"29 JUNE 2005 AP17 -1 PERSONAL DI Gl TAL ASSI STANT W TH | NTERNAL PRI NTER
BACKCGROUND OF THE I NVENTION 5 The follow ng invention rel at es2¢ QUNE 2005
hand- hel d Aéhrput i ng device, of the type comonly referred to as a personal
digital assistant, with an internal printer. More particularly, though not
exclusively, the invention relates to a personal digital assistant having
a pagew dth drop-on-demand printhead and a source of print nedia |ocated in

the personal digital aPERSONAD B]@rpAerahS:SﬁSTPNqsi stant, such as

the type comonly known under the trade mar PalmPilot, is typically a

hand- hel d portabl e el ect rorV\Hﬂq\qiNTER[\NAq_q:WhgT di splay screen and

a control panel. The display screen i's typical ouch screen type
that reacts to touches nmade by a user controlling a pixel pen.
Alternatively user inputs are provided to the digital assistant through a
keypad or in-built curser ball. 15 Personal digital assistants provide a

user with BAGKGRQUUND OF THBINMENTIONst ore diaries, address books,

meet i ng schedules etc in a conpact, transportable formas well as to be
abl e t® instantliby @lawinayvinientiorgelsies Hoas hapéhelgcompeing devicqdd éesepe

etc.. Mic .t of such rntable prior art personal digital

assi st ant Eoﬁgﬂoﬁl&}gtr%ﬁ%%\ééears ?fpeésoﬁlgfﬁ{g% tas%ft ny"1dy 87 dpte d’ﬂ‘i@gi oflqre
required. pamicplily] thonghrvtekOsively] e BiventiotOrelited trh [REnst a13E1 ngé\’%}arﬁe :
connected . tq a print device conpatible with the digital assistant I C
requires S8YPEAdREPWIArapgen-demandeprinthend and pssoueesuei print miedig docatdsh inithy  of

the digitaboR3Si stfpternatively the digital storage nedi um that
stores thg imgesﬁﬁ?ﬁfsn the digital assistant nmust be transferred to

anot h&® conput ér pérsoniahdigielngssisiabi, suchofsttiatype tomnioaBdkid@vn dhder GicFdg thamedi um
and whichyl nnected t.0 rinter. ch of the above alternatives can 25
only be i ﬁ%f“émﬂgé% i f"ahﬁé‘g@%éﬂfr&f P%QFW%S‘?V&%@% # éeldidoymadispland.
The pri or s@én ardied 6l paliclli T dRSIRY S4ad & tilicatly S, %ﬂ&% .

maxi mum potential as a ?unct i onal_ﬂﬁjr/re_di um ft%? stori r;tégéallln%pete%a spo%{}?%‘“rgts

i nf or mat i Ehtoughesnadgdyaseneonifollinghd pisel pronmiltincdivebnset inptts atoproeided to

potenti al {%Cﬁ%iw%é&]ﬂ%‘ﬁkﬁggéﬁykg}ﬁ% r(%relsr% @%ﬁrsgﬁ%%if)nduct ed through one's

di gital assistan i'S com-ng e "digital assistants have
nmore BD sui t abPerspiidl rligitshpesdéthnts ipaside0s ubdr with B EsiiveEnieRddl ©5hePibit &S store

| nformati gigmgé, %aglgssi lg]oo Q,Emgétgnigtsgll‘ledules etc in a compact, transportable form as well as to
be able to instantly add new entries such as meeting notes, new addresses efc..

Much of the benefit of such portable prior art personal digital assistants is lost

- however if a print-out of any stored information is required. To print information, prior art

20 digital assistants must be connected to a print device compatible with the digital assistant

which requires additional cabling to be carried thus reducing the portability of the digital

assistant. Alternatively the digital storage medium that stores the images within the digital

assistant must be transferred to another computer having compatible software for reading

the storage medium and which is connected to a printer. Each of the above alternatives can

25  only be implemented if these other computing devices are readily at hand. The prior art

personal digital assistants are thus yet to reach their maximum potential as a functional

medium for storing and transporting information. With the advent of mobile

communications technologies potentially allowing electronic commerce to be conducted

through one’s digital assistant, it is becoming essential that digital assistants have more

30  suitable print capabilities for printing hard copies of the information stored in the digital

assistant,




"assi'stant. AP17 29 JUNE 2005 -2 However, presently, printer technol ogy has
not been suitable for incorporating into personal digital asseJUNE 2005

wi t hout a A'gnificant conpronise in the size and portability of such
devices. 5 OBJECTS OF THE INVENTION It is an object of the present
invention to overcone or substantially apeliorate at |east one of the
above di sadvantages. It is another object of the present invention to

provi de a per soﬁiawe‘cﬁrgwrﬂwnﬂa,smimmaﬂechno&@m Irag r@h been hiitable fpf inabt;rorati;h@ iho 1S

a further the ent 0 ovi de a er sQn git assj. st ant
havi ng an po i %% ]Igfta ?’stﬁt dll?’rgl?tmgéj Ej‘ﬁfi“’f‘."eﬁ}l?f Tsg ﬁ%%@a@?ﬁ@n‘?ﬁmlkﬁ' Fver
prior art gﬂb]gdéﬂbesasm stants. is a further object of the present
invention to provide a personal d| gital assistant from which stored

i nformation can be printed w thout connecting the digital assistant to
addi tional conputing or printing devices. 15 D SCLOSURE OF THE | NVENTI ON
There iss chgE@fg djgr-PHE I‘N\?Eﬂq'lbm personal digital assistant including

i nformati on storage neans, displ ans, in- bU|It prlnter means, control

means al | ow ng r dis fo tlonfrom
sai d storage rrgghss&gﬁﬁjsegt? %L‘gﬁ éex?%eﬁgotéln{s an eBrr f‘ﬁ:‘fﬁ%g?lj}' NE gt 3 on
usi ng sai deq;stomﬁ@?rthembm&cMmdvm@gms allowing a user to enter and store new
information in.said info mitl storage neans. Preferably the personal
digital assist aIFSmE s gnothey Ecéoggtfyprgﬁél? iy nEem i Btoifler » Peysenel digitappssistansans
t hr ough a}{aﬁvﬂg%ﬂjl%ﬁﬂhprﬁﬁérd body section housing said information storage
means and said control neans, wherein at |east a portion of said printer
means 1fs di sposl’eldalﬁshﬂmbwt of thie imyenion tit profide hgressohal digiel amm&mﬁa@aﬁ

i ncl udes f rint. ocat ed thin said d| gi tal
assi stant . %ﬁgf%gm Yot a‘g{%%‘??ﬁ‘?t{ﬂ WIGB?F%meﬁéZ&ioé@T Emfrd’g%f{ @éar] pERtial |y
wi thin said hings.a ﬁii’ﬂhelf ebjadl of the preseitinaghtioh té Bﬁwﬂl{é Dh&konad di’glﬁpaégkét&n@' c

pagew dt h print heilad 30 Preferably the printhead is an ink jet printhead.
from which stored information can be printed without connecting the digital assistant to

additional computing or printing devices.
15

DISCLOSURE OF THE INVENTION

There is disclosed herein a hand held personal digital assistant including
information storage means, display means, in-built printer means, control means allowing a
user to selectively retrieve and display information from said storage means on said display

20 means and to print said information using said printer means and means allowing a user to
enter and store new information in said information storage means.

Preferably the personal digital assistant includes a body section connected to said
display means through a hinge joint, said body section housing said information storage
means and said control means, wherein at least a portion of said printer means is disposed

25  in said hinge joint.

Preferably the printer means includes a supply of print media located within said
personal digital assistant,

Preferably said supply of print media is located substantially within said hinge.

- Preferably a printhead of the printer is a monolithic pagewidth printhead.
30  Preferably the printhead is an ink jet printhead.
Preferably the body or hinge includes a releasable cover portion through which a

portion of the printer including the print media and/or an ink cartridge can be removed.



‘Pref'erably the body or hinge includes a rel easabl e cover portion through
which a portion of the printer including the print nmedi a andp9rJuNE 25
cartridge A& be renoved. 29 JUNE 2005 APl17 -3- BRI EF DESCRI PTI ON OF THE
DRAW NGS The invention will now be described by way of exanple with
reference to the acconpanying diagr anm_a%i_c drawings in which: 5 Figure 1
shows a three dinensional view of a print engine, including conponents in
accordance with the invention; Figure 2 shows a three dinmensional, exploded
view of the print engine; Figure 3 shows a three dinensional view of the

print engi it I I r{ridge used with the print engine
r enoved; ﬁﬁ%ﬁﬁgﬁﬁgm??ﬁrﬂ@é@mm% rear view of the print
engi ne Wit h t h&@hprinngntionawtlt ndgebes deswibbd bgotvhe el dxagple WitiUfeBerbnEh@Whed
three di nensional, sectional. view of the print engine; Figure 6 shows a

three di maSSBRAYInEHIpgranmiptic JEAY1BES I8 Whithit head sub-assenbly of the print
engi nes 15 Fi guigurd 1SAQWs EPY@M [ Ne Pl d .
sub- assenbl y; FiI%er_e 8 $h8\?\l/slrg gﬁg}é%}tslﬁjgna er?gajj?{g\?vg%éﬂ%ﬁlg&%&rlﬁgﬁ ﬁrgg%m:nts n
sub- assentgrgordanch vethcthe piviegtiomechani smin a cappi ng position; Figure 9

ncapped. posi ¢ TR 30METG A FECa g mAtSE L R Baet o B peat hiiedis! onal vi ew
of an air supplRige BangREEkree AmédifonAl {igly ENEL Phnt éfﬁgﬁ]é_rvﬁtﬁ&r%&y@%\?gh}the
S

personal digital assistant having a built in printer; Figure
i nternal Eidgsamed voih the pdntcagiie rangvedal assistant having a built in

intep; 25 Fi gure. k3 | _di gital i st i.t h | bl
Cover or 1 on. *he° “Fraurer 1o eicHifeatorble Ty SHOERAG ahity ButBeraits

i ncor por acadridgetshoenpedsioeblinesdi gi t al assistant having a built-in printer.

DESCRI PTI ON OF _THE FERRED ENBODI MENT
Figure g) |§|’150WSR§EIIGC 3{1%161151?)/1"‘1:-211, sectional view of the print engine;

Figure 6 shows a three dimensional, exploded view of a printhead sub-assembly of
the print engine;
15 Figure 7 shows a partly cutaway view of the printhead sub-assembly;
Figure 8 shows a sectional end view of the printhead sub-assembly with a capping
mechanism in a capping position;
Figure 9 shows the printhead sub-assembly with the capping mechanism in its
uncapped position; |
20 Figure 10 shows an exploded, three dimensional view of an air supply arrangement
of the print engine;
Figure 11 shows a personal digital assistant having a built in printer;
Figure 12 shows the internal components of a personal digital assistant having a
built in printer;
25 Figure 13 shows a personal digital assistant with a releasable cover portion; and
Figure 14 is a schematic block diagram of components incorporated into a personal

digital assistant having a built-in printer.

DESCRIPTION OF THE PREFERRED EMBODIMENT

30 In Figures 1 to 10 of the accompanying drawings, reference numeral 500 generally
designates a print engine, in accordance with the invention. The print engine 500 includes a

print engine assembly 502 on which a print roll cartridge 504 is removably mountable.




*30 I'n Figures 1 to 10 of the acconpanyi ng draw ngs, reference nuneral 500
generally designates a print engine, in accordance with the bgVRINE @005 The
print engiA®8” 500 i ncludes a print engine assenbly 502 on which a print

roll cartridge 504 is renovably nmountable. AP17 29 JUNE 2005 -4 The print
cartridge 504 is described in greater dejail in our co-pending applications
PCT/ AUOQO' 00741 and PCT/ AUOO 00742, the contents of that disclosure being

speci fi calThe piintc oagridgat 66 Herdekeritey mebrnencRaillRe Gk d%tpé?lﬂﬁignﬁlg}ﬂﬁ§ﬁéﬂ?s| y
502 conpri I r st sub- | 6 and a second, 5 printhead

sub- ass en‘oEI;€15 ! @gg{()/ @3 lapd ﬁﬁ%@?og&s the eqnigiis obthahdiselpsirs being Fheciferlysi s
510 corrpriiﬁ&ﬁp@a{ear}@;eingﬁ}gé@gcélz I n which ink supply channels 514 are
mol ded. The ink supply channels 514 supply inks fromthe print cartridge

504 to a print Hgdprst engiriepaseasbl 508 chnpoised hdirgtr subtdssmebly S0 -aadsesdebyd, 508.
The prignt rints, imfour colors or three colors plus ink which is
<ol e P hpPRBpL s

10 vi si bl Fight spectrumonly (hereinafter referred to as

“infra-red ink'Dhe sbeBbIRP0s. intlRUEs h RkasPPIY BRAMES 534 4ofbRsdef iggd in
the nmol ding 512 together wwth an air supply channel 518. The air supply
channel 518lding12am vehieh (mk supelypehannels 2d4 st mobded; The lnk suppéy Guinhels §i4of

foreign p Lk sn%ﬁl r f the pri 516. e.chassis 510
~further i%gllg%gg@éaﬁg%\@er m)lcgﬁt%aj ?to'ﬁp lnggvggﬁﬁg?%WQ%@ﬁoi&eWs a
punp 522 shersemblyT5es. Theprinfizad $16 pHbetih GhurReis oMbréhcdls@ Whisahk v&hwhglggh
an aihp filter .in_the Eri tl artridge 504 via an air inlet pin 524 and an
air i plf)et Y @F\ilﬁgthgz‘ﬁff 'ﬁ&‘? lgﬁts secgum eglyt therippitenefsred dp aspénfrmeeds &) nt o
the air swpbMi ; ' : | 0 further
supports g%? ir Srféﬁ%?? l\ﬁl)ﬂemﬁrrétg%@; ic% t egk?grsdrrﬁég ads%ggeplglrg?d?n% ?)IrZBt%%%‘?“ﬁqEﬁan
st epper mBEGUPBlYOchenneles 8t Abe pimmppR2 chvinaelas T sgipligealr thribé priadidad Fne to

st epper . 530 isc.also connected to a drjve roller 534 (Figure 5) of
aroller g%é@?n%}%f u@éélp S f?rﬁgn;? esc?é‘ratr?qzalﬁeg“%i@ﬁh%P%mg%@oﬂ@;gear train
538. The gear Thaidha&aBsendages RAUERIAGSAY SoldheRBo! Tﬁé‘f&o{r&gggfcﬁrfékzo
carri gfl at an end of the drive roller 534. The stepper notor t fus

contr bt s PYRPOFIEEPUBI 177 th@re%d[i‘}j@ e 323 is heugtanmungn ovhdtdretvs aivehrough an
25 1 pasoLLIRER 1R AT Ed R N0 RO LY itfe Bh o2 3 B aR i bRBing Ao A ¢ e
st epper mistapelilithiaighnh putigerpahiegd Sp8 irdd antesuppBr dhahidl STBEF theRAdssis J1ie
Bt g 1 akes T REES oy Bahas wRpOTHcaifiet 3¢ motor n the form of & sepper motor
530. The stepper motor 530 drives the pump 522 via a first gear train 532. The stepper
20 motor 530 is also connected to a drive roller 534 (Figure 5) of a roller assembly 536 of the
print cartridge 504 via a second gear train 538. The gear train 538 engages an engageable
element 540 (Figure 2) carried at an end of the drive roller 534. The stepper motor 530 thus
controls the feed of print media 542 to the printhead 516 of the sub-assembly 508 to enable
an image to be printed on the print media 542 as it passes beneath the printhead 516. It also
25  to be noted that, as the stepper motor 530 is only operated to advance the print media 542,
the pump 522 is ohly operational to blow air over the printhead 516 when printing takes
place on the print media 542,
The molding 512 of the chassis 510 also supports a plurality of ink supply conduits
in the form of pins 544 which are in communication with the ink supply channels 514. The
30  ink supply pins 544 are received through an elastomeric collar assembly 546 of the print
cartridge 504 for drawing ink from ink chambers or reservoirs 548 (Figure 5) in the print
cartridge 504 to be supplied to the printhead 516.

A second motor 550, which is a DC motor, is supported on the cover molding 520




*The '‘nol ding 512 of the chassis 510 al so supports a plurality of ink supply
conduits in the formof pins 544 which are in comunication potjuyNBeoDsk
supply chawmels 514. The 30 ink supply pins 544 are received through an
el astoneric collar assenbly 546 of the print cartridge 504 for draw ng ink
fromink chanbers or reservoirs 548 (Figdre 5) in the print cartridge 504
to be supplied to the printhead 516. A second notor 550, which is a DC

nmot or, i s ofubpohdsed 500 vidheipsdsar The hditdrds SHAP p2BidddNE 2R0% sepitaiing Brea® int he
r 550 is provided to drive a separating

hassis 510 yi i ps. 552. Th _ ,
means 1 PRI GRteRagyAREROY: 1SS DS thomppimedn 55 edeon imze
print nediiastén paihlcd thdRoh "RAE a RASIRREDIRAL g%iﬁfjfntggfa.r 40 rg{.)t@o gy@ [ efRi nder

of the print nmedia. The notor 550 carries a Deve geéar on an output
shaft t herbsyeled Thar Béva adogpur ste86hereshdhe bievtled g \islbateshegadth HESeled

ot o et P e A b1 A ARG Rbbo o M WS orlee”
br1 nt head rotibblasafobedl idbeadiid 62 Pl ABSRITBA plakt SAICLHARS plndibld Sib-

wheel 566, which is supported on a resiliently flexible arm on a
mounti ng EBFEOIBIN. The wor m gear 560 passes through 10 the nounting bl ock

570 such that, e r. IS ratated nt.i ng bl ock 570
and the cutter %e’gehtgeggé&ﬁ{rﬂﬁlgﬁgemgﬁgesc ézggﬁfrsw%‘ﬁgleg%?a‘%g%éﬁ.sgﬂﬂ? eﬁm‘?}h?i ng
bl ock 570 redibantly fhgablaatm$68idn Sidusfing bock336. Pheaiverrd Gdart S50 FR5Y through |
rotatiign of the nmounting_block 570 relative to the worm gear 560. Further,
to ef 1‘1§ct the mopnng, OFlﬁgﬂgﬁ‘i‘ +thate tthgn Eieywornp geas 960 ds rotofrdethe sB@NERg block
agai nst a ¢ | r t . [ |y
137503, Ty o g S Mhogl SRR the Phisd ol BIRR o The R BRRE B ML
566 travebses aghiost xhpP@d of det basn phifel 564 tes mhitdorosationkef thelounn@blotRF70 S

i mpart ed the print nedia eparate .that .parf of the print nedia 542
on whi on tRENTEiERC Mertish sl Bt e Rgreet B altah e priw el Hads i
ej ect or nedtharsepBdakbagaitbeaiiet ﬁéusﬁ%%}adab%%_io?l@ﬂli@tﬁ@ﬁﬁﬂﬁ%d%blag%nﬁﬂﬁt essi S

510 and has_a_collar 578 having clips 580, which.clip and affix
ej ect &¢ nmebhahhis sim pertion /A ds aivaeial porBam Henge, asohe anttes Aghesli fp® tragersas thaser t

2Bl ur a1 £ TR SRS SR el ARG hF prC it 38 SeeRe "o
the pins Sabd pam of theipbint mietiia 540 @hessclofhelinngd @ bep@ptintedies i nto the pins 544
and, in so doi t}%é S{IQ-E'.IE(;)SG;[III?J y g&a ﬂlrc]: uldgs aSJ;ngegtrcl)g n&egﬁanegnll %%g.e"lgl(lje eSjg(?tbr llngchanism
576 is carried on the chassis 510 and has a collar 578 having clips 580, which clip and affix
20  the ejector mechanism 576 to the chassis 510. The collar 578 supports an insert 582 of an
elastomeric material therein. The elastomeric insert 582 defines a plurality of openings 584.
The openings 584 close off inlet openings of the pins 544 to inhibit the ingress of foreign
particles into the pins 544 and, in so doing, into the channels 514 and the printhead 516. In
addition, the insert 584 defines a land or platform 586 which closes off an inlet opening of
25 the air inlet pin 524 for the same purposes.

- A coil spring 588 is arranged between the chassis 510 and the collar 578 to urge the
collar 578 to a spaced position relative to the chassis 510 when the cartridge 504 is
removed from the print engine 500, as shown in greater detail in Figure 3 of the drawings.

The ejector mechanism 576 is shown in its retracted position in Figure 4 of the drawings.

30 The printhead sub-assembly 508 includes, as described above, the base plate 564. A
capping mechanism 590 is supported displaceably on the base plate 564 to be displaceable
towards and away from the printhead 516. The capping mechanism 590 includes an

elongate rib 592 arranged on a carrier 593. The carrier is supported by a displacement




‘addi‘tion, the insert 584 defines a |land or platform 586 which closes off an
inlet opening of 25 the air inlet pin 524 for the sane purpoggSHINE 2005
spring 588715 arranged between the chassis 510 and the collar 578 to urge
the collar 578 to a spaced position relative to the chassis 510 when the
cartridge 504 is renoved fromthe printgengine 500, as shown in greater
detail in Figure 3 of the drawi ngs..- The ejector nechanism 576 is shown in
its retracmechapisai $94owhich dis@weeﬂkmifﬁbmtcdalm@ﬁ@&mt@ﬂxeﬂmﬂ%& 51682€n the

b- assenb . ud d bed the b te 564. A
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mechani sm 590 includes an elongate rib 592 a carrier
carrier i STEEREALed by a di spl acenent AP17 29 JUNE 2005 -6 mechani sm 594,

[ h wh h
bri nt nead 516 | MBS ReBTRI BRD et niherd ot e 5%936 uwhich

oper at i onahe pﬂhlﬁeactliliﬁt)ﬂsamﬁﬂiﬁdmt THE GloddihS @@Qégdﬂ%r%ﬁfﬁﬂn@eﬁ Eln{ﬁ% rib
592 out of ég nt wiith the printhead 516. The print hea asse
508 i ncl udBdie90,dsERes & ppssase SHp thrpwgh wwhonhemmmednm&:ppmemmnama is

t ed. t t 1 th
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nol dlﬁ 596 rough which the cappi ng nechani sm 590 projects when
cappi g Psm 590 is in its capping 10 position. An ink feed

arr angenent 7035\11 ﬁ]k%&p&[‘ﬁ%gmgﬂt 7@@5 n%k?lﬁg%csl %2%@5‘1@8@599 EJI e 28%5 é&glon

574. The ink feed arrangenent Spl ne por
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feedi ng i dkfind mkn‘aesgegmeg 108 (vhichkein/dontBudibRiodwitd Ragk Jply Abnfbik 534PpP! Y
channﬁé 711 re l%)fel s defined in the spine portion 704, dl ongside the

pri nt hdad % lafeeémgm @a@ﬁ@agﬁs&mdﬁm&mﬂtthé}lwﬂINMaééd%lG via a
AT A TR P s
fl exi bl e hd pringeadisd6ui t
Electrical signals are provided to the printhead 516 via a TAB film 712 which is
held captive between the insert 599 and the ink feed arrangement 702.
20 The molding 596 includes an angled wing portion 714. A flexible printed circuit
board (PCB) 716 is supported on and secured to the wing portion 714. The flex PCB 716
makes electrical contact with the TAB film 712 by being urged into engagement with the
TAB film 712 via a rib 718 of the insert 599. The flex PCB 716 supports busbars 720
thereon. The busbars 720 provide power to the printhead 516 and to the other powered
25  components of the print engine 500. Further, a camera print engine control chip 721 is
supported on the flex PCB 716 together with a QA chip (not shown) which authenticates
that the cartridge 504 is compatible and compliant with the print engine 500. For this
purpose, the PCB 716 includes contacts 723, which engage contacts 725 in the print
cartridge 504.
30 As illustrated more clearly in Figure 7 of the drawings, the printhead itself includes
a nozzle guard 722 arranged on a silicon wafer 724. The ink is supplied to a nozzle array

(not shown) of the printhead 516 via an ink supply member 726. The ink supply member

- 726 communicates with outlets of the passages 710 of the ink feed arrangement 702 for



*board (PCB) 716 is supported on and secured to the wing portion 714. The
flex PCB 716 nakes electrical contact with the TAB film 712. by JONE Q005 0€ed
into engag¥ent with the TAB film 712 via a rib 718 of the insert 599. The
flex PCB 716 supports busbars 720 thereon. The busbars 720 provide power
to the printhead 516 and to the other powered 25 conponents of the print
engi ne 500. Further, a canera print engine control chip 721 is supported
on the fl dredd@Binkl6 tha)gmyhémomﬂehoﬁhaﬁrinﬂhbamﬁlrﬁ;bnﬂbmm% Whhl ch au': henti cat es
that the cartrid 504 i g conpatible and compliant with the print engine
500. For this 1B r‘%‘bfséf”ﬁ}?@l p 1@th2@%3§1%%f5b@§m§¥e;%ﬂéﬂﬁw |
contact's BatbddiiE A {IRbirat6dTthé p9S D9 4nciafes S, doldetSt 77 Sedis arly in
Figure 7 (;% t he draw ngs, r? he pr:pnt Eead fl%s%fsﬁ lncdeugt[ez a %ozziﬁgggaglaern 722
arranged &ap4d39i Thewvenapbling 520 ofithe chaskisifermsuppiceptacle G32 fordhe irﬁlﬁlelre_f aﬁs.
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' ' i r punp,522 is driven by the stepper
the | nven%el\a(r)err] éorzlnaptongn s%lre rgqurﬂ]gd f%)r the pgnt engine gOO rendenngp F;t more compact. In

addition, as the same motor 530 is used for operating the air pump 522 and for feeding the

20 print media 542 to the printhead 516, fewer power consuming components are included in
the print engine 500 rendering it more compact and cheaper to produce.

It is also to be noted that, in order to make the print engine 500 more compact, the
size of the print engine assembly 502 is such that most of the components of the assembly
502 are received within a footprint of an end of the print cartridge 504.

25 In Figure 11 there is depicted a personal digital assistant having an internal printer.
The digital assistant 901 includes a body section 902 housing the main circuitry of the
digital assistant including a digital storage medium. A display screen 904 is pivotably
comnected to the body section 902 about a hinge joint 905. The screen 904 pivots between
a closed position (Fig. 12) where the screen lies adjacent the body section 902 thus

30  allowing safe transport, and an open position (Fig. 11) where the screen 904 is visible to a
user.

The body section 902 includes a control panel 906 on an upper surface thereof that

includes all buttons required to operate the functions of the digital assistant including the



‘ot or 530, which also controls feed of the print media to the printhead
516. In so doing, fewer conponents are required for the prinpgguNpeod§O
renderi ng APt nore conpact. In addition, as the same notor 530 is used for
operating the air punp 522 and for feeding the 20 print nedia 542 to the
printhead 516, fewer power consum ng conponents are included in the print
engi ne 500 rendering it nore conpact and cheaper to produce. It is also to
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t he body section 902 thus 30 allow ng safe transport, an open position
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allows_a user to enter information by witing on the screen eréarter the

user' § i nfigital assistnt gradisalay sersan slmpd04ris ded wxa printGengmeRiogtroker 194 3twisicle | S

schenmati call oléjﬁl@ip?itnfiﬁaﬁ glﬁpl ock diagramformthe key internal conponents
of a personal digital assistant having an internal printer. The printer

woul d  typi cal Wymitrodchateoler 80N @biochiel With Hdead Bihe WheMIE Wheo108 higr Same

as descri ggera%%vv%hich in turn drives a media transport device 810. This might be the same as
stepper motor 530 described earlier.

20 The micro-controller 807 also controls a motor driver 811 which in turn controls a
guiliotine motor 812 to sever a printed sheet from an in-built roll of print media after an
image is printed. A sheet being driven by media transport device 810 is shown at 911 in
Figure 11. The guillotine might be of the form of cutter wheel 566 described earlier.

When ready, printer control buttons on the control panel can be depressed to

25  activate the print engine controller to print stored information either from memory or as a
screen dump from the display screen. This would in turn activate the micro-controller 807
to activate the media transport 810 and guillotine 812.

Figure 12 shows an internal view of the personal digital assistant in its closed
position. The printer engine 500 described previously is disposed within the body section

30 902 with the removable print media cartridge 504 being disposed in the hinge joint 905
linking the body section 902 with the display screen 904. Printed media ejected from the
print media passage 548 of the print engine travels substantially along the inner surface of

the bottom panel of the body section 902 and exits the digital assistant at gjector slot 910.
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bei ng driven by nedia transport device 810 is shown at 911 in Figure 11.
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VWil e particul ar enbodi ments of this invention have been described, it wll
be 1210 ¥Wpderw 446 whosges skilled in the art that the present |p9IUNPR0OBY
be epbodi.ed in other specific forms w thout departing fromthgcﬁamdo@b
characteristics thereof. The present enbodinments and exameg%dqﬁgmmzoos
therefore to be considered in all respects as illustrative an not
restrictive, the scope of the invention being indicated by the appended
clainms rather than the foregoing descrjption, and all changes which cone
within the neaning and range 15 of equiVval ency of the clains are therefore
intended to be enbraced therein. It will further be understood that any
reference her gyg gioappown prior art does not, unless the contrary

i ndi cati on appears, constitute an adm ssion that such prior art is conmonly
known by those skilled in the art to which the invention relates. 12 1 /01

200U 19: 19 MA{9666 Zg% EQF 2005 / 2/ 00019 Received 13 January
2003 10 WE CLAI M%. lﬁgﬂ%t e %Fﬁ@mﬁ}%& al assistant including: an
i nformati on st or aca® iofowmnation stérage divisgl ay, a printer including a pagew dth

printhead wherein ascﬁi-p‘ﬂagrp” nthead is an inkjet printhead; and a user
interface allowi ng a“usér to: selectively retrieve and display infornmation
from sai d storage aipristardnabulingliOpagewidthchirinthbadywhepeir sid rividtbad Rf20MGdI on usi ng
said printer; and ﬁ@ﬂ’% .apd store new information in said information
storage device. 2. e dber sonal digital assistant of claiml wherein said

printer includes & ueppenface alfowadg guserie: nedi a di sposed within said personal
digital assistant. 3. Jha | . di,gital cassistant qf claim1 including a
body section connect ed;rto pegjélg cﬁaélgfi%}aafﬁﬁo né‘”ﬁis &OP38? 18 81 g phody
section hd¥isi ng said i sdidbdispdayt on storage device and at |east a portion of
said user interface, V\ﬂ%& is -@E . .20. portion of said printer is

di sposed in said binge") o?dr%"?. .Lﬁﬁzg%ésrmsdﬁ%ﬁﬁ’&fl ital assistant of claim3
i ncl uding a supply of ¢¥4rand sierehew information in said information storage device.

2. The personal digital assistant of claim 1 wherein said printer jncludes a supply
15 of print media disposed within said personal digital assistant.

3 The personal digital assistant of claim. 1 including a body section connected to
said display through a hinge joint, said body section housing said information
storage device and at least a portion of said user interface, wherein at least a
20 portion of said printer is disposed in said hinge joint.

4, The personal digital assistant of claim 3 including & supply of print media
disposed in said hinge joint,

25 5. The personal digital assistant of claim 4 including a releasable cover portion
through which 4 portion of said printer including said print media and/or an
ink cartridge can be removed,

8. The personal digital assistant of olaim 3 wherein said printer includes a
30 monolithic pagewidth printhead.
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di$ﬁ§53d in said hinge joint. 25 S. The personal digital assistant of claim
‘4| FEP YA GLOALEr B8RP cover portion through which a portm B&f}?
printer i.ncluding said print nedia and/or an ink cartridge e
6. The personal digital assistant of claim 3 wherein saiRFpiehitlanuay e
a 30 nonolithic pagew dth printhead. AMENDED SHEET- | PEA/ AU ' 12/01 2003
19: 19 FAA U665770U Recei ved 13 January 2003 -11 7. The personal digital
assistant of claim6 wherein sai.d printhead is an ink jet printhead. 8
The personal digital assistant of clainm’1 wherein said user interface
includes a 5 touch screen integrated into the display. AMENDED SHEET _
| PEAI AU ABSTRACT PREoR ARt bk i Q%Fkhf : LRer I
information in an gﬁzcxron?%bmg%ﬁh%?gﬁg%%%?a e %@H@E@ﬁgfﬁﬁgﬁﬁgﬁﬁassistant
i ncl udes a body sekinfd.002 connected to a di spl ay screen 904. The body 902
houses a nenory, control circuitry for operating the personal digital
assistant and an internal printer 500 for printing stored and/or displayed

i nformation. Phe prhehcsenal gigityassidant efalajmi| vebereinas ysprintanfise inclpdestar | dge 504

di sposed i the hifQgh dRbihtepdRd HANBEGLIHY he body section 902 and the
di splay screen 904. Figure 12.
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