ré dhspbagk dfn taecat danse, Wid Gccb?ﬁa%jﬁnﬂ&kes of

the present inventicoprihnippet her aspect.0f  the present invention; a user
154 may be allowed to operate a stylu? 1%% %sﬂarrﬁdpﬁting device, for

exanpl e, through provision of a convenient mechanismor way to switch

modes. For ipstance,15.%Qﬂqnﬁfnaﬁndetkmrtméupnﬁbﬁhgsiﬁ&ghth%mg ﬁﬁgﬁalocaFion
thereof sent in ﬁéalrMnnEbéoagqggggsq§)lggéraégoa(%tglhsr%gggras in bei ng

SFO;ed f or |aterpointiég device, for example, through provision of :

o ?onvenlent mechanism or way to swibtch modes. For
1nsta?ce, a certain mode for the Stylus may have the
location thereof sent in real time to processor 120
420 (é.g:, rather than being stored for late;
Eransmission) . Further, in such a mode, the stylus mav
be'prevented from marking on paper 150, while it i;
being used Lo position a cursor on display 202, in
éccordénce with the principles of the present
1nye?t10n. One way to accomplish this is to build a
sliding switch or push-button 3554 (FIG. 35) into the
stylus, as wilz be understood by those skilleg in the
art: When pressed by the user, this switch may modify
4 signal sent from the pen to recording unit 101 e}

:.) that pen strokes may be treated as cursor positiogin
(e.g.,."mouse“) command(s). In addition, activation o?
the switch or button may prevent marking on the paper
such as by either retracting an inking tip or extendinl
a éon-inking tip. Thus, the user could convenientlq
sSwitch from “inking mode" to "cursor or graphics-tablei
mode" simply by activating the button Oor switch, and
then coptinuing to move the stylus over the surfa;e of
the paper. In one example, motion of the Stylus in
Such a mode may directly control the position of the
CUrsor (in either "absolute" or “relative" mode) but
breferably, no visible record of the stylus %ot' :
would be recorded on the marking surface. Sizg



transm ssion) . Further, in such a node, the stylus may be prevented from
mar ki hg on paper 150, while it is being used to position a cursor on
display 202, in accordance with the principles of the present invehtFEBrQ;
One way to acconplish this is to build a sliding switch or push-button
3554 (FIG 35) into the stylus, as will be understood by those skilled in
the art. Wien pressed by the user, this switch may nodify a signal sent
fromthe pen to recording unit 101, so that pen strokes may be treated as
cursor positioning (e.g., "mouse") conmmand(s) . In addition, activation of
the switch or button may prevent marking on the paper, such as by either
retracting an inking tip or extending a non-inking tip. Thus, the user
could conveniently switch from"inking4grodel’ to "cursor or

graphics-tabl et node" sinply by activating the button or switch, and then
continuing to rfed -tedespyhsisaoyeridiche EMﬁhaqa @BeehhﬁoQaB?Bprlgsone

exanpl e, notion0f dhe gitylus N directly control the
position of the. cursor (in elteye?%I Q?Efl e” USQ&W&QQﬁ?Whge fode} , but,

preferably, no CHEY bIFEOr oBOF HY D Q1M - styl &8 mdomangeul dibe recerded on .
the marking suPfdceipSasho A5 unkesode ipens: a5, Wudel ¥ ddiows i, he art of

graphi cs tabl ekscuvheresd v i S to vide a pen wth two
active ends. I%S%écgrdan @@Xnﬂ %h§992é|2§?b#egg% ﬁ§%ﬁV§s§ﬂ? Bventi on,

such a pen 152 may Be°% ﬁb§15€8FeBFfPéV@ﬂsé§ U&hd€§0§é¢09dumn¢1ve end be
used to send as@lﬁhéﬁéﬁFBSDgDateththré8©Qﬂ@Im@b&ﬂuk)da%@ §0alsd he

conputer can tﬂqategagtnpcon&pg ggbgc§f £am ghffggégyalgndln a typlcal
. th
CaSF the SeCOQ% end'yfs%rve as an electronic “eraser," so that

whenever the user turns the ben over, a (e.q.,
graphics) program may interpret the strokes as being
“electronic eraser strokes" rather than as "electronic
inking strokes." A further use of such a double-ended
Stylus approach may allow the user to flip the pen over
to switch from physical inking mode to a non-inking,
cursor-positioning mode. Regardless of how the mode
switching is accomplished, the computer “select:"
task(s) normally performed with, for example, a (e.g.,
left) mouse button may instead be performed simply by,
for instance, pressing sufficiently on the pen to
activate the “pen-down" functlon or by clicking on a
5") separate button on the pen.

In yet another aspect of the present invention,
where stylus 152 is configured to include a small
battery, other electronic function(s) might be added,
such as that of a wireless microphone 3556 (FIG. 35) .
By including a microphone near the non-inking end of
the stylus, and by incorporating a wireless transmitter
into the pen and a suitable receiver into the system,
there may be provided the function of a wireless

microphone, in accordance with the principles of the

bresent invention. Such a wireless transmission link

could be analog or digital, and it could use, for



ben may serve as an el ectronic "eraser," so that whenever the user turns

t'he 'pen over, a (e.g.,

graphics) programmay interpret the strokes as

being "electronic eraser strokes" rather than as "electronic inking
strokes." A further use of such a doubl e-ended stylus approach may 1afBBo36qs
the user to flip the pen over to switch from physical inking node to a
non-inking, cursor-positioning node. Regardl ess of how the node sw tching
is acconplished, the conputer "select"” task(s) nornmally performed wth,

for exanple, a (e.g.,

| eft) nmouse button may instead be perfornmed sinply

by, for instance, pressing sufficiently on the pen to activate the

"pen-down" function, or
yet anot her aspect of t

configured to include a small battery,

be added, suchS38MPHSt

i ncluding a nicomph@@erneaélahecgggéjpﬁhpg(gndjgjchhe sty
i ncor porating aAngﬁnggoﬁrPnsnit er 1nto the pen f
t here e

into the system

by clicking on a separate button on the pen. In
he present inventhgn, where stylus 152 is
ot her el ectronic function(s) m ght

bif mwdr eliess, maariephosgy 3856 (EhGni35)on BY
us
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m crophone, in &EcHFeRNE winded: heeprincinphesaeh tha i RILSENipéavient i on.
Such a w rel essrecagsit st 0-dguilke coul d gg q$§lgg QEldig[tal,,and it could
dic. - CPFahdhi ¥y on,

use, for 46 exgpplg,nipnfrared |
near-fiel d capacitive %&giﬁgué??
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wirel ess nicrophdneUhey s@eeshy redmtiivport@nthpeathckgeanse (BN,
applications ofSspeechprere6agnigdr@Bni 8AW 3L e Jise, of | ah"a%l Otsheéitral ki ng"

.) microphones built directly into the body of the devices

(i.e., at a location which is relatively far from the
user's mouth), they have been unable to adequately
provide the highest-performance speech functions.

Conveniently, the present invention, in one embodiment

may build the microphone into an element of the system

such as
be, for
already

the stylus, which the user may often alreadwv
instance, holding in hand, and which may

include a battery and simple electronics.

Desirably, it would be guite natural for the user to

sSimply move the stylus closer to his or her mouth, and

Speak into the end of the stylus. The microphone

Silgnal may then be transmitted (e.g., via an analog IR

signal)

to the system unit, where speech recognition

) and/or recording function(s) may be performed, in
éccordance with the principles of the present
1évention. Activation of the microphone and the
ereless transmission circuitry may be enabled, for
lnstance, by a button (e.g., such as button 3554
depicted in FIG. 35) on the pen, as will be understoogd
by those skilled in the art.

With regard to system electronics, various type(s)

of computer function(s) may be packaged into

any

appropriate embodiment (s) of the Present invention In

one example, processor 420, along with a hard disk



‘mi crophone, to inprove the signal-to-noise ratio of the captured speech
rel ati've to the background noise. Since previous portable PC devices have
had their mcrophones built directly into the body of the devices (i.e.,
at a location which is relatively far fromthe wuser's nouth), they.p?ﬁfzmﬁ
been unabl e to adequately provide the highest-perfornmance speech
functions. Conveniently, the present invention, in one enbodinent, my
build the m crophone into an el ement of the system such as the stylus,
whi ch the user nmay often already be, for instance, holding in hand, and
which may already include a battery and sinple electronics. Desirably, it
woul d be quite natural for the user to sinply nove the stylus closer to
his or her nouth, and speak into the en§7of the stylus. The m crophone
signal may then be transmtted (e.g., via an analog IF, signal) to the
system unit, whéféV§peee o tlexngmindrgn n@pdé@mpfﬁﬁp@ﬁk@glfugggggggz) may be
performed, in aoespndance wWifh,th inciples of the present Invention.
Activation of tpgyxﬁégﬁ%QQOne a%é %ﬁgékéa%%ﬁee§ggpﬁéﬂgﬂfssFBﬁ gveeartry may
be enabl ed, for instance: by a FAYFK (©mputesiiciprasa bWt ipow8554: depi ct ed
in FIG 35) on f'Aehped, vdsiah hhnbeamnﬂemﬁmmmdotby@@hpﬁﬁaskggbegi%p the art.
Wth regard to system etenty@niGs, ri,ou pe(s of conputer Tunction(s)
may be packageddgg&9m§n naéQ?oErF§¥§ é%ﬁ%afﬁgﬁ%kéfoofoPﬂggb?éé%ht
invention. In one exanplé. gF8 £S5or PEYOIA gdag (i t mna /bar dnathsky 47 dri ve

and ot he!, Tenor 93<P%§,i%npmdyswla rfay |no"tF’G:)I‘eSQﬂ@|lud&ﬁ),rrpcﬁjég%ncliliIH1 &0
altgrnatlve enbodi nepdmp the §3§§é¥nmarket(s) and/or application(s)l
} Also, the specific type(s) of display 202 may wvary
{e.qg.. TFT-LCD and/or DSTN-LCD), as may the ‘

layout, and/or key travel for keyboard 204.

size,

| Numerous alternative embodiments of the present
lnvention exist. Markable surface 150 might have anw
form and/or include any constituent material(s)i
Additionally, Stylus 152 might operate with any number
of signal(s), which recording unit 101 and/or device
100 might interpret in any number of way(s) . In one
example, stylus 152 might have a physical (e.g., cable)

link with recording unit 101 and/or device 100.

{.) The flow .diagrams depicted herein are just

efemplary. There may be many variations to these
diagrams or the steps (or operations) described therein
without departing from the spirit of the invention.
For instance, the Steps may be performed in a differing
order, or steps may be added, deleted or modified. all

of these variations are considered a part of the
claimed invention.

Although preferred embodiments have been depicted

and described in detail herein, it will be apparent to

those skilled in the relevant art that
modifications, additions,

various
substitutions and the 1like



may conprise a "Network Conputer” or a WNDOAS' CE nmchine, which
generally would not require a hard disk drive. Feature(s) such as specific
|/ O connector(s), docking connector(s), PCMCI A slot(s) and/or nenory
expansi on, may or may not be included, depending on, for exanple, 't1aFrE§eZﬂﬂﬁ
mar ket (s) and/or application(s). Also, the specific type(s) of display 202
may vary (e.g., TFT-LCD and/or DSTN-LCD), as may the size, |ayout, and/or
key travel for keyboard 204. Nunerous alternative enbodi nents of the
present- invention exist. Markable surface 150 m ght have any form and/or
i nclude any constituent material (s) Additionally, stylus 152 m ght operate
with any nunber of signal(s), which recording unit 101 and/or device 100
m ght interpret in any nunber of way(s). gn one exanple, stylus 152 m ght
have a physi cal (gae.gt.h%, cable) link wi t Arecor di ng unit 101 and/or device
100. The flow diagtais B ctidd:dwdr diepaar eng uston XRMRILALY « Uﬂertg\ may be
many vari ations t{wvarteser #hdagrAdBe Of L hghgggpﬁ? e(ocr:or? er ations) €scri bed
therein withoutwdepa ting fromthe spirit of he TAVEHSGE t¥obei nst ance,
the steps may be. perforned in-a di T f219 ng'vedrtder, asr def eped may baeadded,

del eted or nodified °“A? CéfiPRese variations are considered a part of the
claimed invention. Al though preferred enbodi nents have been depicted and
described in detail herein, it will be apparent to those skilled in the
rel evant art that various nodifications, additions, substitutions and the
| i ke 48 can be made w thout departing fromthe spirit of the

1
l




invention and these are therefore considered to be wthin the scope of the
invention as defined in the following claims. 1 - 1 FEB 2006 49 CLAIMS: 1.
A portable conputer system conprising: a display having a first th“”VPHF?WB
sai d display consisting of a display elenent and associated display
casing, said first thickness being a mninmmtotal thickness necessary to
contain only said display elenent in said @ splay casing; a keyboard having
a second thi ckness, said keyboard consisting of a keyboard elenent and
associ at ed keyboard casing, said seconqg_giﬁﬁgess being a m ni num tot al

t hi ckness necessary to contain only sai ard element in said keyboard
casing; a plurality of other conponents including at | east one conponent

sel ected from the following group: a battery, a hard file, a PCMC A sl ot,
a connector, la heatA Birtible commiterysEsedr congpring: cool i ng fan; and wherein said

Conponent s ar e ar - POIdPRDREME'a oG i PintaafcaioBting 6 s Element
thickness suh$tasidiatd Vispliyabasip, dakluMspfthRRhcks fidisd at Hﬁrﬁl"rﬁ%?%t?f‘%i@l%{egs

second thickness, to present a slimprofile. 2. The systemof claiml,
wher ei n sai dn§§essaEVceatn soly spidrdisplanelement dmdaid dsplayamsingy ansver se

sections, wherein j i and keybqard are at .l east. one of .

enfol dabl e and | ocgﬁé ae%?oéa&@\ﬁ%? ﬁﬂﬁ%ssze?!a'?‘?ff?@?’eﬁs_r éﬂgs(gyg%argé;gpqlgmg %%?Qtf?ag‘%u d

plurality of elenteheand assooiaesdtieyBofd|casiag eshidvkédoha thiRkakss HeBiRda LiiARIME t6@]
ein said second transverse section has a total thickness

tion, and wher ! ] 1 ha )
ﬁﬁf) or eat or - {HETeR RS OB kgoad Ysmenivn g beoastosinn. 3.
Th t f clai Mg i S i udi n Lrst_an
second parts, whor araraiprafherE8BRbhald oAt BRELUREHG PHecttd o
posi tion of e Blleywstgegnoupamdatdrer #ihardsfilieda PENIOTA BRILL a icSnrickos] alhkyt sink, a
connected with said di sp{)@%i 4. “I']He portabl e conputer system of claiml,
wher ei n sai dPIRCEPPLIE P EARIHTS AR

wherein said display when stacked upon said keyboard, and said plurality of

other components are at least one of enfoldable and locatable within a total thickness
substantially equal to a sum of said first thickness and said second thickness, to present a

slim profile.

2. The system of claim 1, wherein said system comprises first and second coplanar
transverse sections, wherein said stacked display and keyboard are at least one of
enfoldable and locatable within said first transverse section, wherein said plurality of
other components are located within said second transverse section, and wherein said
second transverse section has a total thickness not greater than a total thickness of said

first transverse section.

3. The system of claim 1, further comprising a support arm including first and
second parts, wherein said first part is pivotally connected with a position of said system,

and wherein said second part is pivotally connected with said display.

4, The portable computer system of claim 1, wherein said display element has a
thickness of 5-10 mm, said keyboard element has a thickness of 5-10 mm, said display

casing has a thickness of 1-3 mm, and said keyboard casing has a thickness of 1-3 mm.,



thi ckness of 5-10 mm said keyboard el ement has a thickness of 5-10 mm
said display casing has a thickness of 1-3 mm and said keyboard casing
has a thickness of 1-3 mm -1 FEB 2006 50 5. A nethod of presentd nggg g6i M
profile for a portable conputer system said portable conputer system
including a display having a first thickness, said display consisting of a
di spl ay el enent and associ ated di splay ca |ng said first thickness being a
m nimum total thickness necessary to cont On only said display elenent in
said display_ casing, a keyboard havi ng a second thickness, said keyboard
consi sting of- a kefbbwted ef piesentingnal shmspiofile &f & @phebledcanamitergsystemi, dsaid

ai d keyboar BORrAngelBufts Sy MenBhit o b5 e 8 5T Thabiredy” gm0 Ghisay ¥
conmponents | amiswﬂmg@fatdlm@saemaq HANPARRIN] ESPISFEAthd, rsﬂmﬁraetmckﬁééswdgg
group: a battery, a hard file, a PCMCI A slot, a connector, a heat sink, a

processor, aﬁ’dlmﬁl% etpindickapss nespsqanyee roataoapyiseidndispler lebaman gn sait atisdlay

of saia firor T ARGELAN BvERE L WKL UAE ARl ki of tiRehodfon

sai d keyboar ell,emandarhcbaabma@dﬁ&lyﬂoaﬁ‘ﬂ aakieg Aid poand almdlqk@ylb@ﬂf da n@nEhARIt6al
plurality of other conponents, within said total thickness, whereby a slim

profile is phickEsisRecessaryTincor@imenty s31d kexbasrdelement i saidslegyborrd casingand a
i ncl udes at bﬁ?ﬁ&%%}eofﬁgr BIPbALARY in ﬂ é gltebéf' rfeg%?lggé%%t) a%éle% e%cgr?glm oy

sai d keyboard within a first section o er sy
| ocating sai ﬂ)llpMumgalgrngp of batengr a dardp Gite rit EC\M(EI]?N slod, a seanstlors @Chéad ik, a

)d t abl e co te wher ei aid first section and said second
zglctl g(r)lrare BSBT’ é?cx‘i"&gtlﬁ?af‘mdénﬁtgﬂ%ﬁﬂ%ﬁm%%tem consisting of: a

di splay having a fserlé‘c&mg fal BN el Rk shif g%ﬂ%l@i gH@hfeli”S%%SS%b&%?ﬂ@%af d

contain only a display elenment in an associ ated play” casi ng;
havi ng a sec@risuhptsandEest dickakssandsaidisnéandithickiaskness necessary to

contain only a key rd el in a socy. d keyboard casing; and a
plurality of ot hersqggt (ﬁfhgaa%ﬂw@?#ei%aﬁi’ﬂp‘gpl ay when stacked upon said
keyboard, and sai dlobétufga|shft1y sftked display and keyboard, and said plurality of other

components, within said total thickness, whereby a slim profile is presented.

6. The method of claim 5, wherein said locating includes at least one of enfolding
and locating said display stacked upon said keyboard within a first section of said
portable computer system, and locating said plurality of other components within a
second section of said portable computer system, wherein said first section and said

second section are coplanar,

7. A portable computer system, consisting of:

a.display having a first thickness equal to a minimum thickness necessary to
contain only a display element in an associated display casing;

a keyboard having a second thickness equal to a minimum thickness necessary to
contain only a keyboard element in an associated keyboard casing; and

a plurality of other components;

wherein said display when stacked upon said keyboard, and said plurality of
other components are at least one of enfoldable and locatable within a total thickness
substantially equal to a sum of said first thickness and said second thickness, to present a

slim profile.



ot her conponents are at |east one of enfoldable and |ocatable within a
total thickness substantially equal to a sumof said first thickness and
sai d second thickness, to present a slimprofile. -1 FEB 2006 51 8.1¢E 2006
met hod of presenting a slimprofile for a portable conputer system sal%
portabl e conputer system consisting of a display having a first thickness
equal to a mninmumthickness necessary tq ,contain only a display el enent
in an associ ated display casing, a keyboard having a second thickness
equal to a mninmumthickness necessary to contain only a keyboard el enent
in an associ ate keyboard casing, and a plurality of other conponents, said
met hod conpr gsi Nng: As i I We o] Lih.P, e u

syst em subst gnti al IAyﬁJeeg&tgl mpgsgﬁg rrfi1 0 hlsgli%gﬁlférs% p?ﬁ?gfn&rﬁsﬁg‘%ds@% Safd
second t hi ckpeable anohphisc systag saisttiog bl aayisplagdkavihgup divss diickriesy bowal tp and
said plurality .of other conponents within said total thickness, wherehy a
slimprofil e"ﬁ@%@ﬁﬁ?@ﬁ? NEESSER1o,eanfalR oply & flisplay slemgag innpm a%SQF’&telddE‘ﬁﬁ?hg
includes at taagl a9R9b&drd 8B¥iak distbndanikhas dhddl % §%iﬂirgﬁéﬁ%i@he§% ﬁ@é&@&:g&?“
sai d keyboard within a first Transverse section of said portable conputer
system and fodainiondy &keyboptdielamentyin@ah assoiate keybpandensiagyartdd plugality of other
transverse sgﬁb#onnﬁfzﬁ idgfgrtable.cpnputer system wherein said second
transverse s&ctt ol Ra¥AMeGs M e ess no greater than a total thickness
of said first trangaeinge ©6CHiGkhes@RA saRll ghriabledontfudtSYRERCUBSGRIAT &Rl

said second transverse section are coplanar.
to a sum of said first thickness and said second thickness; and

) locating said display stacked upon said keyboard, and said plurality of other

components within said total thickness, whereby a slim profile is presented.

9. The method of claim 8, wherein said locating includes at least one of enfolding
and locating said display stacked upon said keyboard within a first transverse section of
said portable computer system, and locating said plurality of other components within a
second transverse section of said portable computer system, wherein said second
transverse section has a total thickness no greater than a total thickness of said first
transverse section, and said first transverse section and said second transverse section are

coplanar.



