; UVe3eVS| 6FT9=200310454 REPLACEABLE MEMORY DEVI CE FOR A CONSUVABLE
SUBSTANCE CONTAI NER, AND METHODS FI ELD OF | NVENTI ON [ 0001] This invention
rel ates generally to containers for consumabl e substances, and nore
parti cul smobyrossa r epl aceabl e contai ners having integral electronic menory
devi ces. BACKGROUND OF THE | NVENTI ON [ 0002] Many types of equi pnment or
devices require a supply of a consumdbl e substance. The substance may be
needed for the equipnent to operate properly, such as a fuel or |ubricant;
or the substance may be utilized by the equi pnent as a conmponent or
ingredient in formng a final product or output. Consumabl e substances may
be provided in replaceabl e containers that are changed when the substance
is depleted. [0003] Printers with user-replaceabl e consumabl es (and rel ated
devi ces, such as facsimle nmachi nes and copiers) are well known in the art.
For exanple, inkjet printers typically utilize replaceable ink supplies)
either integrated with a printhead or in the formof separate supplies. In
| aser printers, toner is typically 200310454 supplied in a repl aceabl e
cartridge, which may include the photosensitive drumon which i mages are

formed. [0004] 1n m”“hﬁﬁﬂ@%L@mEmmBmﬁcemwble substances, it is

typical to fill the containers at a nore rapid rate than the rate at
whi ch the substance i SCONBLMARIE S&JBﬁTﬁNﬁEa@QNTrAéNﬁRhe cont ai ner by the
utilizing equipnment. Wth ink s% @hgPrinters, for exanple, one
common technique for rapidly filling consunmabl es W|th ink is to provide a
separate filling port on the consunable, sized to accept an ink-fill
needle. Ink is then rapidly injected into the container on an assenbly
line. After the consumable is filled and the needle withdrawn, the filling

port is closed, typically wth@aporaNnvERGION It is increasingly common for
contai ners of consunmabl e substances to have integral electronic nenory

devi ces, which may be used for a variety of pur poses by the utilizing

equi prent e fsinérs ERYoRYmdbRat ure to

differ ent oﬁgfbgﬁmﬁgéﬁerﬂ%}ﬂfrgﬁt enQEa lygﬁg%s lnrnraty contain calibration

i nfornmati @Lnbstancespand)morspattmmarly\t«h :ealaeeablecamameca)mmmg ibtegsdl t he

consunmabl e, such as the substance | evel within the consunable. The nenory
devi ces nBECHPRIE MAMQYEEVICES many ot her purposes, such as enabling

speci alized features of the device or providing other value to the

equi pnent user. Wiile earlier nenory devices typically had el ectrical
contacts that had to connect to mating contacts in the utilizing equipnent,
newer devices are of ten WAlEREURRFOFEINE NVENTON f requency (RF)

comuni cati on. [0006] Changes to the physical design of a replaceable
contai ner can be prohibitively expensive, both in terns of research and
devel opne nse and | t he cqst Yabene. Wile
adding a Mﬁ( (¥Ee§% |p&?r§ OF%%?%%’ oﬁéconpg&r?g%?%%‘f/ Be “desi rabl e,
there is @hﬁﬂa@@éﬂeﬂfé substanieeenhayt Ife ne¢dedafonthleasiipanaht twoperatedi ity to ol der
equi pment properly, such as a fuel or lubricant; or the substance may be utilized by the
equipment as a component or ingredient in forming a final product or output.
Consumable substances may be provided in replaceable containers that are

changed when the substance is depleted.

[0003] Printers with user-replaceable consumables (and related devices, such
as facsimile machines and copiers) are well known in the art. For example, inkjet

printers typically utilize replaceable ink supplies, either integrated with a
printhead or in the form of separate supplies. In laser printers, toner is typically



[ 0007] When a nenory device is used to differentiate between substantially
simlar containers having different contents (such as ink supplies

cont ai ni ng 200310454 different ink colors or having different fill

| evel s), 200340454 ypically preferable that the differentiation take place as
far down the assenbly |line as possible, such that fewer distinct Iines of
conponents need to be dealt wth, and’ greater flexibility exists in the
supply chain and manufacturing process. [0008] Further, if a need arises to
re-characterize a contai ner after manufacturer (such as, for exanple, to
provi de usmliedini afeplaneablercaitidge. whieh Bewdnhedn BeANBASEABEVRAUTY enabl e new
or revised features of t ui pnrent), a sinple nethod of replacing the

i nt egral %Wﬁ@ Hey Sc%ren#é;ﬁ/n%g]’ove nore cost effective than electrically
reprogramm ng the nenory device. If an integral nmenory device on a

container has failed, a sjnmple nethod of replac nt. ca, I | ow for
cost - ef f el000¢k F%B'@F‘Pfaﬁf””&gg%?ﬂﬂ?é%f) C%stkeﬁu%g%ﬂﬁﬁﬁsw%@ | NVENTI ON
[0009] Enppglc®ptangt at Behhansretrapia\raiatitham tHevate gtewhvich tHeesibstaneet r oni ¢

menory devices fornmed within plugs or "corkjng nenbers"” fo l.i,ng the
filling pisraubseguandymithdaws fam diseataipereby @agé@ﬂ%sgwp@&ﬁfa?ﬁﬁ#%k ’

| ncor por akj igiel RG phnitS, foPBkbri Ak BEdRhbE ohnl@ I rapldieliigspect s and
advant ages he 'present I nvention w |l beconme apparent frﬁrln the foll ow ng

detai | ed dessumaiiesowith inkliete pravide @) sepatate Alling pert PRANGE 'ng draw ngs,
i |lustrat i i thBR rai@§ iffdctéd fitd theedtntiRer dARI EF
DESCRI PTI %@%b@mﬁb&i?rkgg. 1§Bill ?lljrg%(‘? ates an exenplary printer
consumabl aniassevbly tineBitdi threrrosswnablaés filledeand tha npaglemdthdeawy, the

filling port is closed, typically with a plug.

[0005] It is increasingly common for containers of consumable substances to
have integral electronic memory devices, which may be used for a variety of
purposes by the utilizing equipment. The memory device may be used as a
“keying” feature to differentiate between different substances, may contain
calibration information, or may be used to indicate a status condition of the
consumable, such as the substance level within the consumable. The memory
devices may also be used for many other purposes, such as enabling specialized
features of the device or providing other value to the equipment user. While
earlier memory devices typically had electrical contacts that had to connect to
mating contacts in the utilizing equipment, newer devices are often wireless and

rely on radio frequency (RF) communication.

[0006] Changes to the physical design of a replaceable container can be
prohibitively expensive, both in terms of research and development expense and
in the costs of retooling an assembly line. While adding a memory device to an
existing line of containers may be desirable, there is also generally a need to

maintain backward compatibility to older equipment.

[0007] When a memory device is used to differentiate between substantially

similar containers having different contents (such as ink supplies containing



200310454 4 [0012] Figures 2(a) and 2(b) are partial cross-sectional views
taken along line 2--2 of FIG 1, illustrating the fill port region of the
exenpl ary consumabl e during and after the insertion of a corking nenber;

[ 0013] Fiezpo3®4ss a partial cutaway view of an exenplary corking nenber
according to an enbodi nent of the invention; [0014] Fig. 4 is an electrical

bl ock diagramillustrating the operat% on of an exenplary nenory device;
[0015] Fig. 5 illustrates an exenplary printing systemin which enbodi nents
of the present invention may be used; [0016] Fig. 6 illustrates in

schemat i cdifferant inveciors anhavingdifferant 8t lexpishiitis typicaly praferable that eer i s

| ocated in .close.proximty t J i i with the
ant onna, o TEIELRETbLIE MARE e Tof SRR Se By ER iRl S lef & " oe
approach idwir distisctimes of tompondnts pletsiooss deali with) rand tgneatet fexitalitg npl ar y
corking nenber maintains a correct_alignnment when placed in the fill port;
(0018] Fi g¥stsdn e supglysghajn and G@PF@P@’"&Q@(‘?&?F‘Sapproach that may be utilized
to physically insure that the exenplary corking nenber maintains a correct
al i gnment _when placed in the fill port; [0019] Figs. 9 ar), 9(b), 9(c), and
9(d) il ukl008] e Fushenifea rerdarisgs i ryeharagigrize 5@90‘@5\%?§ep| aced in a fill

o L20, PRy R ERIET b DA R g o s, Lo o

enbodi nen vention; . ustrates an alternative
exenpl ar y comsukiable surst@rce arde enable gewmraevised featurespbiieeaHiPmENt): Be

invention.. 2003104 |,PT] T I EIENVENTI ON
[0021] EnBGH Odoc?ﬁ? ﬁggﬁg&%%p%ﬁ%m%ﬂggﬁﬁ F%e’%@ﬁ%%pegt to an
effective than electrically reprogramming the memory device. If an integral
memory device on a container has failed, a simple method of replacement can

also allow for cost-effective repair of a consumable container.

SUMMARY OF THE INVENTION

[0009] Embodiments of the present invention include wireless electronic
memory devices formed within plugs or “corking members” for sealing the filling
ports of containers of consumable substances; containers incorporating the

plugs; and related methods.

[0010] Other aspects and advantages of the present invention will become
apparent from the following detailed description, taken in conjunction with the
accompanying drawings, illustrating by way of example the principles of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Fig. 1 illustrates an exemplary printer consumable in which

embodiments of the invention may be used;



exenpl ary inkjet printing consumabl e; however) the invention is not limted
to the exenplary consumable nor to the field of inkjet consumabl es, but my
be utilized in other consumabl e substance cantainers having fill ports.

[ 0022] Figpo3tbasd | ustrates an exenplary printer consumable 100 in which
enbodi nents of the invention may be used. The exenplary consumable is of
the type that is typically installed 4n the printing carriage of a printer
and which includes an integral printhead, but other types of printing
consumaebl es may al so utilize the invention, such as, for exanple, ink

cont ai ner [0OMR2] h(ﬁtgures 2 (al) hed 2¢h)tana padiabeross:aectional views taken @RIdgnni ng

e Chown arPeREbe alkrbes e Bols Bk 6! e R lar CBasRe Bling 2L

be ori ent giq ditéd e indeRtidrdf-o édrkingpesmalbéron. The il lustrated consumable is
formed of a rigid outer frane 102 onto which netal side pieces 104 are

pressed; the consumable has a "snout" region 106 that includes a printhead
108. A ci r Hig exdihSlagicarkifg fieier 102, al | owi ng

t he consumytjlil tF]:I) béelsﬁopfatne%%\g\}dt“ﬁaym&vu?g&?nk ;?0 24] E%r clarity the

exenpl ar y acentdingdd pe ent@dingeniohire 'Phefg@ﬁewhat sinplified form Enbodinents
of the exenplary consunabl e may have a nore conpl ex structure, such as, for
exanple, the frame for an ink-jet cartridge described in US 5,737,002

( Swanson @mom] FigWOs M TiEutAdal Bloal/Eiagram IEsmets theoRRratROPERT ES FOR
THERVAL | NK- JET CARTRI Dg;E Enbodi ments of the exenplary consumabl e may

al so incl &‘a%ma MegIPsY I84CSiani sns, such as nmechani sns for regul ating
backpressure during prlntlng (not shown in Fig. 1). 200310454 [0025]

Fi gures 2 and 2( are partial cross-sectional aken | ang |i ne
ol it

2--2 of FIeS], ﬁlmwwtéat%gn?h%mplam Pripe sysiemy g ?‘HE’G’E lary
consumabl ?neé_ RsEhd ihvdrlBn Inidy Beeggddvoi r 112 of the exerrpl ary consunabl e) the
consunabl e | (J wth the snout region 106 in an upright position as
shown in FIG 1 Aneedle(not illustrated) is Ioweredthroughtheflll

port openi 2 the bottom
of the re ‘?‘f’é OF' ggtf%tg%i&]nh%hgo {é%ﬁﬁ{%&’??\%ﬁ%nﬁﬁ g@?g’ﬁ di st ance

possi bl e, e&én?mphmbms\wddted meiosef prokienjty fiatHe, metmpqrdemgn@m m ng of the
print head ? f |culg_l Q F\eservm r.112 is then filled with ink through
the ink fiaBneRwHn eoif‘%”’ﬁpﬂﬁﬁ} EPEMUAY I6VHE that the ink in the reservoir is
nearly touching the inside of the ink fill hole 120. At this point the

needl e is drawn out of the consumable and a corkin n@ ?00 is placed
over the |[ﬂ@<1'ﬂ| | Figpoi(a) ar fEbﬂ%&'”%"Fﬁiﬁﬁ"PﬁpPFO@Chi"(aé)méblq’f‘e BPEihg nenmber

et udes ajhy S8t ihdlte dndiR H@éyerﬁ,ggg,%r@ﬁg Fiehfues bR asorRal may_have of her
fornms tha tanti y roun as al so discussed below. Typically
both the fathmpotthrﬂﬂaaedjmdbelfail pgrtnenber 200 have substantially round
cross-sections, although other configurations are possible. The corking
menber fits tightly within the opening 120, and di spl aces sone of the

pl astic ngpersjal Figera@yast 8®) llostratpanbthgr a@froash that imayibesdilizediio due to its
size relative to the

The corkin pressed into
the ink fiRYsi£a 'B?Jrﬁqg?tgé%gﬁ‘ﬂn?'(?m cospd Q?fé'hbqqﬁ‘?ﬁ'ﬁg{ns éc&ﬁc}?/ seal s the ink
fill port.aligheehi waén paséd inthe difi pphe cor ki ng nmenber 200 within the fill
port is shown in Fig. 2(b). [0026] Fig. 3 is a partial cutaway view of a
corki ng nenber 200" according to an enbodi ment of the invention. As

i ndi cated [bmé]heFrééSéxayi 9l(u>)n9 tdh@i g{epﬂustm hbwonefcotiiey ecpenP00he cor ki ng
nmenber i s shown in phantom suc hat the interior is vi E] bl e. !ande t he

body of t HueWeuHy ﬁl@cﬁ@ziﬂa@f" p@rlaaomaé'ctterr@ma@ew%ﬁﬂ%w BISMMPlat

i ncor por at ﬁggﬁg apapilities utilizing
technologyﬁgbée r&néﬁ erre to aghﬁggﬁgmgﬁequency Identification (RFID).
[0027] One exenplary SU|tabIe technol ogy for inplenenting the menory device
is Coil pT t %ﬂﬁﬁk npl ary
menory de\rlloce m%ﬂ uggﬂlﬂgéﬁ&g%tag%ﬁg n%ﬁﬁ? %ﬁl‘h unt ed” on adle %—én&%r 00310454
squar e i nttegrfattber ehbediinentsfithe inviestiemt enna surrounds el ectronic circuitry
212 providing power generation, control circuitry, and nmenory, as descri bed
below. Wth the antenna coil fornmed on the chip surface, the exenplary

el ectroni c nmenory device 210 may be enbedded into the corking nmenber 200

wi thout the need for any additional electronic circuitry or external

el ectrical connections. O her suitable technol ogies may al so be used,

i ncl udi ng technol ogies in which the electronic circuitry and antenna are
nount ed on a conmon substrate, and technol ogies utilizing a discrete
antenna el enent.



(0028] The exenplary nenory device 210 is a Read/ Wite device with 128 byte
total nmenory which can be witten to or read using various RFID reader

nmet hods known in the art. Typically, a reader/witer (not shown in Fig. 3)

i s pl aceckoagjoament to the item containing the menory device; the nenory

devi ce derives both electrical power and data fromthe RF field generated
by the reader/witer. The exenpl ary n%nnry device operates with a carrier
frequency of 13.56 MHz; an operating distance of approxinmately 0.5mmto 3mm
(vari abl e depending on the performance of the Reader/Witer or system
environment); and a data rate of 26.48 thousand bits-per-second (kbps). The

menory of the e I i i | Ny Erasable

Pr ogr ammabl e Re@gg%ﬁqe¥mwgwwgﬁfﬁﬁﬁﬁgﬁﬁgé conH gurations of
menory may be utilized, such as, for exarrple Read- Onl y- Menory (ROM) or
Progr ammabl e Read- Onl y- Menory (P . 0029i]D ?&fﬁl ng mﬂ%er 200" may be
produced 9p2fb] &m@dan@ruspémeénmﬂemaﬁ desgsibg dethfé Hie#bry device 210,
or by any ngﬁlgﬁ/ ﬁl@} Wnﬁ%ﬁﬁﬁ%é@e'%&@ﬁ thePNBNtich it Bt rhited t[oQﬁéO] Fig. 4

is an el ectr] ramillustrating the operation of &l exenpl ary
menory deexmpla@d!ﬂnauméblemfﬁmﬂﬂelfl@!‘bgfr'aﬂ@bp%sk’&@?’ sghwt MALLe UllEeA ant enna

314 and the gl ectron B%ecéJbgfé!nEé)Sor?’éﬁu%s t o"? fEhdrRNic circuitry i ncI udes a

200310454’ pomer enera ion circurlt erive electrical power for the
el ectronic C|rCU|try fromthe RF field inpinging on the antenna; EEPROM

414; and ol_.cir U|tr 412 to contr ng fromthe
EEPROM 41&’0%51 {Fig- dlustiay %%R%X?’?Qlﬂﬁy péWﬁ“%ﬁ%%‘ﬁe%g H%Eachant enna. [0031]

| n operat b%odﬁ%ﬂé@ith@hrﬂ&hﬂ@rﬂh@?y b2 eldn Thbeaxd&mlaryecomsmmlstdie consumabl e
is installed (or in ro ramm.ng or. rea . i enerate

si gnal s tH‘ectMH? st ‘SatyP'Fél s'E%P g‘f’ Ry &ﬁaﬁxaggo ﬁpgﬂfeiﬁkgg‘@%g whi ch
gener at esjfudes aﬁ'lﬁtbgrall ﬁiﬁthéléd Qjﬁﬁioﬂﬁaﬁ,‘pag ofpeintingi donsgmabled atay dlsom t he
nmenory devi ce 310

Fig. 5illustrates an ex IarX r|nth g system
5001 1 whbtizedhp SHEOT SUh Bier piATYIRtNG FORARPE MOy BEBRLE
previouslyd ghﬁ@ﬁ%qhert &?tHe”é(:%Hﬁl’nﬁ%aﬁ%?je%'r Wn&ély%ttdted?‘dfﬂamsp)rl nters having

di fferent configurations devi'ces other than printers that utilize
cont ai ners of consumabl e substances. As indicated in Fig. 5, one or nore

cont ai ner 100" icall S carriage 510
of the exiqpé%g J {ﬁ%'rytcﬁﬁ %?t}l%{g 33‘0\@ c%r@hﬂe%htﬁt@%@ﬁﬁﬂ%@? medi a as ink
or other fadinglsp, Eﬁs&hé@@@nﬁsﬂﬂe wouldme oristter dyrD@3BE irfki-fill o;ieratidnusTtheat es in
he. exenp iRy EATMIRe FRANEROl A NGRALE I 107 PRBORTRLTASEE device
210" cont %!é%@g 104 thd ﬁrefsg&j Cils)é Kérﬂﬂ:rﬁ’%@ﬁés 260nhouf” frégloﬁhaﬁ ithat, mdltktﬂasczonsurrabl e
contai ner 100" and corkin

P nmber 200" are not sh%\g} i@ﬁr‘?jé

descri bed piinthead d9Be &ccircalarfilyppid 129 isprowdad thieygh Bierarae Wog to a

transcei V%%é nfafis% dd ¥l %Ithqa%lo]dqﬁ@t ed within the printer. For optinal
an

oper ation enna of t ry device 210" is maintained in a proper
alignnment with the antenna on the scanning carriage, with the coil antennas

substanti i i i e antenna
coils ar eﬁ@a] r o°|5§r Iyyt ? %ﬁ]&?a%}gyﬁgtu@é&g?é %’o%?giﬁgﬁsgg‘bﬁg%hmunt ed on a
scanni ng csanpllfegéornarﬁrmﬂwnemslofBMexempimMnDeﬁJm&!blamBYa‘myﬁwmpiﬁ e location

268;'182'22 c%lrn% 5 SR 4 ¥n AR ERRRBle b SRR or R 1Rt EQfiRigeabl e Till port.
described in US 5,737,002 (Swanson et al., TWO MATERIAL FRAME HAVING
DISSIMILAR PROPERTIES FOR THERMAL INK-JET CARTRIDGE).
Embodiments of the exemplary consumable may also include additional
mechanisms, such as mechanisms for regulating backpressure during printing

(not shown in Fig. 1).



[0034] Figs. 7(a) and 7(b) illustrate one approach that may be utilized to
physically insure that the exenplary corking nenber 700 mai ntains a correct
al i gnnent when placed in the fill port 120. As shown in Fig. 7, the |eading
portion 7B43®#54 he corking nmenber is elongated, insuring that the corking
menber is correctly aligned for instg{lation into the fill port, and does
not rotate out of alignnment as it is inserted. The cross-section of the
exenpl ary corking nmenber 700 is typically round, as discussed above. The
trailing portion 702 of the corking nenber may be subst ant t he sane as

shown 1 18086] ofigureagisbend PGS pattiekrpss FeRPpal wvg%takgrealonah%ﬁs(b) |
bor L1 on-of-4 HLF SorekgTRuRiEs HEBEAAE5 ed ol e BEmRIAYLERGRIS e tralling

subst ant i @ il tHeiak segervans] thafithe enenﬁplgsy cahsuBipblen theccorshmableris hgldia al so
ensure that the corkin c%\an&gb ﬁéa ns a c rrect |gn r;ht jth the fill
port 120. with iseinogh FRgiaTL Wsa'bLl'pr{g POIUQH #%° |r| ng features as shown
in Figs. hotMdstBateayisdvwsrelenrotigh theet; po@tropﬁufhmg()‘tzmdomhmm thelinkal i gnment
feature that ensures the rreEt aér% nt of the[corklcﬂ,%sot Elhe with the
fill port TeSPAOH 2RI IHshingdae §Rto &SPV ® LG8 ed hel p
correct | yjplihi@nnk RRoksst WiskendsasBaemble, su@bn@snmwmm@qnnnfghewmuswmeb of the
fill port to facilitate alltgnmant (not shown) nts.of the corking

menber nagnakes RripingseTdae PED gadré&ﬁ"tCUfterﬂ%P%fesgnfeﬁ 1&3 i$ fendlle Wifiaped
brocess 1 R Mol Bk o h@bale eyl puis b rRidtalie IR Hle e s 1 or

pr oper El ngaﬂ‘peinthhl[l@ﬁﬁeﬂ]wsﬁeg%theg(ﬂaﬂ" h@GH?O At tais, P%deh@(‘ﬁ?%f;%@@t”’f‘a})e how
one corkin i3 e

repl aced Wg&‘ﬁngﬁ r\‘/?“cor i gggrgrenﬂ&'@/?ghﬁggg%%r négédt%\/egﬂ{etequbodpge&%t of the

i nvent i oni2®egs amﬁnanmya)béfrefdodomwateewarmd@@B@@@I%tm@@ﬁmy menory

of 'the meBrce BagREi MR el anb foRFRREs MosiaiRigdig SO onts
10'10036] "ot eoun “."ﬁéuéfsmewvwﬁfwgﬂ??he?'r'lﬁ?"ﬁ?ﬁﬁ’"dwfﬁ‘.'rﬁ rerber 200° i s
in fill pW@@OOIWVﬁébSt@’éﬁny rpsgpe.ﬁgs%/%@ps ﬁhgﬁgé t he previously

i nstal | edgdurABNIRIDBHsMIE. The LBRirg mbmBeF fits digHtly Witlﬂnttl’m?ogﬁémngj reservoir
112. Assum ng that previously installed corking nenmber 200" cl udes a

f unct i oni Ag0naneo¥igrlaess e phibe piaske mj’t%ﬁ#ﬁéﬁmwg Wa|qpeﬁt5\g, 85db di st ant
froma readpueide dﬁ@tt@ﬁé"@lzglréﬁﬁ% taqllhé‘ﬁﬁ‘éﬂlné Qizé hené bikirgombmber 2o accessed.

In Fig. 9(c), préssingt is utilized press new or replacenent
cor ki ng mmressemoto thatink ﬁlh&%ya pessing tog] wpgucmw itdightlnpeale fieacenent

cor ki ng W pqoZtOOI'he azsgégtlé(dqéftﬂe lcﬁgldrg%wlﬁef bod H’ﬂﬁtth filP (ﬂ?]s Q her

nmet hods o acin e ut| I ze such as
W t hdr awi sgowién Eigr Rfbig nmenber out of the f| | port (not shown). [0040]
Sonme types of containers for consumabl e substances have a fill port that is

sealed in sone other fashion than the insertion of a corking nmenber, such
as, for exgome)e Flé sk @&ﬁﬂﬁiﬁtav@‘y \ieve 684 coiniganember 26 ekcardiag to he Fill

port. A nenory device cording to t sent vetlo e added to
t hese confli "B?”tr‘gﬁ}iﬁlinﬁﬁnthg’e %Séﬁ??ﬂ%d%é(gﬁ ?QT %@Eessary, and
pressi ng aofhkif e &S the Gbmnrfghﬁembéﬂ|s|@hd3WnaSpI®mmmsedh|thatlﬂmgs 9(c) and

9(d). [0041] Fig. 10 illuystrat ter nat mhodi f
ronber -1 ANOARTR S DiRoriFe e s coRERReBbRER A SHARMISIEREA cor ki ng

menber 10Q@yicdbgo mdbrﬁ&ﬁie%‘?aﬂi@YreﬁﬁeWnﬁﬁuﬁ|@attdh€ba‘bablmléﬁ§lutﬂ'ﬂm'ger and
encapsul at ed bt(/ma mat erial 1020 such as ‘epoxy. Alternati veI %(q)%t he menory

devi ce mayedhaolegy isametimgs cefedrd do apRadip Fdﬁqlﬂff{@ye%ﬂ!ﬂ'ﬁ(j@f?@ ds known in
the art, with the package then adhered to the corking nenber (not shown).
[0042] The above is a detailed descri on of particular enbodinents of the
i nvent i on[0027]; Oneexgmplascsuitable te@mﬁqurferswmlwntws the 1 @Y enbodi ment s
nmay be wi (o] nodi fications
w1 scouttyBe i EaR BRIy koY BEk R ARP R MDA T e
appl i cant eb(hmplammerrmnedewmlncwdﬁade aatereacall 214 mayntechemaZ:3®MMs known in
the art that pertormthe sanme functions as 200310454



11 those disclosed. This specification should not be construed to unduly
narrow the full scope of protection to which the invention is entitled.

[ 0043] The corresponding structures, materials, acts, and equival ents of

al I nmeans2o008108%4ep plus function elements in the clainms bel ow are intended
to include any structure, material) or acts for performng the functions in
conbination with other clainmed el ements as specifically clainmed. [0044]

What is clainmed is: 200310454 12 CLAIMS 1. A repl aceabl e nmenory device
for a container for a consumabl e substance 100, conprising: _a body 200,

200", 20038quar®te@aed drewit bligytheteatarmatsymrouags glegtronic 5'6‘1"%'“3’1%4(? of a

cont al ner for,.a consunmbl menory
devi ce 2187 §'ﬂ9 povxﬂ@enfaﬁgé Cﬂ@] @ﬁw tﬁgg%@ﬁ nﬁcg'i/‘”a%ﬁee'gr(: gg‘%%gée]gﬁl e nmenory
devi ce f oywit theah®inA&rcofl Qirm%dqmrthum:aiplsﬂrfau@sthaexernplfar;(]alacmmq wherein the
wi rel ess el ectronic nenory device 210, o', 210" C thin the
body. 3. mMeaansgeveedh? BaydeRnd ‘?fg‘?g]d’étoﬁé‘? cgrk@(gr{pedmﬁgr Q@"W“ﬁ&@ tﬁ%um&bl e
subst ancey, %}d for ah édmmre%cﬂohi&%lrb@iﬂy 02@Qerr%@@fectr@@&onn@&ﬁhnsSOO has a
substanti a roun Cross-section. The re ace%%l e mam)rélhl&_ﬁw ce for a

cont ai neroﬁtﬂf Salt&ﬂﬁﬁmg\%'%%@t%ﬁﬁ%ée&ﬁe@'ﬁ?' iRg teghaplopies dy 700, 800

has a phygjg O ﬁn7&@rn&ﬂ%edéna?ﬁmuﬁ@pb@ﬁﬂ@&i@naenory devi ce
for a con@aléﬁﬁgﬁﬂ%J I R'% nsurra easubstance of Claim4, wherein the body 700

has a Ieat!achgolpgnes|U¢thmgaadlslcfﬂ§eamegﬁ?r@lﬂmffréature conprises an el ongation
704 of the |leading portion. 6. The replaceable nmenory device for a
contai ner for a consumabl e substance of Claim4, wherein the body 800 has a

o L bad 28], Ofhe BREnbS MBI R 3 @GBMRedPRIIY So it 28 bRe | cast one
g port

total memory which can be written to or read usmg various RFID reader methods
known in the art. Typically, a reader/writer (not shown in Fig. 3) is placed
adjacent to the item containing the memory device; the memory device derives
both electrical power and data from the RF field generated by the reader/writer.
The exemplary memory device operates with a carrier frequency of 13.56 MHz;
an operating distance of approximately 0.5mm to 3mm (variable depending on
the performance of the Reader/Writer or system environment), and a data rate of
26.48 thousand bits-per-second (kbps). The memory of the exemplary device is
configured as Electrically Erasable Programmable Read-Only-Memory
(EEPROM), although other configurations of memory may be utilized, such as,
for example, Read-Only-Memory (ROM) or Programmable Read-Only-Memory

(PROM).

[0029] Corking member 200’ may be produced by molding a suitable material
216 around the memory device 210, or by any of the various packaging methods

known in the art.

[0030] Fig. 4 is an electrical block diagram illustrating the operation of the
exemplary memory device. Contained on the integrated circuit 310 are a coil

antenna 314 and the electronic circuitry 312. The electronic circuitry includes a



200310454 13 7. The repl aceable nmenory device for a container for a
consunmebl e substance of Claim 1, wherein the wireless electronic menory
device 210, 210', 210" further conprises Electrically Erasable Progranmabl e
Read- Onl y2dvbroesq (EEPROV). 8. The repl aceabl e nenory device for a container
for a consumabl e substance of Claim1, wherein the wireless electronic
menory device 210, 210", 210" furt herg conpri ses Read-Only-Menory (ROVM. 9.
The repl aceabl e nmenory device for a container for a consumabl e substance of
Claim 1, wherein the wireless electronic nenory device 210, 210', 210"
further dcpqsmeﬁ }m@rd?ioogliranitmw to Gurive-ateatycalpawer fof trrectronis CIRaYEMYy epl aceabl e
menory deyvi ce r pont.ai.ner for i ad

wher el n ¢ Kemine B BreBepg an i aflsroR de serua ShseRra T e

conpr i ses 4@t adihblandiikitingfrom el BEPROIM4 feand S0 tesivedatar a

contai ner for a consumabl e substance of Claim1l, wherein the electronic
nmenory defrpmeand genddata tohganteinfher conprises electronic circuitry a'. 12,

312 and a coil antenna 214, 314 formed on a integrated circuit chip. 12
The repl aceabl e menory device for a container for a cq mabl e subst ance of

Caim1, [808Mgi inbheratibrcontnl @lectaninsA29d0 ithedemes '”2’1'6&]8 10" is externally

at tached 10,4 [ WinstRls (MirFa SOBAFLAIBFEYRnirhing o Hiiohd SBNBH)NE' / N} F@B/ N /N3

generate signals to control a transceiver 422 attached to an antenna 424, which
generates an RF field that allows reading and writing of data from the memory
device 310.

[0032] Fig. 5 illustrates an exemplary printing system 500 in which

embodiments of the present invention may be used. As previously indicated, the
invention may also be utilized in printers having different configurations, and with
devices other than printers that utilize containers of consumable substances. As
indicated in Fig. 5, one or more containers 100, 100” may typically be installed in
a scanning carriage 510 of the exemplary printer; the carriage is scanned across

print media as ink or other fluids are deposited on the media.

[0033] Fig. 6 illustrates in schematic form how an antenna coil 524 mounted on
the scanning carriage of the exemplary printer is located in close proximity to the
memory device 210" contained within the corking member 200" (for clarity, the
consumable container 100" and corking member 200" are not shown to scale).
As described with respect to Figure 4, antenna coil 524 is connected to a
transceiver (not shown in Fig. 6) located within the printer. For optimal operation,
the antenna of the memory device 210” is maintained in a proper alignment with
the antenna on the scanning carriage, with the coil antennas substantially
parallel, since communication is degraded if the antenna coils are not properly
aligned. For types of consumables not mounted on a scanning carriage, antenna
coil 524 is mounted in any appropriate location providing close proximity and

proper alignment to the consumable fill port.
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10968 ( ) - cotRUR¥ aligredliBR8taliation into the fill port, and does not rotate out of
alignment as it is inserted. The cross-section of the exemplary corking member
700 is typically round, as discussed above. The trailing portion 702 of the

corking member may be substantially the same as shown in previous figures.

[0035] Alternatively, Figs. 8(a) and 8(b) illustrate how “fins” or protuberances
804 may be provided on the trailing portion of the corking member 800, with the
leading portion 802 substantially the same as shown in Figs. 2, 3, and 6. The
fins 804 also ensure that the corking member maintains a correct alignment with
the fill port 120.

[0036] Combinations of the leading and trailing features as shown in Figs. 7
and 8 may also be utilized; or any other physical alignment feature that ensures
the correct alignment of the corking member with the fill port. In new container
designs, the fill port may be configured help correctly align the corking member,
such as by shaping the sides of the fill port to facilitate alignment (not shown).
Embodiments of the corking member may lack physical alignment features, such
as the ball-shaped members shown in Figs. 2(a), 2(b), and 3, provided that the
insertion process for the corking member into the fill port reliably provides for

proper alignment.

[0037] Figs. 9(a), 9(b), 9(c), and 9(d) illustrate how one corking member 200™
previously placed in a fill port 120 may be replaced with a new corking member
700’ according to an embodiment of the invention. Replacement may be
effectuated to replace a defective memory device with a properly operating
device, to upgrade or change the contents of the memory device by physically
replacing it, or to provide a memory device on a container that previously lacked

a memory device.
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[0038] As seen in Fig. 9(a), previously installed corking member 200" is in fill
port 120. In Fig. 9(b), pressing tool 300’ pushes the previously installed corking
member out of the fill port and into the fluid reservoir 112. Assuming that
previously installed corking member 200" includes a functioning memory device,
the corking member 200" will now be too distant from a read/write antenna
placed adjacent to the fill port to be accessed. In Fig. 9(c), pressing too 300" is
utilized to press new or replacement corking member 700’ into the fill port; In Fig.
9(d) new or replacement corking member 700’ is seen installed in the fill port.

[0039] Other methods of replacing the corking member may also be utilized,

such as withdrawing the corking member out of the fill port (not shown).

[0040] Some types of containers for consumable substances have a fill port
that is sealed in some other fashion than the insertion of a corking member, such
as, for example, the placement of a sealing tape or label over the fill port. A
memory device according to the present invention may be added to these
containers by removing the sealing tape or label, if necessary, and pressing a

corking member into the fill port as depicted in Figs. 9(c) and 9(d).

[0041] Fig. 10 illustrates an alternative embodiment of a corking member, in
which a memory device 210 is externally attached to a corking member 1000.
The memory device may be adhered to the corking member and encapsulated
by a material 1020 such as epoxy. Alternatively, the memory device may be
packaged according to any of the packaging methods known in the art, with the

package then adhered to the corking member (not shown).

[0042] The above is a detailed description of particular embodiments of the
invention. It is recognized that departures from the disclosed embodiments may
be within the scope of this invention and that obvious modifications will occur to a
person skilled in the art. It is the intent of the applicant that the invention include

alternative implementations known in the art that perform the same functions as
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those disclosed. This specification should not be construed to unduly narrow the

full scope of protection to which the invention is entitled.

[0043] The corresponding structures, materials, acts, and equivalents of all
means or step plus function elements in the claims below are intended to include
any structure, material, or acts for performing the functions in combination with

other claimed elements as specifically claimed.

[0044] What is claimed is:
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1. A replaceable memory device for a container for a consumable substance
100, comprising:
a body 200, 200’, 200", 700, 800, the body shaped to seal a fill port 120 of a
container for a consumable substance; and
a wireless electronic memory device 210, 210°, 210" integral with the body.

2. The replaceable memory device for a container for a consumable substance
of Claim 1, wherein the wireless electronic memory device 210, 210°, 210" is

contained within the body.

3. The replaceable memory device for a container for a consumable substance
of Claim 1, wherein the body 200, 200, 200", 700, 800 has a substantially

round cross-section.

4. The replaceable memory device for a container for a consumable substance
of Claim 1, wherein the body 700, 800 has a physical alignment feature 704,
804.

5. The replaceable memory device for a container for a consumable substance
of Claim 4, wherein the body 700 has a leading portion, and the alignment

feature comprises an elongation 704 of the leading portion.

6. The replaceable memory device for a container for a consumable substance
of Claim 4, wherein the body 800 has a trailing portion, and the physical
alignment feature comprises at least one protuberance 804 on the trailing

portion.



10CC! K* 10%CC&' () - @ US10909&' () - ! GLOY®9&' () - 9FZ109& () - ! P310%14& () - f & 10%&

() - QQQOARRVSET N <C

10CC!H | UF109823104%% TF10%4 } & () - Z10%&' () - ! Up310%& ()-! 310%U& ()- 10CC

10CCSTTTU, VpW}?<C 10CCH! & f 10%&' (}5& ) 10%& ()-'y10%& ()-!VYly

510%_}&' ()-gl'(')o/e'&' ()-121g10%s& () -y rmal " "Headi ng 13]c" "Heading 23]c"

) Headi ng 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
Headi ng 83]c" "Heading 93] c"A "Default Paragraph

Font' W' 77G NBXZaptadedblajnhenpory Yevice for a container for a consumable substance

<A (*hl3a: @EJ =>9 ' 0 pal Cour i '
Root Ent rymrohﬁﬂkﬁ?%ﬁ@%fwgﬁ%y34 %%Jg%\-@ﬂ PR/Aoa urier New'h

<:>?@\BCDEngWrﬂ1QLW@g‘EIectrically rasable Programmable Read-Only-Memory
(EEPROM).

8. The replaceable memory device for a container for a consumable substance
of Claim 1, wherein the wireless electronic memory device 210, 210’, 210"

further comprises Read-Only-Memory (ROM).

9. The replaceable memory device for a container for a consumable substance
of Claim 1, wherein the wireless electronic memory device 210, 210, 210”

further comprises Programmable Read-Only-Memory (PROM).

10. The replaceable memory device for a container for a consumable substance
of Claim 1, wherein the wireless electronic memory device 210, 210, 210”

further comprises an antenna 214.

11. The replaceable memory device for a container for a consumable substance
of Claim 1, wherein the electronic memory device 210, 210°, 210" further
comprises electronic circuitry 212, 312 and a coil antenna 214, 314 formed

on a integrated circuit chip.

12. The replaceable memory device for a container for a consumable substance
of Claim 1, wherein the electronic memory device 210, 210°, 210" is

externally attached to the body.



