WO 03/ 069453 PCT/ AUO3/ 00162 SW PE PALM COVPUTER FI ELD OF | NVENTI ON The
follow ng invention relates to a hand-held personal conputer known as a
"pal m PC'wolvawsaags a built-in 5 printer. BACKGROUND TO | NVENAWBIoKwsoWn pal m
PCs have no neans of providing an "instant” print-out of text and/or inmages
therefrom Instead, if a print-out is needed, the palmPC nust comrunicate
data stored therein to another PCto which there is 10 attached a printer.
The nere incorporation into a onventional printer
device would not result in a §@B§c§&%§g¢eﬂ}tﬁl{abl e palmPC. This is
because prior printers incorporate a supply of print nedia and enploy a
print nedia feed nmechanismto transport the print nedia past the

pri nt headSELOPENVENTIRY i nting onto the print media. 15 Moreover, known

pri nt er s, Thbaléwig) iavesiiop Pdldves @f a Hatid-Hld perelbl@omied kdotvh @ “palal Pgamingla bhihan woul d
be degirablteer in a portable palmPC that is sized and shaped to fit

conveni er?fl?y' wth a user's pocket or purse for exanple. CO PEND NG

APPLI CATI ONS Vari ous net hods, systens and apparatus relating to the present
i nvent i o akerOUSD! 1@sBE ENDIGNE 20 fol | ow ng co-pendi ng applications filed
by the applicant_or assignee.of .the present invention sinultaneoysl W th
Che. pr oo e SR AT aR Mo oLRB G s AR AP AP Rjs 8 o mabes oo stk

AP49 AP5 0 ARS1iAREIARE GARED ahFE SHBe @APE ivaRAIA e BM\Rmedin AREFIPEE ARGKAREB AP6 9 AP70
APT1ABT7ARYRAR fRudhe discl osures of these co-pending applications are

i ncorporated herein by cross-reference. Each 30 application is tenporarily
identified by its file reference. This wll be replaced by the

cor r esporiiié mee BESporatippinioeatlin®¢ dilkdoen contretivnal\paintkaioties. woBE not4@ulREk ARipBrt PATENT
APPLI CATI QX b - - ,
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US6, 416, Pgéxw@ec% 12‘2’6‘3“69‘4‘{36‘?@5 1;h,e 200 nge} @gﬁepg.atheads to effect printing onto the print media.

US6, 434, Ad4006, kddhh, pfaidislIayiddebnmDoddmint hédia, 368 Pirge and heavier than would be desirable in a

portable palm PC that is sized and shaped to fit conveniently with a user’s pocket or purse for example.

CO-PENDING APPLICATIONS
Various methods, systems and apparatus relating to the present invention are disclosed in the
20  following co-pending applications filed by the applicant or assignee of the present invention simultaneously

with the present application:
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AP49 APS0 AP51 AP52 AP53 AP55
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The disclosures of these co-pending applications are incorporated herein by cross-reference. Each
30  application is temporarily identified by its file reference. This will be replaced by the corresponding PCT

Application Number when available.
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SUMMARY OF THE INVENTION
In accordance with the invention, there is provided a digital palm PC comprising:

40 a housing;
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PCT/ AUO2/ 01 13@%/1%@%@@33@@@%%@@@& digiCTfofhifioy B Bdigital storage device,

PCT/ A0 Q0BT L AR, 0RFSSPCTLA DAL AT ALIM Al3R2ASREH: AR 01323

PCT/ AUC@PEUES 7SO0’ 00598PCT/ AUOCQO 00741PCT/ AUOQ 00742 SUMVARY OF THE

| NVEBSITI ON | n accordance with the invention, there is provided a digital

Pal m PC S9TRE), 3 49 pc A0 B0HS L AGhend ty&?sos)%/ BARAS A BGH ALRRHORLAZ.Rfl 01 tal
st orage ore i For i mage dat a; a printer

| ocat ed ﬂwpelmnﬁl a@ Héa‘ﬁmﬁéher?@fd’aﬁ&h?%@igvmﬁ‘&“%ﬁ orenreterahn PREPTBA F98M t he

di gi tal ighasagledlembigieed to dabie BE mBdifs thb il QCaaniskghmdia othgyrinig an i mage on
medi a external thereto as the palmPC traverses the nedia in a printing
ori ent atT&F%5 pref er abl y, the palm PC further includes a novenent sensor
conflOgured to neasure the rel ative novenent of the palmPC as it traverses

the medijdodeRmbddneR ihéHhddls Slob At Aloti® MnceMaliguiddla8é:RE @Qﬁ&mf&dﬂﬁhl ARMEHPRE sensor

includes a wheel configured to e et as the C traverses
t he rredln%i’v?‘??mtsﬁ‘@orpﬂ“ﬂ’ﬁﬁ‘g g g % él?f‘?gﬁgﬁfﬂr J%ﬁ“’inﬁrekﬁ% T YA d%&‘ﬁfn APRS® Wheel i s
an opt i odbel emes thengaghweel wihtfelmedinng a series of circunferential markings,

the novenent sensor further including an optical sensor for det ecti ng

rel ative novenent of the markings as the wheel rotates i W th
t he 1I§Ed j Afternatively, the movement sensor forms gart of an optical tracking system f%r tracl?mg relative 8 ment oft t

the palm PC as it traverses the media in the printing orientation. In one form, the optical tracking system
includes pattern recognition means for recognising relative movement of the palm PC with respect to the
media. The optical tracking system can be configured to recognise a predetermined pattern on the media, and
to recognise the relative movement of the palm PC with respect to the media by determining relative

20  movement of the palm PC with respect to the predetermined pattern.

Preferably, the housing also includes a print controller including a processor into which image data can be
input and converted into a sequence of drop ejection control signals. The print controller operates said ink
ejection nozzles in accordance with said drop ejection control signals to cause printing on said print media ata

25  rate determined by the measured relative movement of palm PD with respect to the media.
Preferably, the printer includes a drop-on-demand color inkjet printhead.

In a preferred form, the palm PC further includes an ink reservoir in fluid communication with the printhead
30 for providing ink thereto. Preferably, the ink reservoir includes at least one ink inlet via which the ink

reservoir can be recharged with ink.

BRIEF DESCRIPTION OF THE DRAWINGS
A preferred embodiment of the invention will now be described, by way of example only, with reference to
35  the accompanying drawings, in which:
Fig.1 is a schematic perspective illustration of a palm PC having a built-in printer in use, printing an
image on a page,
Fig. 2 is perspective illustration of a palm PC shown from above;
Fig. 3 is a schematic perspective illustration of a palm PC shown from below;

40 Fig. 4 is a schematic parts-exploded perspective view of the palm PC;
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15 Alternatively, the novenent sensor forns part of an optical tracking
systemfor tracking relative novenent of the palmPC as it traverses the
media i n Wha3ped4ni i ng orientation. In one form the optic&CTiA@GkI0GY System
i ncludes pattern recognition neans for recognising relative novenent of the
pah-n PC with respect to the nmedia. The optical tracking system can be

configured tao_r se. a predeterm ne atter n the
recogni se t hgh% gllsa?t %@at%\fg‘ﬁ%ﬁ?ﬂgﬁm?oﬁe AP B ‘Eoﬁ]p?négtf)%fglie p%ﬂnﬁnl&he nedi a by
det erm ni ng rig qtsiafient2Bvatonebyientt tisfpalta?€; pal m PC wi th respect to the

predet er m nedg; aﬁsa%fd@ele\Pﬁ&lEl%Ee@leepathﬁlﬁc housi ng al so includes a print
controller ingcluding aﬁgaémﬁfssor i nt.o _whi fc{h i mage data can be input and

converted |ntdg§15§e&‘ti‘é’ vigt fPe@p'BELi BA control signals. The print
contriol | er' Ojiep tasshematic drobsrrketiondf do/ttionsl vimo zizheasin PC leo arI¥dR dFigv8t h sai d
drop ejection control signals to cause printing on said print nmedia at a 25
rate determ ned bé@t he neasured rel ative novenent of palmPl) with respect

to the iR PTEPNPEIHEPHEFRRREDEMBQDIMENRc| udes a dr op- on- demand col or
i nkj et phiFR haad accbrﬂpaangcnﬁv&rgﬁ eke fsGehamatitdie depitteina PInPCild hivingbn inlghludes an

i nk resery f rin . 0 'ding
|k { horiBin Tl i fec SERADLAR L ol Rl RLIEP R e SE 0 PN
vi a Mhi creversies sjppge oflpreéle?dwohlrtomtrﬁnbem &ctharoged wit h i nk. BRI EF DESCRI PTI ON
OF THE DRAW NGS A preferred enbodi nent of the inventi on vv| Il now be

descri be by . of e | nl W.thr fer §;L0 anyi ng
dr awi ngs‘g h%‘%\ﬁhmﬁ% R iﬁaiggn@qmﬁ%d%%a ol egr%‘fmga et gcpm gmdabaTel s‘?nrgq% ﬁgér;rpof a

pal m PC rxddings fouse thruintbrnal icpmpondniy péthe qepica, She palperOrmqludgs agalor iqridgeystadisplaypage;

FI 9. 2 i@chPhe RGNS 20.14 sltbﬂs'?ﬁﬁﬂs QiPf re@ptdd m@@m@m faemoahevgs1dd 9. 3 is
sq EITB.tI C ersqg&tlve i strstl onbof a g shO\ivglFfrom beIf 40

F| g.5°4 %84 RudeHEtAY POPPUr ‘th% XX PR PpErsipe ?F"\‘}"é" R/5°8% ﬁ{“ﬁé’mﬁ%ﬁ °PC, 3 WO
03/ 069458InFXCT/ AU03/ 00162 Fig. 5 is a schematic perspective illustration of
the maj or internal corrponents of the paImPC Fig. 6 is a front

el evational view of the p is a_ side elevational vi ew of the
pal m PC;Ategotiog edge Oéﬁeeﬂfal’al%%rf iS@F?éi’ldeC\FlPé‘W?iﬁ 13 fhaked 4t stpepend bypheels 1ppnd o g
a schenahi Wheer G sgrhlietdoddr whdet whdréao ikl 20 isewidid whdab Tiad wheBCniyaken at | X- | X

in kgg. c§me%§§§§1tg) i a%% sod lfon Rtk Eﬂ;ﬁ)ﬁ%@@ W‘{teﬁ GE:O&YWHECH& %e havi ng

accorrpanyl n raw n re’1s schenntlca

an i nt egyhsel 22 @dwmt@ad 157 desqsihedin feeiljowr cepsndige mhcagm(ﬁ@‘tf) freﬂ?di “‘Porigble Riitier g
typi cal RUCHRrYhe PAGKRF whittSk spadifiballySincoiperatad hefeid By@rokd-@lareee. 10 traversing a
page of print nedia 11 to print an inmage 12 thereon. As shown in Fig. 2,

the pal m PC i ncl udes a housing having a top nolding 13 and a base nol di ng
14. Theskhe printhead 15 can be capped and uncapped selectively by a capping device (not shown), which is

25 described in our co-pending application (AP44) entitled “Capping Device for a Portable Printer”, the content
of which is specifically incorporated herein by cross-reference. As an alternative to a capping device, an ink

seal 36 may be provided. This might be in the form of a removable strip of elastomeric material.

As shown in Fig. 3, the palm PC 10 includes ink inlets 17 via which an internal ink reservoir having separate
30  compartments can be refilled with ink. A battery charger and communications port module 18 are located, in
this embodiment, on the same side of the palm PC as the ink inlets 17.

As shown in the exploded perspective illustration of Fig. 4, the LCD and touch screen 20 sits upon a printed
circuit board 26. A number of function switches 37 are mounted on the PCB 26 and aligned with function

35  buttons 19 so as to be depressed when the buttons 19 are used. A battery 23 which is preferably a lithium-ion
rechargeable battery resides alongside the PCB and is connected electrically to the charger port module 18
and the PCB 26. A speaker 24 is also provided. The ink inlets communicate with respective compartments
within reservoir 29. These compartments are best illustrated in Fig. 9. The individual ink compartments relay
ink to the printhead unit 15.

40



nol di ngs house the internal conmponents of the device. The pal m PC incl udes
a color liquid crystal display (LCD) and touch screen 20. A stylus 21 fits
within a womsptrsi e in the palmPC and is used to touch tRETIATD3ABI6aNd
touch screen 20 to operate the device. Function buttons 19 also serve to
control the functioning of the palmPC At the bottom edge of the pal m PC

10 there is er ded a fl anked at, either end 16 and
22. \Wheél® di% & Jopt ?(81%461@ cg‘é‘ftg?ﬁﬁ%%?yna%’é?dé?&sa°?ﬁﬁé%?fn°’é’é8@g i%r
wheel . Thieegivestofier (BBL) Hdp 02 QANNELT 2d 2 §6h msmdrychinR8aTte bateryAi mrmwtsuqaon a
common SPAidR ot Erotﬁﬁ‘ecBP&Jcﬁﬁé ;91@ aﬁﬁboﬁl?&bie(‘tﬁ]ﬂeﬁ%?@l?@ WREEL md Bowel dher  wheel 22

and printhead I's described_in detail our co-pendi ng application (AP46)
entitl ed’om’Pb‘}wtaﬁ‘B’F%"“lﬁi‘qdﬂf Ly to mﬁﬁﬁB@ﬁﬁFéF"mwi"h}éw&é tent of which is
spectbfically incorporated herein by cross-reference. The printhead 15 can
be cappe e ' n ), mhlch
s 25 on PR sfle aARaR RN EE N Bl ?3‘%%?%5‘3?%@% A R

Devi ce fdspicted epypdinist, &eppie sparpte cor%ﬂ%@m@érﬁwéﬁp inkg n%ﬁffﬂ@ﬁnlﬁ%” @ﬁé@k?f e,nél | y

i Ncor pory3iedniSt Bk Rordihess EGsrihidfs @y tafkered BPridikadl L €r nati ve to a cappi ng
device, an ink seal 36 may be provided. This mght be in the formof a
renmovabl e strip of elastoneric material. As shown in Fig. 3, the palmPC 10
i ncllQdePowerend dafadiaesfeq frony fhe,PGRH2Gth the prisitheadSrran bejby Riraeoyaneqtion ety iags twepar at e

30 co Wp%{tsﬁﬁm 13, tlfe%?ntﬁk‘ﬂd [ﬁﬂdy%@@le%(}ahcoht?&sa solﬁer&ﬁfn%&&%nt@ RRPEB N6 MdFever, in "
conmmuni C I ONsS or noau re at e e sane
ot Pt ap e atent g ey ARG g D b bR Lo 9 8#’8&@8“5’

per spectusede illustration of Fig. 4, the LCD and touch screen 20 sits upon a
printed circuit board 26. A nunmber of function switches 37 are nounted on
the PCB 26 and aligned with functign 35 buttons 19 spo as tq be depressed
wherlSt hén Betthehm P fgwéfmebel&‘%eé‘ﬁed X ug5of ih‘é?qf}“sfé upRithe HOIP’SLC[?r o {é’Pﬁ‘BFrﬁeno’rO

|'i t hi umBugsion bueel a9 ge alls te nbaipil@cdps regaiedShenb pingdiitiee bitext REBr andick &

connect su@& QB 'c&hﬁlkally caL ge %ﬂﬁec J@rgfﬁssag rstylu@ﬂ&'ﬁﬁct}oﬁbut’%ﬁ?l&% séD %n 26. A

speaker 24 °T’s a rovid et’'s conmuni cate wth respective
conpar t e Sie Pwﬂ%em v & gestof prinpyediafipdlipeasepansaiee ey & Figr b TB%@%ctl?q ikt r at ed
in Fig. b9pr1n-ﬁhﬁc} ISHﬁbn\@ndﬂ.ﬁhlallmﬁ c&fﬁﬂ/ Ded bl ﬂiBPIE(ScHilﬂoatyrespblﬂsktotsignilheceﬁéd fdntwead lﬁlnlt
15. ,40 03/,06 Q016 26 has
attgghetﬁ)plil encc’derW% g%nam ¢ ranéhem a(éecoesgp e laﬂabﬁf&%egmh“d D?Tgog@prl nt
engi ne e@mqtl@ﬂ qaeiae fe@E@)outq@rpsnds(g apphicatipn APAGES czqss-mﬁqgengpdfabcargh menory chip 28.
The battery 23 connects to the PCB at connector block 38 and a ribbon

cable f flex 9 connect.s e po and_communi.cations port nodul e
T8 t o t e BERALsE R oL SRR SETTP B SR T e U B S s 8 e | i
r eser voirequiz@nents. Fdi exanghdeclthe printhea andinbo eartridde cindm git inggtrlrvait odompdseparaely-§he | n t he

dephsgt eq;n@cm@ggn@@cgﬁdigeﬁegﬁ}rxﬁ)r@ﬂ%tﬁeeth@ﬁt@ftﬁeﬁlg Egpﬂafaﬁelftl{éfetocﬁﬂﬁ'ﬁuﬂh&k 32,
magent a i nk yvel | ow i nk fS fromthese

nd
conpar t r?glmdémqng mftfag ngfr%\?c}ngdmkyéwop\ytieﬂf ],péxacaﬂl(gne optical encoder wheel and one idler wheel)

on a narrow edge of the palm PC, three, four, or more wheels might be provided say in the broad back face of

base molding 14. In the case of four wheels being provided, they can be disposed in a rectangular layout in
plan. One of the wheels would be an optical encoder wheel and the other wheels idler wheels. The printhead

30 can be located generally within a space defined by a rectangle with a wheel at each corner.

Although the invention has been described with reference to a number of specific embodiments, it will be

appreciated by those skilled in the art that the invention can be embodied in many other forms.
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10 Power and data transfer fromthe PCB 26 to the printhead 15 can be by
direct connection between those two wunits. That is, the printhead 15 may
have el ecwoiogmb46dnt acts sol dered directly onto the PCB 2@8CTHIWeNE62 N
alternate configurations, an internediate flexible PCB extendi ng between
the printhead 15 and PCB 26 can be wused. 15 In use, the palmPC 10 can be
operated by use of the stylus 21 upon the color LCD and touch screen 20.
Funct i orW%éH%s 19 can al so be mani pul ated as required. \Wen a printed

i mage of text and/or graphics is desired, a print command can be initiated
either by use, of. tylus 21 or function buttons 19. A user then draws the
print hegd 15 %‘\g/}%ltraﬁ%ﬁns#e? p%?ng'pri nt nedia (in this case paper) as shown in
Fig. 1. The djheesiigon of ink by printhead 15 upon print nmedia 11 is

cont 5ol | ed by, didas sBREe dlitdlo ke HRitdI@ RS ithape BitgRal S received fromthe 20

optical encoder, wheel . 1§.which.contacts the surface.of .the print nedia 11
ohd rot at es. prgusce i G st A% el P RER T 0 B B

co- penditiegpriatepieing ednfigwed A48t mdmaee oswediccskemel sty aathopam PTiraversert themrdia in

confi gurakih@R oRdnaf@rponents within the housing of the palmPC can vary
dependi ng upon requirenents. For exanple, the printhead and ink cartridge
can be an integral unit or fornmed separately. The 25 printhead can extend
gendPal |12y norTmabalh 8C bfvinire X thetitr infludinh @ movekeeg aambar balfguradrio peasad thetelativeer et 0. | n
a furthefo. ’p&%\?\gﬁxﬂ%caéip§4v€r@é31hgﬁneﬂ£ﬁl\fﬂe%:ﬁﬂglg%lnﬁtic;n\.’\o wheel s 16 and 22 (one
optical enco ler eel and one idler wheél) “on a narrow edge of the palm
PC, three, four, or nore wheels m ght be provided say in the broad back
face of 3.basernapdidPOgf cladhn 2, [wherkil the @B S@neitfserk @ icluidl @ @hel doafigugyd preayigelte, t hey
can be di [ nguk. [ Ln...plan. One of the wheels would
be an oprﬁ%%g?tg%%%g%%ﬁv%%%ﬁ%g(%%ﬁltﬂkg)é%%ﬂ glrléata 1Je?lial s idler wheels. The

pri Afhead 30 can be | ocated generally within a space defined by a
rectanglsg W tihe gaine of claih 3,0A6HBin GRFWAG is afbkibDeigdiled WiRel ildM@ia 4 RResRAS been
descri Ded Mt Sl et e0Re 1.0 8 IUTDEL, O RRSOLILE TR BRLSs el || De
appr eci aF B ALY BF PP BRSO R &G PR RS RV AT R R BE enbodi ed
i N many ntvéresnt f ghe matkingtrs e WeDRRES 48RP MiUOSHOMN 62 WE CLAIM 1. A
digital palmPC conprising: a housing; 5 a digital storage device to store
digitally text and/gr_inmage . datq; and a printer |located wthin the housing
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i nclhydes a wheel configured to engage the

7. The palm PC of claim 5, wherein the optical tracking system is configured to recognise a
predetermined pattern on the media, and to recognise the relative movement of the palm PC with respect to

the media by determining relative movement of the palm PC with respect to the predetermined pattern.

30 s The palm PC of any one claims 2 to 7, wherein the housing also includes a print controller including
a processor into which image data can be input and converted into a sequence of drop ejection control signals,
said print controller operating said ink ejection nozzles in accordance with said drop ejection control signals
to cause printing on said print media at a rate determined by the measured relative movement of palm PD with

respect to the media.
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9. The palm PC of claim 1 or 2, wherein the printer includes a drop-on-demand color inkjet printhead.
10. The palm PC of claim 1 or 2, further including an ink reservoir in fluid communication with said
printhead for providing ink thereto.
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media as the palmPC traverses the nedia in the printing orientation, 15 4.
The palm PC of claim 3, wherein the wheel is an optical encoder wheel
i ncl udi ngwa 03e6946 of circunferential markings, the novememABeNGIOL
further including an optical sensor for detecting relative novenent of the
mar ki ngs as the wheel rotates in engagenent with the nedia. 20 5. The palm

PC of claim 2, wherein the novenent sensor forms part of an optical
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t r aver sessetvoiz cavebel kedhargad witeinlpr i Nnti ng orientation. 6. The pal m PC of claimb5,
wherein the optical tracking systemincludes pattern recognition nmeans for
recognising relative novement of the palmPC with respect to the nedia. 25
7. The pH m PEe@plndiChHf plpim 1, fipsher inplpdingiaaechpsgdallabatiety.acki ng systemi s
confisgured to recognise a predeterm ned pattern on the nedia, and to
recogni sg the.relatjve nmo nt. of .the palmPC with respect_to  the nedia
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predeterm ned pattern. 30 8. The pal m PC of any one clainms 2 to 7, wherein
the housiing afR@ainPelMEaS 18 iRl a fo¥aE foRt!thrSdchdr i st biGry. @ Processor into
whi ch i mage data can be input and converted into a sequence of drop
ejection control signals, said print controller operating said ink

ej edti onl5noz ZThe s2linPCatdomdsnter mlidings apohudicapnejoadirr@siviepdta ol signals to
cause printing on said print media at a rate determ ned by the neasured
relati ve novenment of palmPD with respect to the nedia. 35 9. The palm PC
of claim1 or 2, wherein the printer includes a drop-on-denmand col or inkjet
pri nthead. 10. The palmPC of claim1 or 2, further including an ink
reservoir in fluid conmunication with said printhead for providing ink
thereto. 40 6 WO 03/ 069453 PCT/ AU0O3/ 00162 11. The pal m PC of cl ai m 10,
wherein said ink reservoir includes at |east one ink inlet via which the
ink reservoir can be recharged with ink. 12. The palmPC of claim1,
further including a rechargeable battery. 5 13. The palmPC of claim 12,
wherein the battery powers the printer and a processor of the palmPC 14.
The palm PC of claim 12, including a power port for recharging said
battery. 10 15. The pal m PC of claim1, further including a conmunications
port for receiving data. 7



