:e3e8| >8: : ; L<X<N=6( >T| >Xf 72 4 NOV 2003 wo 00/ 71358 MODULAR COVPACT PRI NTER
.SYSTEM PCT/ AU00/ 00502 FI ELD OF THE | NVENTI ON The invention rel atgs Npp 2803
conpact pri\p%(ﬁ# s%stem able to print full-color, business card size
docurents fToONPA'BBvi ce about the size of a pen. The syst empPCTAU0o6502
vari ous hot-connectabl e nodul es that provide a range of functions. In
particular the invetion relates to a sepaI"bus that facilitat w !

and | ogi cal connection between nodul es. Reference may be had mmmﬂ nmmm'm”mg
appl i cations claimng priority"PPEMRAPMPAGT RRAVTERSSSER| onal Pat ent, e66n
Application nunber PQ560 dated 25 May 1999. The co-pendi ng applications
descri be r &TEAP&F THEMIYEEIGd net hods for inplenenting the conpact printer
system The co- pa&idicaghn Rl o6 kb dSndly S: 10 PCT Application
NUTDST  DOCRlce Moy, oBCT) M%%?,S%R oot o it oo Pl oo 1
0p0. 1 PCT/ AU00/ 00505 PPO7 7 ADGOEBHE "eseraccistirmoatn b Bose Trurp O iR/ 1A
U00100508 pp T O BT RUGRFGSErs berm fciEmry pAo0 A0 BB E0roRETh AuRaland 2 PP13
PCT/ AUD0/ 00513 BFIEBNPEY ALY 0Y <0 05 dak afpRbGnsREHINA R BRSASAI bdvisBATKEROUND OF
THE | NVENTR@NeaNbrowner Bessoaiatdes MRkt dibibek HaSHNL Sues payve led to the

m ni at uri Zafpicﬁﬂm@f th&UHﬁEt‘Bhﬁcr ggé{rl ?h%%d-p‘.‘fll\d/ltl')lg;i ll%u%ﬁ%ﬂ%é&uﬁbg 'cg’éf?,lﬂéoglﬁcéfndmcta?df QT
assiigtant devices. and digital caneras are very: &HRBn exanpl es of the-

m niaturization trend. One device that has not seen the advantage of

m croel ectroni ¢ manuf acturing t @ERnprijeate Numbdr he [IpekerNocr . |Commerci al |y

avai l able printers are |arge coppacedudoosoBny Ol Ffe devices they could
support. For instance, it is inpracthuRloossd Car 1Y printer for the:
purpose of instantly printing photegeaphstaken-w-th-knoywn conpact digital
cameras. . A conpact printhead i égt’g’dﬁ%‘;ﬂi bed"h co- pendi ng Pat ent
Cooperation Treaty applications|_fi'TEGUQ%0 t anebu®Py to {he present
application and hereby i ncor porjat 8d1/4y00ee5¢6ss r ef errence:

PCT/ AU00/ 00591. .. _~n_, ccc i ~unter PENIBO0dS T/ AL~PRrI0ST8P52 | ]
PCTL~U00/ 00579( | IMS' PCT/ Al J00J00BSHiToERS TP ARge8+06b90] MISg Having a

nunber of physical slots and cqmggtAleeRg ¢ e as a digital
the funcfionality of the

canmera has an effect on the si zeﬁheﬁvnc and )

devi ce. The nore physical conngct [SHAYY®8ndar ds P8'’canerh ha, to support
the nore the physical nunber of_c8fel¥®#i3 t he [cd#MBra nmust have. To be
fully nodul ar a conpact printen sySrav®nst havé pegmon connectivity

bet ween nodul es and a serial bUS F@a/ATORROGT t g Gpjgmect+yvity. RECTIFIED
SHEET ( RULE 91) 2 4 NOV 2003 rwopcaiitbinss——S - THE | NVENTI ON
PCT/ AUO0O/ O0S02 I n one form the—inaveation resides i'n a clonpact printer
system conprising: a printer nodule having a full-width stationary

print headBf\@waLjN@tan,g{EqNégMod image on printable nedia in a snygie pass.

and havi ng at \gast one connecti on neans:
Microelectronic manutactunng techaiques have led 10 the nuniatunzanon of numerous devices. Mobile phones

15 - )
personal digital assistant devices. and digital cameras are very common cxamples of the miniatunzation trend.
One device that has not seen the advantage of microclectronic manufactunng techniques is the printer.
_Cormncrcmlly avalable printers are large compared to many of the devices they could suppont. For instance. it is
m ] { i
practical to carry a color printer for the purpose of instantly pninting photographs taken with known compact digital
cameras. :
20 ibed i
| A compact pnnthead has been described in co-pending Patent Cooperanion Treaty applications filed
simultaneously to the present application and hcrcby incorporated by cross reference:
[ PCT Application Number | Docket Number
PCT/AU00/00591 MJ62
PCT/AU00/00578 1J52
| PCT/AU00/00579 1JMS2
PCT/AL00/00592 MJ63
PCT/AU00/00590 | MIs8
Having a number or physical slots and connectors on a device such as 3 digital camera has an effect on the size
the cost. and the funct ; ; |
. nctionality of the device. The more physical connectivity standards a camera has 1o support the more

the physic i {
physical number of conneciors the camera must have. To be tully modular a compact printer svstem must have

common connecuvity between modules ana 2 senal bus to support the connecuvaty.

RECTIFIED SHEET (RULE 91) LT
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10 a plurality of further nodul es, each haring at feast one connection
-means connectable to said printer nodule: said connection neans ip@lp{g@im&
physi cal CW@&'}]E&“ means and | ogi cal connection neans: said physica
connection neans conprising a plug on a mal e connection neaX§TAH0QOSHIcket
on a correspondi ng femal e connection neans: and said | ogical connection
means conprising a serial bus. 15 Further features of the invention will be
evident fromthe foll ow ng description. BRI EF DESCRI PTI ON OF THE DRAW NGS
In order to assist with describing preferred enbodi nents of the invention,
reference will be nade to the following figures in which: FIG! is a
printer nodule: FIG2 is a canera nodule: FIG 3 is a nenory nodule; FIG 4
is a_communication nodule: FIG5 is an effects nodule: 25 FIG6 is a tinmer
moduPe; FIG7 is a flash nodule; FIG 8 is an adapter nmodule: FIG 10 is a
char act er ssumvAR veor TRERVENTIdNS @ Pen nodule: 3Q FIG 12 is a di spenser

nodul e: FI G 13 'n§m first conpact printer configuration: FIG 14 is a second
conpact printer cont i i G frider aeqmeac pentey sysii poghpasiserpact  pri nt er

conf i gur at RIS Megusharge p &ll-yidh gaotaty poOMPIAE briniigialbred imEed B dribthbieMeli O s s ozl G | 7
shows a fehtdEncomestcaneccas mpa:t of an adaptor nodul e; and FI G 1 8 shovis a
mal &0 connexplutaity 8Surfed Rodfes, BcHG i i nmodul e. DETAI LED DESCRI PTI ON OF
THE DRAW NGSeoRREST b b0 ngvgg{f{“g% AR CR e SongeeaBe ey Bsrodul e
that together form a compact printel EPStaRechumesten wnsual nmodul es can be
attached and Get aCHES" fFBHPTMErECBlperemalpeontsiion mewRRd agetkeibn @6 relpthdi) fomilé a
user - def i (TABFEEERER¥on t o busi ness-card sized printing. | mages can al so be
trag‘;ferréﬁdipei@rwme:nmmmaﬁns.pgraisnﬁms,to anot her without the use of a
secbndary conmpuwmer ieSyed @K MRl lpial, user-rntertace to allow
strai ghtforward interaction. gﬁé%%ﬁ&@“%?ﬁﬁ%’ﬂ? &SRB conf i gurati on

consi sts of conpact printer nodul es connected together. Each
conpact p?l“ﬁ?grewﬁ%@h'eoﬁﬁfo A‘P’Wﬁgti on that contributes to the overall
functional ity JrorEtRAspavitidetibiar praomgrabddinpii dltheinvemich Hiden& R SHEET oRULE 91)

z ~ Nov z&Uavingle@@in?hid68 PCT/ AUOO/ 00502 3 configuration. Each conpact

pridft er nmBdul eisiaprinfeytia@al | y shaped ti ke pan of a pen. physically connecting
wi th ot hemicgomagh..Phijter nodules to formthe conpl et«e pen-shaped devi ce.
The | engt jqf ltsge coq‘gac't printer device depends on the nunber and type of
conpact printer REEEI™ % onnect ed. The functional i ty of a conpact printer
confi gur at'fén dépseneapnmpdale conpact printer nodules in the given

confi gur afifén. is s angrct printer nodul es connect both physically and

| o@bcal | yAIG®heis phigshda@l. connection all ows nodul es to be connected in any
order. andcthe;,lngiGal.. connection is taken care of by the conpact printer
Serial Buggs qsggdsam;t hag provi des power, allows the nodules to self

confi gure, nd provi d&s “or the transfer of data. In terms of physi cal
connect i o "hosthEEpRedulcpr i nt er modul es consist of a central body, a male
connect orFl%t! oreeeremvdyle:and a fermal e connector at the other. Since nost

moéRil es Hawe botdipemermbg. and femal e connector, the nodules can 10 typically
be connedied. i kB0 rder rtain nodul es only have a nale or a fenmale
CONNECt Ofgyg ﬁutisatsctggns%jagpgngctrée(’?Fﬁ""ﬁlga’ by the function of the nodule. Gender
changi ngrfgan ules ar [ R HBEEEfUEI%e- connect or npdul es to be connected at

ei ther enlf Bf 2 UYf PErcoOMpacteupydint er configuration. A 4 wite physical
connect i &1F e tisadanh cahpactiphter eaigack: printer nodul es provides the | ogical
colnect i 616 IDethveRertld @Rhde®: of AR oS P hodiE £OMPAcCt printer Serial Bus. The
conmpact Bid 18t owsaGiale dnndaY:S,c )L QVi des power to each nodul e, and 15 provides
the neans by which data rs transterPase 8t¥een nodul es. Inportantly. the
conpact printer Serial Bus and acconpanyi ng protocol provides the neans by
whi ch t h8FLOHPRESCRIPTION BF THAERRASNGEU 0- cont | gur es. reduci ng t he

useri nt er f aceRthumelemiasn wtih@ee RelshbheRbnousGRENE Gl (L modul es can be
riduped i sirobiecest YRSics na LETBIE AL RSGHS) ”rg.lc”c%f‘?:t%gﬁcﬁ% UGV Pr i nt er
Modul e, B b{-REREAR dNREULS: | azrclsdmaals(l;/gcqor < Woaul & 'HRY R e ssdiingble iyt es -
are pringglly what sets tfe comp ci““‘é?‘i H_f"@?"‘§‘9’§’f‘é?ﬁ"apampth¢m-mmxmhsenafa
pen-1ike devr ceg e PREGMOPGRESIIMR porduiras (it meyioiri Alecysd, OF € OF

mani pul at e phOSEFRpMHErevsrmeyasach cusekeaphirbor BREb B8l ibalid U g A0

c(,A‘g_apt er

Modul e (FPFRGomRY prngrmckiif 1RCd 1Gncivb Blbtlcurblids @ vl overa nGQITIIHDL cat i ons Modul e (FI G
4). and a Tinmer Module (FIG 6). Housekeeping nodu e‘s°’§'}°£\“/’i‘°d'é’°%'?ﬁh%"é=i to

ot her nodul es or extended f i ' t nmodul es: and 25 ' isol ated
nodul es i ncluding a Pen Nbc!tgpgfl}(l%pgﬂéﬁ) é@r’fg gﬁ_aser Module (FIG 7).
| sol ated nodul es are those that attach to the conpact printer system but

are conpl etely independent of any other nodule. They do not necessarily
require power. and may even provide their own power. |solated Mdules are
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Al t hough housekeepi ng nodul es and i sol ated nodul es are useful conponents in
.a conpact printer system they are extras in a system dedicated tbkiNGWVE))
processi ngvawghpsot ogr aphi ¢ mani pul ation. Life size (I :1 ) illustrations
of- the conpact printer nodules are shown in FIGS 1 to 12, JKd/Abeorepsoe
configurations produced by connective various nodul es together are shown in
FIGS 13 to 16. FIG | shows a printer nodule that incorporates a conpact
pri nt head cal@geidnERG cbhpa& HmRERILNY ited States Patent Applications |listed
'n the Backgiannd 8l Lo 81 comi‘?(y%?gﬂ’? 4B G PO R Ter R h by
reference,, and refer red 35 10 netratunierd dace. Ihaeneth afthegenipat pragckevicEagentdan] et
printhead I s a darop- O HEREME "edIO-oeericd. Trkijnatonadiyionicemipad: hﬂﬁer&ﬁ@@k{faﬁ&wm
Ievesl dot %""i"l‘i""ﬂ’b“'t"t!}‘".'T’°dek§linolr=$wtncvoqn§zﬂduce a printed page of a particular
wi dtth. Since t Fecqmpicnirineadis tdates b wcdh dpi . each dot is
appr oxt mete@dnyecid@n S Bddr MndlhedSIRY S cc:aigfélis Eféa@égg%g‘ 3‘}% &Vﬁﬁcﬁaﬁ’&'}cﬂton Hasaqdules tp he
printing ,;,os,idgip(-,“leg}ﬁ@[“ mctnpoﬁ N ﬁpu't I g e “EhBT LY Be cHnPt-Hapederst Buer rbortadi f f used
for best results.  Typica 57 ‘oae! NRTRUsR andrqvieles Fpethelshsir ofdawpar t i cul ar appl i cati on
i's pagewi dt h. "THTS 'efpaist! exsnceiqe mpx iombarearttr haiulbRomikiat 4 E@lbbay ANie Aluhells, t e
paper to %W’é“‘ﬁa?t"ﬂtWencwhtmtcheadincu%owﬁsﬂuﬁihmﬁﬁa&mQ:ﬁ%f!xgd|£§Me%9nnconﬁ056d of a
nurtBer oftvpicalle i comehed inf ady deddCOerVRRIALs oRFIFNE IS or o LNE, PI 1 NT ET o0 emrEes con
P . * e r on| tor: t :

conmposes fﬂ\ctb@d‘)ﬁc'ﬂq;duh%j:ﬁdcngmglpggmolt}/%%g& grl_ nthead.  POWSF, & '8¢ i frrcrmingd tyghe o
three VolgheRahhSL Y, hQUsed 1N ba eV SRS teass1er Megules Prbe coprertertalraiseknd G a
activated to gonmence pri Ati ng when a business card (or sinilar sized
printabl e nedi“d)""F BVHiscetcEs bftMterpnligte extmpil Brintdviidoguice ROV Qb gichdonfddihn [ SR €
connect o113 Uf e §fithe sqreaccronmresertai @D TRforpbd e RGVAE r0$i(% g “10 el JTodul e
101> RECT PPHEDNSHEET, (RO 1Bksicnccde feaNdud09, 10, Q01 71358 =" “BCIMAI0/ 00502
FI G 2 sheé@npihyebited- pmgyl!hcemcgn(%b ;”i'cﬁxhCarrer'a i) uf'e°f)°|’“8?fj RJia%sr Sgnal Bus and
POi Nt - ange3 ROk GR HEL us%orrponen’f "B thE PR BARYE P OrfpEE LIS IR Bscd. MBANS
of capturing j:ma%es, he canmera nodul e conprises a body 21 having a fenmal e
connect or 22.  RPFERTGomedys pap be susiniormggpet: 0 an | mage sensor and speci al i zed
i mage processi ng chi p wirbgipfcctshemaiaie®icRdingd Primd V, .opal , vi ew finder 25
i s20or ovi Yeddie drsseeppdctssifSmotulds @OSinGPuiabes lﬁqﬁgga& ?@Qca:éé%’hggﬁj “kriat MR Take
butt on 2|7nag'esroqauisgygﬂu,es(;%;cpgnglqmirc@p%%s | gerﬁ t'r ahat er P EHPRdromserpenlie devicesvbdul e
10 for subsequent printing: nani put &t 1 gAY EBPNSM¥rage. The Canera Mbdul e
al so contains a self-tiWer MOHBYlFsicldine 2 dapuratodfiarBicd oi0m Eag Wodde (REHES aS.
FIG 3 shows & NEMSFYe {SuPrs  3oerdtoryr (FSiongous ki @blymoddies plofal s3dices b NnRHLLON 33,
Erl&fal' but tbHtemedfungingaliS FGTmddudstaan 35. The Menory Module 30 is a Standar d

ul e used for stori NgsoRBOHRBLFHANM: 'q?gg ured by the Canera 20. The
Menory el e z&Isa};aea%achloaheicE%gc‘?Srfmcrgjés%ﬁto vﬁiﬁ‘gﬁqi’gﬁd PG dikttier  at
full resabillffQl, &l humbnai FSSM At PBIPMPIEYY EPindynens erlv athir avdufer ey kles
read and write access to PHAT Perfarret ayneres: Isang Motursisnadnhed besd it | ON
provi des read’ adEBYEe 1 ypieply vicorparpeed inmoth prodikd davidehumbnai | form  The Memory
Modul e 30 at {4t souscsceriztmorulerd ubiea ribduds & RTRBoRRNNPERBL, B0 0L ITHE
cdhnect &F X% in aTivem nallc@edan Glast HERkiR, SORAGELR o O L e MOl E “FE™BeY
connect ethp@atpnir ibdiles 8NHowdfin ffstQQongﬂal{&n%t ion ~BOWEr” 'S *BF Q! istPuer e  he
Pri nt er wpeide Shodlin Wi £ g Serial “Bus. ' a CERTRLNT REfbSehycsoropeingl veriofsrotius S hown
in FIG 4. Thg,eqgmuni cations nodul e 40 consists of a connector 41 and a
cable .[2 t hat 8T HI PRET 88 e ihacctiforenyss Diomiae penve aruBetedih o fohaidd UGRERLL ST POrt,
such as’ §" ORI sied RGP BRkg®Nd sexbion@OUhik apRlcadPR indrpofiled AT by HIE Qofuni cat i ons
MIdul e BtFreait aswdertyh err@@DAE Merid: brlRnElE is S Y5 ST 4.0, F"& onnected to a - cBiput er.
Wien s oleel@ntsie 6@ foolot iR ARe &M edSecLF ANST EN red pet weGh " heneatheredsses tind t he
vari ousdonggmxﬁ,g ok, the Lforrpact DY iont ar 80 fince s annshsaerprint: domta 1600gpimBlul €

tel¥ 22.5um in diameter_an 15 ) , .

al | ows sgoe&{agu,e | fages. 10" De™UBie \SatHuweres Brdvae bompuk 8bi-le@ndc in@WniLBgES f or
printing to %"?ﬂ‘ﬁﬁid@aﬁ‘é@b'ff%tl'tcmltstheicapf:iMhtn@:ﬁprrmel!dkd?aéagiculﬁaﬂi s,spdul e 50 is
shown i ‘FPUETIE embles fivericadbe Madbthandilows e S dede LERELALE A f?'ash_"\/%i‘t h flash
GBI 1 5 Xomphrednr b akibengr ARk 08 RS fl,d he Canera hodul e 20: MTHEPErEdl Modul e
attaches .t o TRtph&¢: mdR! ia fe e connector 52 and nml e connector 53. It
cont ai R, Lo’ﬁu&)‘-&gm pquﬁb‘%g’ﬂ'}r%csea > °d’1'ﬂ'§°‘f_f‘l“%1‘§°d"%‘iﬂBﬂ‘"é‘“i"s*’maqntsem!ﬁcidc:aiulrgp vael ect ed
by the Canera dul E™RIEA Feltpinbepd is cueterpslcemmenfeatingl deOVSushddarlrloash Modul e
to be éx palr N} Enplgblctrﬂffhﬁ'éﬁ"swg nfe got i faltodrectddrad in@ Feyhak iof\rﬁclora5faglu§c 6c)nnsc90 a
Ti mer REAHPlegOhAnatr noguleused t 0 aut omate the taking of multi p‘ie p'Fln\(l)‘\’?os with
t he Canera Modul e 20. each photo separated by a specific tine interval. The
captured photos are storegd Any flash requirenents are
handl ed by the Canera %dgﬁ%?mﬁ%%wlﬁegg* ore be ignored by the Tiner
Modul e. The Tinmer Modul e 60 consists of a body 61 housing a LCD 62.
START/ STOP "button 63 and UNITS button 64. A SELECT button 65 allows the
user to select tinme units and the nunber of units are set by UNITS button

~ oA —— —— a o ~rN " o ”~ o o o v ~ o~ - r o o




FIG 9 shows a Character Mddule 90 that is a special type of Effects Modul e
.(descri bed above) that only contains character clip-art effects & g] yen
topic or g 5§ Exanpl es include The Sinpsons(err), Star Wars . P and
Dii bert(err%’f 8%’7 as conpany specific nodules for I\/bDonaIlt@(/ero)'oomzc As
such it is an |nage processing nodule. It consists of a body 91 housing
custom el ectronics and a LCD 92. SELECT bdtton 93 allows the user to choose
the effect that s to be applied with APPLY button 91. The Character Mdul e
obtai ns power f rOM THE 2Seterapiupde Trdsragivdralondetment shro @berantbobearithe
connect or SEPICTRBLTARKEDT 20 # mivBE yiturinDithages 11@ Wiine@ Rlodkrik fomprlses 1 by A nhvilgRleR4d emal e

connect or  tdnerktol|AQWS 2T ORAGR RN 4 Gl WEERbe EnWG};cJ‘S!?QMW prbcP @i &?me Al Gnela 9, M €

connectorSAcAv&BAnﬁ/uQ@h . K ot .She | | ove nect] on Ween two
nodulses th ﬁdp@? ’B%S%% g&c‘%gne(l: orps Milh ERd:ﬁ‘“tcgwh°ﬂléﬂ'[i‘f‘°é’“‘f°§27ds

housekeepi E\Js Ir‘r?fr(%lpu el '"'"hs FepEpleTet ofhg Ernter Meoulg 40 ft"h\?“ﬂl’é‘epfﬁ‘fnzd‘taﬁe#a"mda«tnes Theand
does nut pé& BM?F%&W sqyEes £5¢I6tingr muesmiangtha fouidpsremmrameAl. | "t hr ough” nodul es
have a nmal e confAEGtBWs aMeamaEMANE30 camlsifk a bRIH, scmmmﬂﬁmﬁ o@‘r b&xbr?u%@&sc?nd

The nodul e, ThdWdn@h N &uPH iGRAIDE goat:@ ged DS lFt trennthoto%['a%Q‘c imjges cf.;ﬁuéc%tc onnect ed at

ei ther entn@fehdien L™ Al e
70, gre tgz,mn b o%t.\él;,o Ty L °8“?ng"éf"ctf B PR o HEpuien ) el esivtne

tin ul
connect or orm"’mﬁluu g‘ﬁ"‘é‘l "G e VE'B FFRETE BFividye) depecs andembngiTisglutorpromieniediced el one
end of t he‘"‘&%ﬁ%ﬁ‘ piice ip pumiypgil fomch  modul es are to be connected at the one tine.
an Adapt or ModuTte Me@@y MBduc0jithchd b orhErlnfGiules dia ﬁttﬂ)e@onﬁcxg’&@ormg&hﬁculr aﬁﬂ] Waich is
a pen in amdﬂﬁldiﬂ cennthfrsmlloJ/ lihc rhorﬁuléatgbcJ érﬂLcﬂ{!gg;hggﬂwa%o fum{a |onaIIower 15 pm{'%lgg e t 0 t he

conpact PRyl RUL, 4,5 conpl et el y Independe “HiSdul .
It does not consunme or require any power. ?0 The Pen I\/bdul e i s defined

because it is a CONVE ‘i"&'ﬁt“me’ift‘%ﬁ FPWHn BE +dhprenmusisaipns todul é9rossise ofd calewbrae. | t
may al so CHHAEFRN + Hatdermapesin a1 dpprofiae comoriamy codputcti$e.duck 8 a KIS for! KBEITkdAa birfdd
connect or gaglebran ThaCarinieBMEMMIE 1RuIEWR @ CdrBdcprife) %m\% Echatﬁecﬁ@@ DEGHAY: whdlher

than a t ercoineat.iifdges CPAY |rSsrerrdfbe [ ol r at eu L fEe US| NESS
ard Si zeqo,,gmn;g;lfgc f I& ara mﬂ bt E’d%%ﬂn el d‘E'I 8"’T8p"“é’f”€ﬁ‘°§‘p'8’ﬁser

we 120 i provi g&lﬁa Jm“scaﬁ(”"é)'mfgﬁs ‘ﬁ’éﬁ‘?'m‘dﬂ’t‘é “’Ei‘i°§"p‘t§h§‘éf‘°“hﬂﬂﬁlf@ Pngigy to be
corrprl ses 5‘”% AP Perpuermefulad] ds a store ?5 of business'card sized print

medi a.. A Pri nt éYPapeduls 5p @shbwoomfle §. Thefllsh Maiglk s ule2 B gaerat Sshdhis Pansied1 widul e
120. When taios phetedrdplys vah it 0@ MAdUeRD, chmﬁmasteﬂm&&e%& RSaufll ﬁﬂﬂ&ﬁ‘?{nna@?x@&'h@ by

slider | 2%aeednmes: s$I1Qbnians uﬁn)ﬁl pc]wir serJe %gfquh Qi Bixutom?ucn?l{)sc eai%tt%ﬁf Hbltd&igle

configura r

m npgu gm cghnﬁgégtﬂgmf’ﬁ'{”‘éfw‘éfg“” bR RB e e e Siime P’l"f'h‘thr Modul e.
The ™ Printer Lif S"HSP 4t ‘é""at“““g'i"h‘ﬁl"e‘ ISty P B cking i gekiple phdua WitoBTales Ndilat ed
out via itd “Rfeﬁ‘?j’“etepammtbet specifig tingelirgegvak Ta tpiuradphbibiere Sdfcdkertdn® iy WobRd] AnPhst O
power t herewmpas tre pndiettg the Siisih ©18Aule30) atdRantifRicfre Bl 15140.@%%9 ont N%UJIQHCQ . the
user i s OMbdnieablogsistsQr MOHMI thHrtz a@.BBEp%ARE§??P bultomﬁ_’: and Mﬁ'?gbuuon%? ﬁg%{ﬁ% USI ness

card 130 bd¥iiBesl Rleedifle Lof Ler fter
Modgyl € i's lpmr;l n%ﬂ?@s ﬁtﬁgg e "'sanﬂ'c "'I"Hb"%é'h‘é‘"‘"i‘ﬁ‘ﬁ gN'T‘CSb“Wg'hF@d—"%‘aMW“'EM‘%GS

busi ness card s neaf t’@ff ‘i°'Hf°6” f7hB‘°f5'r"‘F’rM°é't'° ‘“"Fsrtls bbirromyibpPrimeniv@ignfoivgee at i on
there is ffB‘"\Ré%/ for a user to change the imge that is printed. The

di spenser nodubhézs&2Bdgarn ibawt s 1. thelaahoaas ﬂsonlxsi’g@ralb%m thx%mﬁ’gr il &liondydul €
with am mmiﬁkl&fxrﬂctcu$§butl§\r57" sl\hm!\ﬁs!r nloclac@ alt%mna?rﬁodﬁy ito N8&% conngior wrﬁ nllI;e

Modul e ' _exShndieQs 4 atio act prrnter user
nowshas a?o |pqncsstaaﬂtrlll{g c%élur?tp?& nmhg%‘ h? e ] gt ‘b“g'hd“‘é'%‘ PefetRY ‘i“hg°FﬁP@°14

The Camera Noadle 38 'hy6% Pdé@“‘f"l‘ﬂe’d‘?t‘é’e IeAfiSicetpRct RFpteraxt-Uiris nyidedrrergreslasermalntérh e
Printer NG & 1eicaiy itemdusd inpeshenmatigdivicrn Tho Lasqp Mbdak bdAgind il 69 joukr supplyiRa Rat tery
i n the Priocrepeers aiiehideen pe iid@s power for both the camera and the printer.
When the user T Eﬁc&?ﬁo&th:@how;rﬁlf%s . mera Modul e 20. the
image is c@&gmragﬂcswmtm 5 SaMRra, sf:m*ag&r%ésﬁ% e‘?u?: ed’g;a P PR BT ATBP Rodul e
10.4Each tine a bu ss car dm 'ﬂé“é?‘t BYerMatub 19 s <ffet ieivske bardses: chimast ur ed

i mage is pprl nteq °°Lﬂ' Ch’”l‘ﬁ“ f"ﬁé”"ﬂ@éty'°bm§§§§ Moduigjeestorisorn bbdye | IGasire c@wivBiehbnes

agai n. t HE PR R refdOOSA burtres3 Rtoivaig waer olvgitlba@wdeSa il i @ienDyped QA WSEIERTE .
RECTI FI EBwSHEETows Rcluer © L)ect oneZiied: e 2MDS omrcceentc?eﬁo%cn n§c E’&IAAH%Q%%QO% 1

t he Canersaadvielist ded: & waiPSEQHARLPLY AChed. £k ; Infer system
t he captured inage renal ns in thelcr%ﬁ’ nter | fégm()du'wbl ™ \crb%ﬂmﬁwné@' *out as

many tinmes as desired. The Canera Moddule is sinply there to capture inmages
to be placed in the Printer e. FIG 15 shows a further configuration in
whi ch a Menory Modul e 30 is%ﬁﬁé@?eﬂ*% RILEC iguration of FIG 14. In
the enmbodinent of FIG! 5. the user has the ability to transfer inmages
between the Printer Module 10 and a storage area contained in the nmenory
I\/bdul e 30 The user seI ects the |mage nunber on the Mermry I\/bdul e, and t hen

o o b 1 .




25 A given nodule may act as an inmage source. It therefore has the ability
‘to transfer an inage to the Printer Mddule. A different nodul e rﬁalyNaptzgnqts
an image whQpf13dgt therefore has the ability to read the ipage fromthe
Pri nter Modul e. Sone nodul es act as both inage store and |ﬂ€géuggfm5%
These nodul es can both read i mages fromand wite inmages to the Printer
Modul e' s current inage. The standard image type has a single conceptual
defi ni ti oale chhiRcid¥09Q H&L L1 i romthe physical 30 attributes
of the pr,hcmlhseacd “used 1M toﬁcctmﬁrgﬁll 'hcdér\?}%ccf\"fa‘)g"“ 9 B fRonagiF E‘t‘*ﬁ’é&f&P“‘i‘ BAintr systEhes
wi de and prints at 1600dpi in cyan, magenta and yell ow bi-level dots.
Consequent |y aFfidishrvetCtimResgModule 80hat s @speroFEre ORENSrs iMoBuHidestBd 67k ittt odig 00
bi - | evel cdutins choradier. ciiFFine i@ @ BRABEN ple iod Hed, Eﬁbﬂﬁ&ﬁ.ﬂl@ﬂ:@%sof-}ﬁ SQ#WJrsnea'?].iwﬁaréj

e

si zed pag;ens ,1(85\m‘nag< P e, h (Rt h 2] nches wd
busi ness ; Corl nt 6d "%%E@s r% Nféotfgmfs hORES of Chdét“‘s‘"’i“% PigceSSIpEIpPAIe. It congisisc h o g

is 50. 8mn & vq' °"s'" a2t %é‘ﬁ’g'és B P35 SE‘tEgﬁB‘*o‘(P'tﬁHl?S?‘P@@Sw@aqsqjhcs:m_teuhqmge
The | engtbﬁapB'fcdt“H% Pt Geton ¥ BeFliaped Mpgubsivbttit govaeiom te adrial B34 it@ethaleBonfecidf 391 €dge.
Consequemqunaﬂ':hennpmqrm ed image length is 81lmm which equals 5100 1600dpi

dots. The pri nthedddioRded@f 108 s%@gﬁ Fic%ot.ﬂ%rﬁxfu% ] cgiﬂhcclor at al% scméuoe Bﬁ‘f’cﬁ';foo X

3300 ot Sroalf ol Al BLEGLE SUEMAS X
resol utign ¢ Oc?th&b&ﬂ,' i szl Xer's “i‘ﬁ)’""f‘g" ‘E%iﬂ‘%‘@ﬁ“""’f’m"@“w Bt teo reagitsone

CMY page si ‘T N EEH serasors- nﬁri*dapfff “d?S’H'E 15 Akouteksepine mpdulp @i thx intbdilionepihe ube Bothend €ach

di mensi offoduieRiaad doesmptgeriof ay seecdi@prpesovi al@wno per cei ved | oss of quality since

t he out put i mediethienbinedulesr@k a mAh@andidr RoREACNPS fbiticS ol QloSy (hv.naxhgr cIRAgNt a. -
ere

and yeI | etvitiedatére oIhﬁde'xda@{lcr QMtcEkH‘}noJuQanhlu@zePa(J.&;%ﬁ'or%aghaqu‘s'[ t or € e in

t hﬁ gam”lt [ QLC mgu I tlh inaung modu Csakd es O hcvcr.sorr{ﬁg!O?UHt 8‘Ch“
account . hIt A IMO apc cnﬁ st tgr'n rméauécgﬁéfﬁ'i"é“ihﬁ e {*REc CNRroEivochspeee t o

woul
represent R ges csip %°f°""‘t°ﬁ‘e‘“ﬁﬂ°i“l‘lt°e‘?“§mm et TRduls pra e dBeSd Batt oleave a
| i near r%‘S‘ﬁ’b‘ﬁ‘gé“d%!O%'st@"d’efl nitely true of pignented inks. and partl ally
true for dye- B&sddhdwnimo Mddaie | ioRdictii Shdmdh a G6u® o It Qi :Ld%nc@&od@c R AGGaEle A
devi ce RE&BH‘HCEQ'“&HEEH;b&lg%lcgll)ndcpcngcmof MPner A

WO
PGB/ AUCCHR®50 odl fratad e °°"‘|"“° CHETUSY RevE
devi ces c(ﬂg@é—h Llpg %mén'fmsc it co"v "'C?Gb%gi%{ﬁ é:lp(ga%%p&deirxﬁﬂ viger 'egw Q‘F%EPFMHG)

col or space. andr @é‘g"ﬁ “SER §°6°r‘°’wni‘"l"g REYErLAFTGNF a0 Mosre tre@iBip e1ds@ith a connector

char act e'?‘f'gt“f"tt“m@eﬁseefu'ent ly, to allow for accurate conversion. as wel | as

to allow for Tadssis @itiamgey ﬁarhgﬁ)susncsslcﬁkszedﬁrmdncalﬂnt@tn&ﬁ?onhmﬁ:er %* b* col or
i tion)

nodel [ Clisgensek R&Rie 189 rolécd%s smlnqr t ¢

Cami 5Si4pBushll SENALIANALE DF. | ,Mﬂ'@f@?‘? %{‘Jf?f“%‘"agjbawg oLk Al
system [*a*bx | t9 ned ef g q5Peke { T @nthe d'sa%r moduleyl 2¢ her set  of
other tradi Lional &6l dBF‘“‘é‘Hé’E‘é@ d("§Ef&’H“°ét§° bERAEr 1REmers ety adB\medThe Pri nt er
Modul e nust t'REYFePsra e eaysertikeiof commrwete iyngn tutidE il « phRGR fholof a fllium

part i culcampag eunydr c@rigutaii@SonQins dt teSc 2ENMWer GRLMY THS Préhe PModllO MR Sdineic ﬂo@g%hxt hrg Lconpact
printer tsycs @phabd QWG il Qimi& HARE R Lilo\Cbdihs E\QB\P&EW rc!qu:rcd i® qver e G S I'e to

abso al | ow hi gms ,@,g,m Jete] el en .screen and prrKEtE ™ o be
performqglolgggig h Er%‘\%e? !hﬁ smmnlﬁ{‘u“"q"d’ oV 8100 £k Brapeseripserty e Atinercsnd

out put L¥ EAC "Ff P"”‘%@'I“”b’f‘h"d"‘ifi)’ﬁﬂ‘é&f"“p’r‘i’%‘f B P pripaheicayd. Ty eame firpiges printed

repr eseﬁ?“gﬂ"‘wuﬂﬁf“lﬁi"i g insegedjijiot tay pamasin thif mintnum gonfiguaig et is noba@ fof Dls@lo chai@ge Si ze
i's ther &Fgrage ha B@finted 7HOdidpynteesod(IBEO ca bbBedtio fed Eds 1308 hel PRI Rodfe QRS ST NY

nodul e |lr®1r&h‘l<ﬂfufs£asaﬁb@€ﬁ$lc;tlﬁle i mge stored in the Printer Mddule. The access
i 85 ei ther to gy@afecdt mthe Printer Mddule. or to wite a new

i mage t%s&nhﬁ n: dm;uﬂ%c ulcI go'ﬂ%"“"'m"m RSP BRES BRST BB thefugsf now g
access to t l|1§l’l b é“ﬁ“"ﬂ/ﬁdﬂ‘l“e“ BPYVT ded+- Ihedapircodelt 20 pravideytt micimigyefor

or gani z SPIBTH mefiaabite Forin Motuled prewrisitk reftakieT fordsniBEBemouSBdbaddy iate BRd:r X 850.
They caModeppvide raccioss® the iaterh ot @ praved or pl anar format. V\hen accessed as

interleaved. waathe mfxreslscs ink1- Tgl&]ebultmg& dic%m';uﬁ:?t\qodg ’0“41:' }ntzc an L v 4goLLs: 28 bi t s
eamch of anl lr)nsl@rrcdla:mc\mgn N S;uQ:Qﬁ %ac ¢ a besx %srg%:{r d o h ?1 cer's &c §ES*tan be
1I"Fl ent | F isEpa sy °E““‘°{)?‘S€é‘?“§°d"a"wxel s or

read or Mchgutl ?lnheuscr sc T?nt n M 1
b pixel's can be FEHTdr \ir the Simesy %”ti“ﬁe‘h‘: t)image cobrFamdr Mpdule istrepfaced by the

conflguW§tTﬁﬁ is constructed by physically connecting nultiple conpact
printer nodul es together via the nmal e/fenal e bayonet connectors. A fenale
connector 171 is showmn in FIG 17. The fenmal e connector 171 may be forned at
one end of any of the nodul es defined above. FIG 17 shows a fenuale
connector of an adaptor nsists of a body 172 that
is an extension of the bodaa%$1fﬁ£)Sﬁﬁgpzﬁwggaﬁfch it is forrned. The body
172 defines a socket 173 adapted to receive a nale connector and having a
notch 174 for alignment. Four metal contacts |75 25 provide power and data
connectlon to ocher nDduIes t hrough the conpact printer system serial bus.

o o A e~ .



40 In the logical inteface. the Printer Mdule's current inmage does not
-have to be the source or destination of each inmage transfer. 'Nth%?%ﬂlit he
conput er W@ m becones the effective current inage, reading i nages from
any of the 85(85&? printer nodules. and witing i mages to HEI/A00(0AE02
conpact printer nodules. The conpact printer Serial Bus is the intenal
backbone bus for the conpact printer sys‘t em It provides power for the
conmpact pri nter, Lmdul es. allows the various: conpact printer nodules to
conmuni cat e wi t'HSATIT MACHEF subsequenthygistoqrgdrym iy ERPISPEETSY LR Eca8 drd imagrentainbIGU
2003 WO OB P MoqiG EANIDR DB Ras iy NBg esiesird. TheCanEramaduie iskagiy het wagi. t hem

and provi degestove piscaans. Anat: Mgi@W Ng / expandi ng the range of nodules in the
conmpact pri nterncsm%esm,unm e required the gnpact
prigter Sgy mAc cBboglm N §goﬂgzg{mlwqw@%hs{ﬁ%%m&{ﬁa{'SWm 1 chf't‘é‘ EHonPE iRt ach
Aut o Confi ¥ ‘iéx AEL) "I"i‘"“t‘V"?"“Rﬁﬁ‘iﬁ"f’lﬂ‘?“@‘b‘ﬁi"l‘l“P“’L“GW"@G#{W“EGW Power
10 The Unf” éP'E%ﬂcd 'Sé‘F1""5’!°”’Bt?§“"’(3@SB9USGp‘é¥e¥lﬁq'e?atnumwr@attcek@orf Yodule R treeépbdr T €MENT S
of the coitpida: iprt pihefrinsyddnrepluBl whievenrhde wilQldady@GredARbek .| |osbne@§,[. Juym[ iRbgeor at ed
into a hatavas BinanVGRidess Wefed .Jﬂ@nﬁma@hﬂmwmﬁm? g{]\a?‘}dé JubL £5,.2

medi um spgedqf oL g&m{,g Wi | e ‘'not the spee reqw red for
vidgo, a reaslo bl I)él% hcpnmg%‘%‘?ur ansm ssion is required. Although the

nmaxi num speed on ”U&‘ﬁm'g Mf‘i"“NBi‘ T‘S’Fg%"E‘ME IHE SYFHETK FPYPdnE & fuserioimasgsaoerat e ansf er
rate i s SMEdApKRMepprrdiodee Pt o icrowkeied e eauipaanhict yANGAI S6rican wadthaigancy. 15
The ti nme wbshaent magepmamsnit a conplete image (850 x 53.t L*a*b*) is

therefore | . SowaRRans: AH0XANSY o Hefir WA il HEATEOL LISk aChTEN!

of a noduhe the REL r tem does not ac PP eet ™t he
moglyl e or lt #;%?mtcn e IEP@,QC H‘ “}t "%Tﬁ Sﬁ'"ﬁ"é‘f'"d?‘&ﬁspcf'fW‘gh"“éba‘é\é‘“’ﬁf use

t he
st andpoi nt " o%ae ka "tp‘H'éd 'E‘iffﬁi)‘é‘b'f"bcr'inﬁtdé}‘“'tfavr?ma't tach nodul es and detach
nodul es to rec%’ffP'i"g‘WéCt"H@msay% Spdule Fhie heminigumn@nfiz@@dn dodpaci pRslér wiseh @k usen/ of f
SWi t ches gyeythapditiy logragfer 118490 Oé @ckn CHCLAQI IRt PRECRAHFRSL6 sidls Ié"c%mﬁ@ﬂpﬁ&hc
pr| nt er noeh msmad'oeo:sel)rﬁmlin@lﬁa% MEAGIcQ&nc%@ﬂnu%.‘?Ju&ns EIQJ] Img}gs xhﬂﬂmﬁll‘v{"o&{lqul g bus

termnati tmo (43 1S oa.pg egx tco utgrs st
syss em Qgi?n‘ mcmi{ ﬁ ogggonnec e appT W’? ] &"(‘g’ ﬁ%’diﬂ?“é’é“"ﬂ"c’)‘b‘@f’%‘é‘}maﬁﬁ t he

conpact prin ter sy A FJEHE s %'é'ryfm“éfﬁ‘ﬁ’rce'mﬂf’a"!"éf Poduipychgi thedlamenpact
printer c“b"ﬁ‘fffj’uratl on consists of a number of compact printer nmodul es
connected to Onte gmotderhe Pilue ME3GR Gdldsihd FEDRE iBifige GRITRAGES nIaEdlé;‘hﬁ‘&mnWHlp&?m

depends aiis ckdv@ rdpQHaN df ﬁmngnslm?gt_ ﬁJﬁmmm: id ereﬁnguc chm?nplbcaI’nonq%r image! mtcrclixan set

of conpagf & s s P Ser | aF“Bus
al Jows new coplar&q)g@{ ﬂ??;&%@? i dN]Osule Pf°v'§°f)“ s"@'é‘ 31 T‘S‘fmg"é‘é'isgsrféﬂ'“ H “HIETiPo t he

conpact pri nt ert AR BsEs Auimpes faurce § therejorg hastize abifity witrenafer ad emnzegetse Prigerhe
connect ed'8 & YGFrerEPPaY's X 1 pemiTRee slere) Uritherelne i e ity ksl e tragtdioR @) Prini NCe t he

devi ces Aogulsgdnk mpajentiiaf bpin MGee sRRUHNBALLOS. TR RAVMrbQmBeGONRAGH. PT i Nt er
Syst em asnak@Rghe@snd: NI ¢ QRN O t he corrpact prl nt er serl al protocol. The

USB protocol it Wbk nggfdppl%gds tlbc':o%cc luapdutc gh al | ows the use of
Prfyr COMiEd.GR ed 58° protocor e FEdm 1‘{7'&‘”?1'5 f’ﬁ'?"ijém'}‘ ARyt
chagl ce i Erlll il %chc?f‘ "mcg ”“Hﬁgﬁf rapier ’f??é'c (?h“d’f’%“dd‘f- ingiRwidt asdhpriats iRt ih evas onpact

printer S)’%‘E'ﬁ’i‘f’ f“B"“b’é"Yé [{CgnstapPgranad dnaga fion tha cRBeamuirsBRMNBILI biddvel damge
downl oad*4fnd upl oad. As described above. the printer nodul e runs directly

of f an unr egulTedcemthac3pin@PQWR M pSAERR I:th'més@cars}{zcm&E @59@ x aa;l;n? Sﬁgm %Esl rllntctg:g

Seri al Bulige. @&k 8&9an$§%§§ nted Slic 1 mc . hor mal
ciggcunst Qﬂg@cﬁm smcss cmbséiegdfp:étl jéujlgﬁgl\r/%ar ‘A B i n’bcg'i’ B, '°1"’€‘§§ "[“‘h‘&?f 3 75vdc.

whi | e vo% THOR I RIS d<BIES PP e o i orbese 3$ However
this is %&Q@’P@Fd 'a‘“isémqm e @myhi emlssS Y09 i @0dp{ dnfa. Tod pribubreare OTIPRE hirbrblt €
system |%‘"‘ﬂ'dt5)mmmrh®eqmn¢xsl y the USB used wi‘t hin conpact printer nodul es

can be | over Dok an @ HRGE BHOLE dublReoRff M | 3L&d. 3V, RO upply
Thi S 5 i st S L EUFE %%Qonfoﬁggiﬂi?l&irﬁ%g% Bl R omact
pgbnter rrﬁ?dg’{:h onmpagt printer Ul V18T B’ bhin e "Bﬂﬂﬁ‘aﬁ‘“ﬁ??’hfer
Serial BUS En- o di® q“l"“é"s?é‘l"f”i“ﬂ‘é‘ﬁ‘f‘ﬁ‘f‘?'i“ﬁ@i and sel f-configuring using
standard USB B}‘BT"B‘&’&P@“ dpgymeven hieorn mhellostizkntha firg! geo loae GHnddpske fisORkSefore

(i ncl uditg hedemt itk oathtad mp ukdIBREbAEDI B iMkiD Eoudtl 1t fdAGHPRE fLRAlbItAR e

conpact GMY ¢vloespach etbrksent inSgca Dl e @f zhgﬁﬁlprqr&dlwragortsrgcc dI §o$§n\§rle ouLL n‘ﬁ'gj In

Tabl e 1.defmah ey \ ecifi¢c Function
RECTI FI ED SHEtIrEd'?I'Q %%bﬁE@JQ% Sl “’5 Wﬁ%g?’%b’éj O oo’r“’l‘f% °°'°g"’°'rit?rfme‘t5¥%5‘oz

Tabl e I. Basic conpact printer_Mdul e Functi onsNarreI

DescnpuonGet | nageCount st 1R8FE|U|E§EQV§(§‘EEBRB%E 9%he nunber of irmages that
can be read fromthenodul e, and the nunber of inages that can be wntten to
the nmodul e-This allows read only, wite only, and vinual read only

i mges. Get Current| magel vunberIf the nodul e has a setting for the inmage



The 8-bit node returned by Getl mageAccessMethods is interpreted as follows:
Table 2. 8-bit return code from 2 & Nov 2003

Get | mageAcwe9s/plshiodsBi t I nterpretati onOAccess 850 x 53t per m_ttedt Access
534 x 850 perm tted=Interleaved L'a b’ perntned3 |Planar L.PGHAURI00S02
pcrntttedReserved) and O The Printer Mdule is capable of aII met hods of

i mage access and therefore returns is for bits 0-3, The 8-bit node used for

St dT ferl
: g?grep: ggg dﬁmd O\A{QM&, @&%@.&.ﬁp %fv %m.ge cagﬂg@ Ohﬁg gﬁg,rcgg?,ﬂ,@g%gfﬂgé? g&,ge s

accessBit [ nct"%Fﬁf“Y%{’f“i‘ti‘ﬁ‘bﬁhl“‘é‘ﬁ’f U e “‘0“’““'8‘39‘”5&" Saacperistips. = 53d x 85010 =
interl eaved. 1Censegyentiyalp allog for @airatycoqytraon.as welt altd alovolod fyturnindge sdaioks. idks. andphim@ar t 00
= L O | =teCIEL*Bb*zoly'model ICIE: 1986 £6T 1 & OIRABAH MelnicaPR b TR0y B GQUNI Cat i on

modu e of ld&hﬁoﬂa&dcﬁsﬁoﬁrﬁz‘?ﬁidséé%r}ﬁc a,mé;camc FRRLLARL LRSI AP RGRL Syl SRR M

d the 1 t tfiear. an
?pansl :tl gurqgsg#m%%%mmﬁ" °'Apa°° ;If) + a‘?ﬂ‘&ﬁ BHEY- f: cI integrated circuit

RECTI FI ED_SHEET" (’mté%f)mw therefare boggpRple RO eIRLOON TR ES the pLrOcuRGTHINGGS HGO502
(ASI C) i nMKeoldyepety. HowS®. preand coersic: biner sis@ 6 billobeieh chrinaiGly BPCO M is oMb RRokANB At ed.

i mages camlobazm»ra&n}s& &lor Blch@ baVR e Lcrbc Gia ﬁﬂﬂn&lﬁe%{no@\@@'o tmtﬂ‘i’c%uv‘é’r‘dﬁ sy g%r Of
thelocorrpagép,&;n}nm,gggu,pgyl_sg.%m The communi cati on nodul e al | ows caBture

to be downl oad cL 0 t he nput er, and new i mages for printing to be

upl oaded i nto The"¢ °r‘ri)°e?8’t’“°‘¢’f‘i‘ﬁt"é’?° 's thefrlare EBREAE Y JibitsnE s caehnflus 0die™ Braolbdul e
has a phy&PEar sHsglerdebi9eprues 88+ satvd-a | ogi cal node of operation. The

physi cal node &fhimyzepradeisonmadgic Wht€acded Be ithSe Eior&il itRd Bringed MG Se. TR BeCOETMAIcat | on
Modul e i nted va ire@FpR Gk PiMid bk, osms,mmcwamlammmrwduw? into an appropriate

comput er comun & uddOfdiocon ) e ales e e Mchiuie mv,%a 0 e conpact
it CQHH}&PA,\ %Inhr@&l 09955 aTJ?ﬁJﬁelﬁ 9?}91/9&“;: et ach co:énéfmfilj Che

conput er di g C"gms 5P S °°°°5T°§°“h°éﬁ18é°r"p Sl"rféﬁ ’%‘%ég B‘FPtfé‘b’c'” b‘r‘i“?it“é‘r‘" yrisavetar power
suppl y. CHRE" f"(‘,‘é‘chsiFdéUHﬁbit‘,’tdeﬁd‘ Pixthia the igtcdsatad eroviaenes 24 bised e da0nf COITER. | Nt O
pl ay. Thewbxsmssrdns Rlirer. @OPP@Chiontiang t be rdbor GO A0 The Matbnhge dr LaRals @b €S

t he conpagteis @bt i éan BOEddloPSuba it Qind. Vi rtual file system Each conpact

prizot er nodul e,\@,prgg LiSer 85 di.re tvoor A eagh containing a set of
nurber ed Lmﬁg rmfgc rﬁa! @U%fg%m[‘oqmgg}s EHQ b* phfs cgl C mY tunam l{lphc COW 'P,‘é‘t"F

Modul e trans ates the' °5Tyf’"°i°ﬂ’t“ o5t ?T?ﬁ@‘é‘“ﬁ“é‘da’ 'bi‘i?r‘f?elﬁﬂc‘?/\ﬁ@#"a‘°s<p@e‘mfl7b file
is writt P P Eed EoRT It eartof Brmavtesdéfioed phopr 3G Htsiows & femalombriectdr Ylapadgytbr inbmREE

Wi te confegeenecor sansised df atbiodyr1 72 teiais in cRrENGlobloEhepfy@BfieSnoditie th tviichGMA Vorbhel e Body YW3I Ch

al | ows t hiefinwraisdeiengs aifpiedid el nﬁi@%‘&heimbr%dhﬂm?%bh m%ﬂhénmc;lﬁ:o] éjch ffsause

t hes c o aedviddPod @ aCOMPRILH u A slcmsc us, r oughout
the spec?ﬁi’;gﬁgsgpdhntszm?m micigit%:;?g g's% i atait-4 9% e”d’“é‘r‘rﬁ%?d’?’ﬁ\‘snts of

the invention Wt AVERti on to any one enbodl ment or
specific col | SEPTHRBP Pyt lfPéé“"WPeF@cbmv@lélfﬂﬂ‘F exdneripr |8 higingd &Y Evtamb a miner Ay
real i ze AFAEL§ Themeiqeomedidn ¢8| Spupoies 4 body @8Thacth BiRdr SmolmaéntsWial be apRBIHEIuRSS fal |
Wi t hi n t Hedy sta@pethdfiodiiB@estAbydBdvE. Alpiug 183 RE6EL & kb gﬁlbwcn%;e)con ector,

~' a1/ %QQJ&QE&O%&%% z}éﬁgc Jogccmg“én‘i of %QQELM comac%s l-8-5 on]Eh 5663 CLAI M5

1. A “1“‘"‘11%1\/?”" h (e metal
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medi a in ‘& §PRGIEY §’§“°d°é?‘foP'°l’fa’\9| ng at | east one connection neans; 5 a
plurality of ﬂ"‘iﬁﬂ%‘?f@'ﬁmmm shewn iEG I8 anwiun§7 atcificin srtan@0Rr @BRAIBEH ihOdhiverRaNS
connect alyrie bisoUss ot ofaipérsthd EomBldl th@USBSRiod: AR RLphOIK bl BABS! t‘orr&ﬁ L&QH‘&mer
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of said eﬂavﬁ@mtcr iﬁlcthymp@rsofws tireuna computer) allows images to be read from or written to the addresses

within the compact printer devices.

40 In the logical interface. the Printer Module's current image does not have to be the source or destination of each

image transler. Instead. the computer system becomes the effective current image. reading images from any of the
compact panter modules. and writing images to any of the compact printer modules.
The compact printer Serial Bus is the internal backbone bus for the compact pnnter system. {t provides power

for the compact pnnter modules. allows the vanous compact printer modules to communicate with each other. allows

RECTIFIED SHEET (RULE 91)



2. The conpact printer systemof claim1l wherein the connection means
.provi des both power connection and data connection.. 3. The coﬁ‘éaﬂﬂt\/ 803 nter
system of &y@bpdAhasgvherein the serial bus is a universal serial bus. 4. The
conpact printer systemof claimi1 wherein the physical conneRG /40048502 i s
a bayonet fitting 5 conprising a ridge on_one of said connection neans aril
a notch on anot her of said connection neanhs, said ridge and notch

cor r espondiind@es foQE ¢ | i gnnent of said one and anot her connection
nmeans. 5. Macp%ﬁléﬁg{&%ﬁwﬁ%g}&‘s% PRI BF mepsersion ng fsernding the rhaes of indgj@ iriuge on t he
mal e connecton fMeans™and the notch. is on the femal e connection means. 6.
The conpact pri Mdtliowipgieryms of reqhradbimnd combarpaii sédaiBuphy si cal  connecti on neans
further cohpri sBsscaabgMhhigspédd | oaded catch on one said connection neans and
a reéejss on anobfihic AlucSALerCoONnNecti on means. 7. The conpact printer system
of claim6.whergin-fhe spring |oaded catch is on the nmale connection nmeans
and the recess LS on.“‘fe femal e connection neans. 8. The conpact printer
system of cl ai mg‘f“\ﬂﬂ téRopmigi&raviigi cal connection conprises four netal

tracks cartyi nglo¥®ser and data. 25 9. The compact printer systemof claimil
wherein sai d prlowtPewernodul e and one or nore of said further nodul es have

t wo l@onnect or s, e BhitkreyW0H.LRD tors being_a nale connector and a fenal e
connect or . .4 Q.n O (R s ‘?fmf%fhcffﬂ‘élﬁ°ﬂﬁ"i°fVMﬁéqf'E#wﬁsab>§tcrpIUBlniser

nARE conpact printer Sy SfE
modul e and sai g further” (PR hafivare anchiteqeudh| @ t oget her in a series manner
by connecting aHRMEFRIRFISErtR Rynreqva nBeddm s@ o3 AistriDittbbe WP ncRind
connect i of*HERRSvidsn azaotdbiespee Rir Ghaf¥Rihthiion 3 Rqubela. ARG GONRAGE gpr L Er system
of cl ai m MBiket. ek ﬁiaﬁlﬁ\in@ﬁ&ﬁﬂ@ﬁ@&a}xmmmﬁnﬁiﬂcldt(J)cvtvoSprg' cn;ac')mhc tde en “Hid
det & hnmentméime tlad W Lﬁ.ﬁsnml‘?o‘mpl tbﬁm&@ﬂ??ﬁa Lpal;bi.)n.t er _sysf’em 6‘fjm}9frﬁf"mﬂg_n regyRsiansy. n
sai d further mydyles are selected tTom one bt biosronds E0kvasa.0moenl e; a
flash nmodyl e {i trmer ToGUIeE o Arofi fig jhe FRTIHTS| Rentergpmepfifeemt Gvermoiitcihe bdule or
char act er A1 &Y 45AdThs ixCentirihirares fasmusmalitont. UBE ol corbeprin@iBashn Malt er
syst em of *Mdeichmatulptie reenfue di ofs:e Miealis nb bbd B QRTNEduS S50 ikl peFQLUE L Vaf
strips; axpcwmerpreaduies.e provi di ng power on two of said strips; an i egrat ed
ciruit conneciRdoddae 1.d nductive strips, said integrated circuit
r ecei Vi Ngnddh fhol E‘%{? %gbr\lﬂ%r 'g{d?'?%g sc<'11r(r:'fP""t PEHSHF M HRYIng Stchidigabusdemnivpion. Uiep o nod O
AVENDED SHEET | PEAT AR CAES Afcnad sigremaUsers may simmly soghecthOapphe@iodd moBuBk Mgtk landithe/ Waj #
$ %5 zt Of"a'Pa‘Z'g“mféys!g_Teo&P@rcs itself appropriately.
a] cay] ca] cal] cépsitrahsapoattoaoatlraeaidanl sl radaal sadgalcaul cal c
aU]Z(S: a] c Redreteef. Cr]ceaq 'ﬁﬁl}cga camphet Pnler bdutes depends on the requirements of the user. In addition. the complete

t . " . .
set of compact printer modules is not fixed. The compact printer scrial bus allows new compact printer modules to be
casily designed and added (o the compact printer family. USB allows up to 127 physical devices to be connected at a

Elven ime (power requirements not withstanding). Since the devices are self identifying. new moduies can be added 10 a

compact printer system as long as they conform to the compact printer senal protocol.

.‘ o The USB protocol is well-defined. this reduces design time. aliows the use of pre-compiled cores. debugged
protocols. and gives a large range of choice in terms of components. The choice of USB also atiows the compact printer

system to be easily integrated inio a PC cnvironment for image download and upload.
As described above, the printer module runs directly off an unregulated 3V power supply (a 3V battery). The

compact printer Serial Bus also runs off this power. USB nominally runs at SV. Under normal circumstances. voltage at a

s powered hub-port must be no less than 4.75Vdc. while voltage at a bus-powered hub must be no fess than 4 40Vde

However this is the case for a completely open system (which the compact printer system 1s not). Consequently the USB
used within compact printer modules can be lower power, and therefore run off an unr.cgulatcd 3V power supply. This is
the only difference between regular USB and USB as used in compact printer. |

Each compact printer moduie is visible on the compact printer Serial Bus. E

. ach module is self identifying and
self-configuring using standard USB protocols. i

40

Apar from the standard protocol functions (including identification). there are a number of functions that each

compact printer module is abie of responding to. These are outlined in Table 1. Each module also has a number of
module-specific functions.
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Reserved. and 0

The Printer Module 15 capable of all methods of image access and therefore retumns is for bits 0-3.

The 8-bit mode used for image read and write access via Getimage. Storelmage and Transferlmage is

interpreted as follows:

Table 3. 8-bit code used for read & wnite access

Bit Interpretation
0 Orientation: 0 = 850 x 534. 1 = 534 x 850
1 0 = interlcaved. | = planar
23 Color ptane (valid only when bit | = planar;
00=L*0l=a"10=>b* 1! =reserved
4.7 "I Reserved. and 0
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The USB Communication module of FIG 18 is effectively a transiator between standard USB cabling and the
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compact printer serial bus. with additional logic for transiation of USB calls. An appiication spectiic integrated circuit
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35 13. The compact printer system of claim 1 wherein said serial bus comprises:

four conductive strips;
a power source providing power on two of said strips;
an integrated circuit connected to two of said conductive strips, said integrated circuit receiving data from said strips
and transmitting data on said strips.
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