8 Decenber 2006 Non-Contact Communi cation Between Device and Cartridge

Cont ai ni ng Consumabl e Conponent The present invention relates to technol ogy
for non-contact comunication between a device such as gri E’terzﬂi' d a
cartridge containing a consumabl e conponent. After be nﬁe Vol r
exanple, after a period of about 6 nonths, the quality of the ink in ink
units (ink cartridges) for ink jet printers may deteriorate as a result of
the environment in which it is wused. H gh printing quality thus nmay not be

achi eved s@RL-ORIacf0dmidithibhtibh Beask! ﬂe@%eoéhat@ért&fﬁigebéoﬁ@é(ﬂiﬁg' y

affected. An exanple of a way to deal with this problemi1s to provide the
ink unit with nenory such as (zERRGhabln@onoponket sure that data for
specifying the expiration period of the ink is stored in nenory. A
transmtter/ receiver provided in the printer main unit can conmunicate

with the nenory r on - ernmnal o read the data_concerni t he
expiration per i% oﬁ H%Lééﬁi ﬁééglﬁtﬁaﬁdg%%%%i {00 t&&?’goﬁ%@ét é’& f]@r{'ﬁgng%g?r ation
period, dadnslfiltadior tweRhak Bgvice hghaBRUAL peinttPkah§NBI PARGiIddE each
ink unit may al so be stored. An alternative to contact type nmenory such as
EEPROM i s eontsiining arensumablthcampometdnt act type of nenory el enent is
provided, and radio transm ssion i s managed by a read/wite sensor provided
in the printer MFH BeiNg oRsneder fomexampleos afthe ar Psaod ¢ gheut ©

i i i 1S $Si f i .th of .
non sont acPoryBE ABRrORG B ke, AR Tnls b, TR Cabtide JRF Bluisty o
data in mepRfYersehefPeictodbid@ 88la TEol e tho'GRARSIRIR! i HIRERN jo! N2t

is, mxed signals. In the case of color Ink jet printers, for exanple, a
plurality afed.- HiplDperttheg AR08y thud etgnhotibe wehisvddsomaplmies) ahyl of

color inks are arranged at a short

the print head of the printer may be adversely affected. An example of a
way to deal with this problem is to provide the ink unit with memory
such as EEPROM, and to make sure that data for specifying the
expiration period of the ink is stored in memory. A transmitter/receiver
provided in the printer main unit can communicate with the memory
through contact terminals to read the data concerning the expiration
period of the ink. In addition to data related to the expiration period,
data such as that relating to the amount of ink remaining in each ink
unit may also be stored.

An alternative to contact type memory such as EEPROM is a
structure in which a non-contact type of memory element is provided,
and radio transmission is managed by a read/write sensor provided in
the printer main unit.

However, because of the breadth of the communication range,
such radio transmission featuring the use of non-contact type memory
elements can result in the accidental reading of data in memory

elements different from the intended memory element, that is, mixed

signals. In the case of color ink jet printers, for example, a plurality of
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pitch fromeach other in a carriage (ink unit support nenber), sonetines

resulting in erroneous comruni cation with adjacent ink wunit instead of the
intended ink unit. Attenpts were thus made to pre-stor I{)D i nEor h on
uni que to each non-contact menory el ement, and to havg feem ‘ﬁﬁ mat i on
first read by the printer main unit, so as to ensure proper comunication

as each el nt Lstipgui shed t.hrough,the use of the I D inforyation
during sub%gﬁgm\%%%nﬁﬂhtisc i%&ﬁ“ﬁ%&g{/é’f%oé?rnb%k? Fe € pFIEEES ea?gr Sl[p?%’étadi ng
the 1D infgremt ifini RElHI&SHRrPRACES cdrPfagdl §HA0T IRg: r@\églgorts'rﬂ@ﬁ{‘t?er ,
referred to as an anti-collision process, running the I I nformati o

readi ng presmesinies rselfingoimmeircatbos poperanicti®ackithuridjacent rigkul t in
a much | onger conmunication process overall. Accordingly, an object of the
present i nveitingtead of shgrivierided inkautgi que pernitting nmore rapid

non-contact co I cation between a , device and cariridge containing a
consumabl e conp%&ﬁmpqsnwsrﬁéﬁeuﬁo%ea %pﬁ—ﬁ%g@@sgﬁér %torﬂe WREVE Wnd
other 1 el atgth bl ebhfact AifolyS R L %h e PN D AaERH fifgioe
housi ng a consunabl e conmponent” can be’install ed. e device conprises: a
cartridge haldiby the pdihedr srEnainitpse azard ehsges peopéBtoiiguicadms Wbl e
conponent can be mounted; and a transmitter/ receiver capable of

non- cont actadtvwhemenitwan diptinguisad theowgh tthedgee ofihe Harindprgativas a
menory ci rg{ui.t conﬁri Si ng an _ant enna,.capabl e of non- contact co ni.cation
whi | e near TPHEE PHRSHAYEERF AOGRBWEFAtgnp HRWEVETy SIREE tg PRRGEAYIS 1T ng t o
t he consu o] t: (o] r | LI i cation
W th the traang FR7IEL ini@fiaBofoMORACS o bPpecl o0 e dPn b HbER | " e
mermory cirsignhldlageferradt ito @l ldsi antBEkisidh Worededd)e riznanag ther D

recei ver checks the ID of the cartridge, and an active node permtting
menory acciedermpdion eeapirig processs f@e ceeitye cozg0BniCHtien Muowess aut@sshcommand
fromthe tlrJ%Ptscr:Taitrtl E‘gétllltriﬁca? in\{telcr:h lgplger communication process overall.
Accordingly, an object of the present invention is to provide a
technique permitting more rapid non-contact communication between a
device and a cartridge containing a consumable component.
In order to attain at least some of the above and other related
objects, there is provided a device in which a cartridge housing a
consumable component can be installed.  The device comprises: a
cartridge holder in which one or more cartridges containing a
consumable component can be mounted; and a transmitter/receiver
capable of non-contact communication while near the cartridge. The
cartridge has a memory circuit comprising an antenna capable of non-
contact communication while near the transmitter/receiver, a memory
for storing data relating to the consumable component, and a controller
for controlling communication with the transmitter/receiver and for
controlling access to the memory. The memory circuit has an anti-

collision mode in which the transmitter/receiver checks the ID of the

cartridge, and an active mode permitting memory access upon reception
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menory circuit is capable of shifting froma state which is not in anti-
collision node to active node w thout passing through the anti-collision
node. In this structure, the nenory circuit can shift é nenn 30H8SS node
wi t hout passing through the anti-collision node for ch R?debﬁlé ﬁg t hus
permtting nore rapid non-contact comruni cation than the conventional

o fes | PEER Hlthdrd A AL CLmBflah B RSO LRNSAAR ri0yEEY] G S

printer in whi a pFur uni't's"edach equippe

capabl e of piRéHNEideieifcaphdldef %Plli'ﬂirﬁgid froh€ REARY @Mi€RNRIMASESn gihtij nk
P

unit support mertber for supporting the urality of ink units, an

communi cat ¢cahisirransod® to redivenmode withbiln gadasting thoouglo theoatiatollision
comuni cation with the elenment. The printer is characterized by conprising:
a first prB9S8ure in which, for each ink unit, the communication neans

conmuni cates wt . € rQVvi I ink uni-f to read |D

i nformation st or%‘dﬁi[;'lﬁ5 %t%g%g]& I(-aer';letn e, %%g%&r& é%%ghtd(:£brsgléﬁcfﬁr%]e?ﬂg%?gﬁe%%e
conmuni cat AR ROPHESINGAHIBHUEH thé herti-Rbaidebh Rode! Bedchritifg {H¥K unit
supported by the ink unit support ~ nmenber while distinguishing the el enent
based on tH2, tBusnpermitimgn motmirapad rheerontad: cohemsedoatiopr deaduites i s run
without the first procedure being run if the IDinformation stored in the
el enent pfRRYedonal d8ECERK unit has al ready been properly read when the
conmuni cati on means S .art.s commni rta(%{i {}ﬂeew th the el etémsnt sodthat . the
communi cati on meahECEBHRUS 88t 2PHT AP R Ve e He S 9 a5 iR at i on
W th ot her ; ki I e h ink
ni £, the B e R P eP e B (R

el ement i ncapeblenéf sortingnddtaearéd itbshe pnoaeaded e, Thadpdateconghesesviah t he
el ement in the second -3 8 Decenber 2006, procedure while the elenent is
di sti ngui siEd WwHt sitpmert peepber for supporting the plurality of ink units, and

communication means for reading or writing data upon non-contact
communication with the element. The printer is characterized by
comprising: a first procedure in which, for each ink unit, the
communication means communicates with an element provided in the
ink unit to read ID information stored in the element, and a second
procedure in which the communication means communicates with the
element provided in the ink unit supported by the ink unit support
member while distinguishing the element based on the ID information
that has been read. The second procedure is run without the first
procedure being run if the ID information stored in the element
provided in the ink unit has already been properly read when the
communication means starts communicating with the element, so that
the communication means communicates with the element.

Accidental communication with other elements can be prevented
in this printer because, for each ink unit, the communication means
reads the ID information stored in the element in the ink unit in the

first procedure, and communicates with the element in the second
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information, so that the ID information stored in the elenent can be used
to check if the communication is being made with a specific proper elenent.
Al so, the second procedure is run without the first procedure being run if
the IDinformation stored in the el enent provided in ti§Decamber@chas

al ready been properly read when the comuni cation neans starts

comuni cating with the elenent, so that the communication neans

communi cat @soegdirea hwheleenthnt | elemuent sisor distingpishedt ivasedeeded ther Ihe

conmuni cati o rocess when the I.D ipformation has already been properly
Fead o her TRIGAHPARA, 68@%&%&%1“{06814‘?%.“%@3 ﬁPeElé%te)iPWt Foh Bay be

real i zed i g, Lgtot,  cncCORAdMTE N RiorP HoBe Rt ARIALESA] B MUGAC CREELS does

cont ai ni ng @ “consunabl e cohponent can be nourmt ed; cartridges contatning a

consunmabl eefapanent ; nenory el enents or nmenory circuits for cartridges

cont ai ning a consunmabl e conponent; printing devices (printers), conputer

systens conprisi Ads@ thyisseond whoctdwsr s indgesvitbout aihwi figst pronsdusd| e

conmponent iﬁn be nogfted' netpods for operating such various _devices,
OPCHREB M

systems, oPcHl B ds inforgigiieR rSteFed iante &lemﬁatlequi% iphhe )
modi & on whPER Gtk ope ey BFET mRBRL reall, MBED InE R nindiRdt ©

enbodi ed | fndangardthefs Wavenhlidsling t WRHCONRBL eElephA anko Enipdi it s of
the present 1nvention will now be described by way of further exanple only
and wi t h r eberramedcatioh henmsczomnpamnnuinidates ngeithi nthi celentdmgyr ethius
schematically illustrates the quter appearance of an ink jet printer. -4 8
Decenber 2@berteriiggrthestime aaedent ifon e icommunipation pracgss vohen e ID

sur roundi N$Rformation has already been properly read other than when powered
on or the like.

The present invention may be realized in a variety of
embodiments, such as devices in which cartridges containing a
consumable component can be mounted; cartridges containing a
consumable component; memory elements or memory circuits for
cartridges containing a consumable component; printing devices
(printers), computer systems comprising a device in which cartridges
containing a consumable component can be mounted; methods for
operating such various devices, systems, or memory elements;
computer programs for implementing the functions of such various
devices, systems, or memory elements; recording media on which such
computer programs are recorded; and data signals embodied in a
carrier wave including the computer program.

Embodiments of the present invention will now be described by
way of further example only and with reference to the accompanying
drawings; in which:-

Figure 1 schematically illustrates the outer appearance of an ink

jet printer.



of the carriage in the ink jet printer. Figures 3(a) and 3(b) schematically
illustrate the positional relationship between the nenory el enents and the

transmitter/receiver/receiver in the printer nmain unit igure 4 nd 4(b)
8D fiibbex 2006

illustrate the structure of the nenory elenent, and t ucture
menory el ement and read sensor. Figure 5(a) and 5(b) show the contents of

h I d,t.h f [ h . SFi
1 ustrat st he TEGAAI ] GRSRE B RE Wk PR Af i MErblngmdy s o

bl ock di agbpm@f:ahk]ggg@ﬁqh@?},lksfe&%ﬂf&_ of the <control circuit in the ink

jet printer. Figure is a flowchart of the steps involved in the ID

i nformati on readFignyesoddsp 4id r 8(b)preohedus idalindilh i ratenaiy guesdtonapr ocess
(second procedure) such_as the process for reading data other than the ID
i nf or mat i ofelatioNERIPr oc&SEWEBR W itheng dREBWH t hele@menitai ng atghounthaf i nk.

Figures 9(a)-9(e). il lustrate the carrjage .operati.ng_sequence when the

Cr S t ¢ o ANRCRIte FPECREL rocP DR, Y PTGt BIHECRBR of the  memory

el ement. Fi gur esgj 2 { 4Bt r bR ri r&t i ﬁf&ﬁ e
when t he transrﬁf@l%)rgg%\c%lr re(gzi ver rdéga%sciggtgﬁ'gl?ﬁlg{r:@t alrtlﬁtghe I oY

i nf or mat i oglemett)earitk the intdrer Rtrudtgenaetioryl dleaidratfsd trbadtdedddirt i on in
operating nodes of the nenory elenent 311. Figure 12 is a flow chart

detailing the coFigieca{d)oandecbiieshow e gantents ehdheringmeerynalementt in
a flow chart detailing the

E:gremﬁm I(:atC (F)‘}S‘HI %@?&@E{}?fggﬁéﬁpgk?%%%smq fPRTHEi n unit in the menory
access process. - piftaBafIRaace e ikt stitidhrd JrAW et ! 1no the
process of readin rom

Figure 7 1s a block diagram of the internal structure of the
control circuit in the ink jet printer.

Figure 8 is a flow chart of the steps involved in the ID
information reading process (first procedure) and the memory access
process {second procedure) such as the process for reading data other
than the ID information or the process for writing data on the remaining
amount of ink.

Figures 9(a)-9(e} illustrate the carriage operating sequence when
the transmitter/receiver/receiver reads the ID information of the
memory element.

Figures 10(a}-10(d) illustrate the carriage operating sequence
when the transmitter/receiver/receiver reads data other than the ID
information in the memory element.

Figure 11 illustrates the transition in operating modes of the
memory element 311,

Figure 12 is a flow chart detailing the communication between
the ink unit and printer main unit in the anti-collision process.

Figure 13 is a flow chart detailing the communication between

the ink unit and printer main unit in the memory access process.
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the nenory element 311 (steps S23 and S33 in Figure 13). Figure 15 is a flow
chart detailing the process of witing to the nenory eI enent 311 (steps S24
and S34 in Figure 13). Figure 16 is a flow chart of an er e (aof t he
fl ow of conmuni cati on between the nenory el enent and PriyfteR PrﬁnEH fni t
illustrated in Figure 8. Preferred enbodi nents of the inventlon are

descri bed bel ow the follown er, line of in ter B.
Structure of carir?’r%g iﬁdlssarﬁ”%wﬁ%%%sd%tﬁ%{l UPECEFSHE déqE‘) AT and
transm ttegd RRELYEY feiefiﬁ‘éhv%ru te%é‘%%”&hg%ﬁé‘%‘#lgufé 1'32k j et printer E

Internal structure control eration jet printer G

Details of anti-FEguresl8nispadhesschait dartiing tht privesY sitweRm@recess 1.
Variants in flow of comunication between printer main unit and nenory

el enent J: m@rhery ebrm@m §lA (s@ps BRE and 594 jreFignini8). An outline of an ink

t t t bl e t d di t of
!tﬁe Bilegeﬁ'[ ?ave ’c él%s pélqlb%g‘:h%‘i E{X/I Qﬁbger?fe%\%'ﬁpﬁzp?a@& V|§c ma'? ic
f
view of sughanl el gom% B e} WiekBhePRhA! BB Ly e

here. The €O I'san print r ca

produci ng gRiNfaic@ELFigh®e 8N |nk jet type of printer in V\:hl ch atotal of 6
colors, including light cyan (LC) and light magenta (LM in addition to the

four standard i nRrefetmds eufbodivaentsCpf thegavtatioh) ary eldsonilied belowd iml ack
(K) are ej ectggl1 onto a -6 8 Decenber 2006 printing object (printing
medi um) subli QG- to formink dots,

Outhne of ink jet printer

Structure of carriage and surroundings

Structure of memory element and transmitter/receiver/receiver
Internal structure of ink jet printer

Internal structure of control circuit

Operation of ink jet printer

Details of anti-collision process

T 0P PO 0w

Details of memory access process
1. Variants in flow of communication between printer main unit and
memory element
J: Other variants
A. Outline of ink jet printer
An outline of an ink jet printer as the primary applicable
printing device as an embodiment of the present invention is described
below. Figure 1 illustrates a schematic view of such an ink jet printer.
A color ink jet printer is illustrated here. The color printer 10,
which is an ink jet printer capable of producing color images, is an ink
jet type of printer in which a total of 6 colors, including light cyan (LC)
and light magenta (LM) in addition to the four standard ink colors of

cyan (C), magenta (M), yellow (Y}, and black (K) are ejected onto a
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thereby formng an image. A structure featuring the use of ink sets other
than 6, such as the standard 4 color ink set, may al so be enployed. As
illustrated in Figure 1, the color printer 10 conprise aper f.eed
structure in which the printing object such as cut papgrﬁF‘é‘gmB 3ﬂ%§bove and
in back is ejected fromthe front. An operating panel 11 and a paper

ejector 12 are.proyided in t.he front of the printer main ynit .10, .and a
oper 1 cedBrintizis Oyt (nating Bl aidl e Paiero 1o i el

vari ous op [ S an g Lt : t ts and a
di splay | aﬁﬁp@gf% : f‘%\%ﬁ%%gf Hgljg ct or% f ﬂlkstﬁg%o%?gg%ﬁ%ﬂi?ﬁ %“B?gel?ﬂ‘ejjsé?ﬁ or
tray 121 tbttercahans 8,heuphpes ehecstidurenidgolvhemknaet] mMmusealshebgaper

feeder 13 is provided with a paper feed tray 131 that holds the cut paper
(not shownfmpiagegdysinter 10 may al so be provided with a paper feed

structure which permts not. anl y..si ngl heets of a prinfing objects such
as cut paper, buf‘Sal %S%ﬁfﬁq riﬁloﬁ:‘s}guﬁ‘giﬁtitﬁﬁ uﬁrgﬁgﬁ 2@ Sg‘aﬁ?ﬂﬁﬁ 1%, to

Do Pri 0t o pafer ALEHGHHIGLEE 1£3HHO0IHBNAREOUBNLR AR TG, Shhish e ral the

carriage 2 nd Tts surroundings are escribed™as the in _ uppor
nenber (or fremh tabcdeeat®ifleidcld iséjdeted Mg aherfrht. el opbrathgPatel 1S an
oblique viewillustrating the structure of the surroundings of the carriage

20. The caandaypap@rigectoontie eregrovidedcan thadwntoehbthe printen mair epiP2 by
ol at en 25 APoRchasrarsiodiiatt T roxiaechn Hack” (THE eaptinSRaendl

of k. ar eu0aEs PriofiCoBeidton Hisint Nl Ul (bR RotCTePldR: F20 g
the printi patRAPAN 1, and=0digifdy W %% g 1. nthehpadet ﬁedtavi g g@ﬁdregiug (r)\W| "

for ejecting black -7 8 Decenber i nk and pri heads 11
havi ng nozwslith rovmagear efodet itmgy 5121 that covers the paper ejector opening
when not in use. The paper feeder 13 is provided with a paper feed tray
131 that holds the cut paper (not shown). The printer 10 may also be
provided with a paper feed structure which permits not only single
sheets of a printing objects such as cut paper, but also continuous
printing medium such as paper rolls, to be printed.
B. Structure of carriage and surroundings
The structure of the carriage 20 and its surroundings are
described as the ink unit support member (or cartridge holder) inside
the color printer 10. Figure 2 is an oblique view illustrating the
structure of the surroundings of the carriage 20. The carriage 20 is
connected to a carriage motor 23 by a pulley 22 by means of a drive belt
21, and is driven so as to travel horizontal to a platen 25 along a sliding
shaft 24.
An ink unit (ink cartridge} INC1 containing black ink, and 5 ink
units INC2 through INC6 containing 5 colors of ink are mounted on the

carriage 20. The bottom of the carriage 20 facing the printing paper is

provided with a print head IH1 having a nozzle row for ejecting black
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colors of ink, respectively. The nozzle rows are fed ink fromthe ink wunits
I NC1 t hrough I NC6, respectively, to eject ink droplets onto the printing

paper so as to print text or images. The non-printing gr n ight side
wi thin the novable range of the carriage 20 is provi dgﬁ%e?ﬂbépgg%l ng

device 26 for sealing the nozzle openings of the heads IH 1 through |H6

wh
flourey. widherpeprilhlad1oR Haudt 1BRY bAdik Ridsg T o Rie R
non-printi B&o@ée@' Ak, Foaddiffly SifRe ﬁ&le&qro'i&sa%?e %dcﬁ@sfrbﬂlt fheoMact

with a lever (not shown'in figure), and the capping device 26 noves up to

seal the haads ING11thiougly iNCE. réspmmwmr@e&om{m)qﬂetmmmon@@f
heads IH 1 through I1H6 becones, plugged, or in cases where it is required to

forcibly epé‘@ttlﬂ&l’()apﬁf§ﬁ14%@ pedgdsekHor iMAgsSgh 1146 when one or nore ink
units are repl unit 27..1s_operated heads JH1l t hrough
IH6 are seal eda‘gﬁ trf'f)él?éﬁgtng%fr%cfmz&er g W’l\i\}ﬁlr? Shgﬁf‘}ﬂ’%}ﬁ o YRS of t he
nozzl e opegf Bee darrihe 63! hisidad Githr 1Ed ' 1ihBi the WaY.,
dust or paper partlg%gs adhe |né arounia the&ﬁﬁ Ib%aéggr%(ingg%rsrkgisg t(@:haen be

cl eaned of hpzdadminingyhifl the hesds ¢H hthdoeads THGkvhdn qughpidéing asande
ejected along with the ink on the caps 261 and 262. Menory el enents 311
through 31pusapaprié Bf hawpErgy pEme wator dn@%sdmvm A f;gunfal | Whant the
surface |nfrontepﬁg|rect|o in WhICh E i S cted %ach ink unit I NC
1 through FRG28 h’al?ﬁ’ﬁs P RGP %’&F‘em}o € no Prm mg arca on

transm ttepid er‘fél‘x AL CRREVELr 2 V?EQ c%?néé‘%n‘f@”&ﬂﬁ'ﬂa%%&% TREEY R&t oLy

reading or writ dat’a I's pro SO aS to face opposite the

el ement s, ahoarnsm fighire), l.arhtherappihfelovide P6I by 185 4 seal the hd=efd side
W t hin the novabl e range of the carriage 20. Figures 3(a) and 3(b) are

schemat i ¢ BlaghaewghllH&strating in -8 S Decenber 2006 sinplified formthe

positional el at}onslel Whetd Sofitt noddfe 5peAlig 'of heads 1H1 through IH6

becomes plugged, or in cases where it is required to forcibly eject ink
from the heads IH1 through IH6 when one or more ink units are
replaced, the pump unit 27 is operated while heads IH1 through IH6
are sealed by the caps 261 and 262, and the ink is suctioned out of the
nozzle openings by the negative force from the pump unit 27. In this
way, dust or paper particles adhering around the nozzle opening arrays
can be cleaned off, and air bubbles inside the heads IH1 through IH6
can be gjected along with the ink on the caps 261 and 262.

Memory elements 311 through 316 capable of storing data are
provided individually on the surface in front (direction in which paper is
ejected) of each ink unit INC1 through INC6. Although not shown in
Figure 2, a transmitter/receiver/receiver serving as the communication
means for reading or writing data is provided, so as to face opposite the
memory elements, at a suitable location in the non-printing area on the
left side within the movable range of the carriage 20.

Figures 3(a) and 3(b) are schematic diagrams illustrating in
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units INCL through I NC6, nenory elenments 311 through 316 provided for the
ink units, and the transmtter/receiver/receiver 30 provided on the printer
10 main unit (part of printer 10 excluding the ink uni INC,1 t gh
| NC6) serving as the printer main unit. Figure 3(a) istszpecf)mqe&éﬁqﬁjew seen
fromthe front in Figure 2, and Figure 3(b) is a plan view seen from
directly above...The.ink units INC 1 through,l NC6. housed in t car,riage 20
are det acﬁgﬁPEﬁeﬂn@fBént e POSHIQQY dr%\??lﬁglé&é@ %y %éﬁf?&gevﬁ@na{lﬂen} kis
used up, Whhd NECTMHIRIIPINGR! GnBARrh AR ftbn 33 1 4B6ABAISHS [ ShovRia] her
color, etc. F‘l;ggﬁg 3 1.)r 510\/\/5 t hat Itihr?)erg}transrﬂtt‘?ér reégﬁse%rec‘gﬁover 0

(nmore exactdythé iekamhitspanef thderdmanstret recthvee grateivareBoi yasviddd dm t he
present enbodi ment is of a size corresponding to about 2 sections of the
i nk units theadrintemdfoigaisl amift(Parhafcapotey 16h expbuding dbe inkhanuts he

| i d. As t i L. h a. i t.h
rans ¢ ornEdcurtoerert BRCR] seropefas The TBtte: DR 2 o iedonie) g 4% 1
secti on_onofiey SUriEaP 8T St B TR Yo PHEHENY, idha HigPS ofb) 8 oLYfh about

a size corresgondl ng to or nore sections

transm tt epidwegeed drémedevalyy adbwearries out reading of the ID information
in sequence fromleft to right, that is, fromthe first nenory elenent 311
to the 6th nenor Thelekennigs BYCanthnerghr INCaclhegsed portdte oasriage 20dang a

i nf.ormati on

dat a readi oper.ation for data ot her, than.l and a. data
o i nea BtadEe, ahgl Sin 1 FeBladan a8 RaRAEREIHOR ASCEWhAR et ig.

operat 1 ons Bre. HEacHERa e Bhird G R PR CbRRSeE Br TRIREY SREERY o

transm tt eeho€B&eF ¥6lot| 8&€i ver The structure of the nenory elenent 311 and
transmtter/receiver/receiver 30 are described below with reference to -9 8
Decenber 2006 FFigumres 3ibd) showss(thiat Fhgutmnimittéry rpteivey] meeitdrusiQ at i ng

the struct 'Ijrrn%re exactly, the antenna of the transmitter/receiver/receiver 30) in
the present embodiment is of a size corresponding to about 2 sections of
the ink units (and the memory elements thereabove) on the surface
where the memory elements are disposed. As an alternative to such a
size, the transmitter/receiver/receiver 30 may be about a size
corresponding to 1 section on the surface where the memory element is
disposed, or even about a size corresponding to 3 or more sections.
The transmitter/receiver/receiver 30 carries out reading of the
ID information in sequence from left to right, that is, from the first
memory element 311 to the 6t memory element 316, and memory
access operations including a data reading operation for data other
than ID information, and a data writing operation for data such as data
on the amount of ink remaining. Details on such ID information
reading operation and memory access operations are described below.
C. Structure of memory element and transmitter/receiver/receiver
The structure of the memory element 311 and

transmitter/receiver/receiver 30 are described below with reference to
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of the nmenory el enent 311. The nenory elenent 311 is a proximty type of
non-contact nenory el enent capable of transmtting data wwth the
transmtter/receiver/receiver 30 within a distance of ut 1 eral |
it is extrenely small and thin, and can be attached to Fﬁ?@@?ﬂq%gﬁect by
maki ng one side adhesive as a seal. The other nenory elenents have exactly

the sane structur st ry el nt 311 .and..fheref.ore . wil]| not be
descri bed. hﬂ?’érer?e%@jfréﬁp g‘ﬁgﬁ{rﬁ %‘ir ecgﬂgﬁrlp _§naWeFVC11 tﬁanglt,h_eaSt%§Hﬁ%nc_e
capaci tor 321l QleRInPUIGhERt 31 2 MBIAmbioRy dBthehil 524 £O! protdiiey whi ch
are mounted on a plastic filmand covered wth a transparent ctover eet .

Al though neypsdwibn-tohitgel enethary eldr@ent raiprible tofr trageaivengrdeel weth 30 i s
conposed of a communication circuit 302 (Figure 4(b)) and a coil antenna
301 which thkedransmittenerecgivesinecaiven B8 withor \a distasge dlabowt (R pover

lied f t . it of th I nt | i.t 10 (Fi 1
Pover 15 SEHTRRGIRIRERHBRIY REAl ARchFBirt: ARLCE B FEREPGE O SotaTRA { he
I 1 . 1Q; ' h . Lngly,

o communi BoliCun BpBral P o Bidt BAHAHEHE d MERT T b RAR80 Y

oper at i ons eWigen i helveCéxddiBl theWwRimt SsteuPRlreeds thet RRmoBelémeher®Ent s 311
through 316. Figure 4(b) is a block diagramillustrating the internal

structure aod therefomeowill abtiperdesgribeshd transnitter/recei ver/receiver 30.

The transmitter/yeceiver/receiver 3Q is conposed of apn_antenna cojl 301,
and a communi cat i PP g?@%n&’t]edc?@pélﬁ?éri%efgl ¢ lﬁpgi]/]cijt Fut

comonent (EL el LaphBToPEINLIARN s LnBogt AlecaPhLAUELAIESRIY b5

bel ow. The _ the nmenory « 1 conposed
rectifier 31448, Rhichadire ﬁﬁ@ﬁﬁ&!&yans'a%;}%llasﬁﬂakﬂﬁﬁran§lé5vex%@“\ﬁrﬁ|ﬂ &f 3116,

and nenory cell 3117. The nenory cell 3 Is -10 8 Decenber 2006 an

el ectri cal tsanszadabltetowvént alleetmendlthosigbh ragt shAND il dSiguReMVA(a), the
transmitter/receiver/receiver 30 is composed of a communication
circuit 302 (Figure 4(b)) and a coil antenna 301 which is similar the
antenna of the memory element 311, with power supplied from the
power source unit of the printer main unit 10 (Figure 1).

Power is supplied only when the transmitter/receiver/receiver
30 and the memory elements 311 through 316 are proximate to each
other. Accordingly, no communication operation is carried out during
ordinary printing operations when no electrical power is supplied to the
memory elements 311 through 316.

Figure 4(b} is a block diagram illustrating the internal structure
of the memory element 311 and transmitter/receiver/receiver 30. The
transmitter/receiver/receiver 30 is composed of an antenna coil 301,
and a communication circuit 302 connected to a peripheral
input/output component (PIO)}) 54 in the printer main unit control
circuit described below. The IC chip 3111 of the memory element 311
is composed of a rectifier 3114, RF (radio frequency) signal analyzer

3115, controller 3116, and memory cell 3117. The memory cell 3117 is
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The controller 3116 can be in the formof a logic circuit performng

control functions, or can be in the formof a mcroprocessor performng
control functions by running a program As used herein, t)l rcui ts 2(ﬁf)é’rprl si ng
an antenna, nenory, and controller for controlling non

comuni cation-based nenory access, as in the exanple of the rrermry el enent

AR AT TR R S e T RS R
30 communi agjee tho1RACH1 161 e b0 EPIfle! Rebl IR0 b RARE £

3117 or to carry out menory access ncy ra

produced i gohbll fc@mmns:aiﬂ &dn Qe Bllithe 3@1%1’10&31" &heicroprocessor performing
transmitter/recei ver/receiver 30 are induced in the formof a hi gh

frequency waptesli fum¢odst byoulgnntrlt@ a apragram.30As mmulgﬁeﬁmecmemlys

magnetic field is, absorbed t hr ou t he anéenna 3&1 f the ry el ement
311 and |sCP€H?“$1|n£daB’yat ND@e eFIF‘éW 331%, CORYER Fn’%’rl HOB@ r B8R vi ng

each i r cuich i DSl Rio P kL edBlho kBl S, D RAQTIRKLDN. Pie Lo

each nenory el enen such as the seria are ored

i n advance phémbh¢ eléiﬁ&ﬁlt)e Iceldre3dtdrrell fohgimiBIpLy ae‘&‘ﬁé’&%%txy%lﬁcuﬂ-he I D
I nformati on should undergo a witing process during the processing and

manuf act uri ng of Thieeantermy 3 refithe Themdyi eleorerdt 8dh &ad the astehndy t he
transmtter/receiver/receiver 30 of the printer main unit, thereby allow ng
each menor pod| é&feme 3t1'§1’1tsﬁ?1(§¥f§ﬁr%’?6"‘%rd 1”5@61"61’ s8¢ n@%ﬂ%@élcaﬂ%“ﬁﬁm@%ﬁ}tel I

ST o G RN ST B, £978 re TBR B 45000 S gl ey K,
PR A e R LR
t he user t kammimmiextionatironitda02 of thdaramkmittet /receiver/receiver 30 are
induced in the form of a high frequency magnetic field through the
antenna 301. The high frequency magnetic field is absorbed through
the antenna 3113 of the memory element 311 and is rectified by the
rectifier 3114, resulting in DC power driving each circuit in the IC chip
3111.
Data, that is, ID information unique to each memory element,
such as the serial number of the element, are stored in advance in the
memory cell 3117 of the memory element 311. The ID information
should undergo a writing process during the processing and
manufacturing of the memory element. The ID information can be read
by the transmitter/receiver/receiver 30 of the printer main unit,
thereby allowing each memory element 311 through 316 to be
distinguished.
The memory cell 3117 of the memory element 311 may contain
manufacturing data of the ink unit INC1 to which the memory element

311 is adhered, data relating to the expiration period, or the like. The

data can be read by the printer main unit and compared to the current
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INC 1 is approaching. Data on the remai ning amount of ink in the ink unit
INC 1 and the like can be witten to the nenory cell 3117 in the present

enbodi ment. The data on the remai ni ng anount can be re by the i nt er
main unit, and a report can be issued to the user V\hen%tdpéxe'é‘?’&ﬁrﬁ)rqég
running out. The menmory elenents 311 through 316 may also contain suitable
data other than the above, Figure 5(a) is a table of the details_ of the data
stored in HaE St?eﬁtﬁr";‘i’ pefify e HecRematythe exprrtions datai @latle ik Findure
5(a), the conprises a witable area 61 where data can be
read and &Iﬁlég'ﬁgna %}&gl nter main unit, and a non-witable area 62 where

data can be readDaQthxﬂ%errhéﬁﬁng%b%t%ﬂ THIE fin NHeNi0 dnit TR 3k
witten in the non-witable area 62 is witten before the nenory el enent

311 is att Hehebkeocthe benkwvritfien ItNCthesuoémasyt bell pildGedss ithewirebemtie
menory el ement 311 is fabricated or the process in which the ink unit INC 1
i s manuf aceureedinmmy. prihe dataegm thei remainingcamautdcandboricad bt hest or ed
inthe witable area 61 ite, dat in.the

o it mbPEEEanE5 T Wind 3 reBrt sh8: b L3R e thit Gse’ fenniar
area and agn¢laseid 'rﬁ?ﬁhﬁg ’{]Y?é“?ﬁ E—?aelef?ferltgeﬁ?l EH}% %ﬁl Bl%eﬁ’ﬂi ar ea
a such as the remain

is used to wite dat I nk anmount i nk

I NC1. The dhicacomtdinesiediblend g mmerajmunth@abobe read by the pri nter mai n
unit to issue a report to the user when the ink is running out. A variety

of codes for di sFiguyei Skainds tehdable Qﬁrﬁhﬁ depailoroft the |data sterechénathyo
e cones Rl 0 i, TR SR sfﬁsw%fﬂﬁ{,név%%e”fﬁ
01 e SRHEFLE LT R OR { Gl LR I T
unit to  and written by the printer main unit, and a non-writable area 62 where

data can be read, but not written, by the printer main unit.

The data written in the non-writable area 62 is written before the
memory element 311 is attached to the ink unit INC1, such as the
process in which the memory element 311 is fabricated or the process
in which the ink unit INC1 is manufactured. The printer main unit
thus can read and write data stored in the writable area 61, but can
only read, and not write, data in the non-writable area 62.

The writable area 61 is divided into a user memory area and a
classification code memory area. Of these, the user memory area is
used to write data such as the remaining ink amount in the ink unit
INC1. The data on the remaining ink amount can be read by the
printer main unit to issue a report to the user when the ink is running
out. A variety of codes for distinguishing the ink unit type or the like
can be also stored in the classification code memory area, and the user
can freely use these codes.

The non-writable area 62 serves as the area for storing the ID

information. Unique ID information for distinguishing the memory
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whi ch the nenory elenment 311 is attached, are stored in the area for

storing the IDinformation. Figure 5(b) is a table showng in greater detail
the contents of the area for storing the ID information. The area for
storing the ID information conprises an ink unit manui8aDegémber@d® area 63
for storing various types of manufacturing data related to the ink unit to
whi ch the nenory elenment 311 is attached. Data on the year, nonth, date,

time, mnutRméRe@Id, Bidudimeahhanfaditirtngd Rxthnteldtdd tvachePinRUGRE €an be
stored in the ink unit manufacturing data area 63. Each piece of data can

be writtenwlichntheameemety aflonncrd 3bl smttachedhi ate witdred éyuiheeareardaor y

area of aboyut .40 .tq. .70 bits .in total. The manufacturing data 63 relating to
the ink unf Ome&'ithDs’cr&gE]alait’rPQ'he non-writable area 62 and not in the user

menory of the %@%{ r 64, H180 I h%?) be
witten to the m a g’@r%i%%%?? e r%rg#yécg]ttgﬁ?ﬁ#ﬁ erﬁcs{lg%ﬁtl%DBp

i nf or mat i oehé nideddtdig staing agiel 1D ih fdeiraatioh.t NEhel Sledlfbt StoMNal the augh | NC6
is read fromthe nmenory elenents 311 through 316 at a timng when the

printer 1l0inforpwttoredcampoiseshan ik, unitenasefacwyine data fared ORatiot he i nk
unit expiration date is_ approachin for, exanple. The nenory cell 3117 of

t he nenory SEIERS HaI184y Wﬁgg T aﬁaylagégaﬁ%@a@@fstei {[gfbll’ékd‘épg Bt her

t han t he ahqwv ergjgg toingd ntirety may constitute the
writable ap‘gléjéhit}l;%\/\ﬁ o éé%%,ﬁll%rhteg%%ﬁ iaggdérr}ger?et;ry cell 3117 may be conposed

of an el ectrical Datar eadablehohir! aBb@tREN®AtE, Stitde, amiMANe, t y@@id,aehdROM f or

storing nenory elenent-specific IDinformation such as t he above ink unit
manuf act ur lowptaat avhdade thet mkainis tvas puoduoéd icaln petstprédhimrthe- itk 8inecenber
2006 The irr?atlr?{ltna%ltuls'{[x{gu%gtjé eargfa IQ.e }%gl:l'?rpiieglé Afeéatrg icg}lelr)e lmcf)riictsend%g (farnl bed
area of about 4 to 8 bits, which will require a memory area of about 40
to 70 bits in total. The manufacturing data 63 relating to the ink unit
can be stored in the non-writable area 62 and not in the user memory
of the writable area 61, so as to allow that much more data to be
written to the writable area 61 of the memory cell 3117.

When the ID information including manufacturing data on the
ink units INC1 through INC6 is read from the memory elements 311
through 316 at a timing when the printer 10 is powered on or the like,
the user may be notified that the ink wunit expiration date is
approaching, for example.

The memory cell 3117 of the memory elements 311 through 316
may also include suitable data other than the above. The memory cell
3117 in its entirety may constitute the writable area, in which case, the
entire memory cell 3117 may be composed of an electrically
readable/writable memory such as NAND type flash ROM for storing
memory element-specific ID information such as the above ink unit

manufacturing data.

D. Internal structure of ink jet printer
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below with reference to Figure 6. Figure 6 illustrates the internal
structure of the printer 10 in the present enbodinent. As illustrated, the
printer 10 conprises a nmechanismfor driving the print, heads .l H ough
| H6 on the carriage 20 to eject ink and form dots, ﬁ‘i"ﬁﬁ?’s‘?ﬁrf (ﬂ{mvi ng
the carriage 20 back and forth in the axial direction of the platen 25 by
means of a carrigge ,notor 23, a_ nechani sm by. which a printing. object, such
as cut paper 133%?‘8an?’6?&1 ?WcﬂéﬁePP?}%‘E&o Q%Tlﬁlﬁt P’gng%‘hgby‘éodﬁgrh%s of
not or 40, ILCHL ted The [ gg;ég tk I age
20 back anggﬁﬁt%’?@%_ﬁ%‘eﬁg&i gtll’ F&%%ggtlébnn%igﬁ?ﬁeépmggetﬁ iqglecct)ﬁrrtpegglég of
sliding shatiuctré blthepristaPE0dadhpasskat ehtbddienéxi.s of the platen 25 t
slidably holding the carriage 20, and a pulley 29 with an endl ess drive
belt 21 stretcheds ibasiesed, tthamtinter t@roomgesesromehariibm factanisgn f or
conveying the printing, object. conprises the platen 25, a paper. feed npotor
40 for rot &8¢ d@f'lﬂhé‘eﬁﬂ%?hﬁegar HF& pn g (carriagst 20nwvsiset mlgand and

a

a

(0]

Fead mot o [hanion et phaarish? for bRRHE Phe “Bebidfe AdF ot POFERNCC g

the angle @he rBhat HARcHont BEthe|AhRM 25 bif f}ﬁeéﬁémtda%farg%cﬁio‘féf lrgcgi ver
30 is located at a suitable position on the inside surface of the printer
10 casing (methatienn bynwhiiclyur eyintsug lmbjectspach fasc chivqatpean$38 fetihfeom
non-printing area on the left side of the carriage 20. The control circuit
50 control $heHeapspefead dranfld hds ppgiuicyedely msesms 2 a capkarade, madra 23,
and print heags I H 1 .t‘%rough IH6 while getting signals fromthe printer
cont,r ol paﬁgP I‘fli,ClI‘(‘tUrl mMtter/receiver/receiver 30, externally connected

personal  coMpUt he SechABidinker EUIARK chelabé ) bheLNARPTofReR ey 131

Is set -14 8 Decenber 2006 up betwe e plarfen 25 and paper
auxi |l i ary eagidletirectich fofetthel platen 25 is composed of a sliding shaft 24 that is

suspended parallel to the axis of the platen 25 to slidably holding the
carriage 20, and a pulley 29 with an endless drive belt 21 stretched
between it and the carriage motor 23.

The mechanism for conveying the printing object comprises the
platen 25, a paper feed motor 40 for rotating the paper feed auxiliary
roller (not shown in figure) and platen 25, gear mechanism 41 for
transmitting the rotation of the péper feed motor 40 to the platen 25 or
the like, and an encoder 42 for detecting the angle of rotation of the

{ platen 25. The transmitter/receiver/receiver 30 is located at a suitable
position on the inside surface of the printer 10 casing (not shown in
figure), such as specific locations in the non-printing area on the left
side of the carriage 20.

The control circuit SO controls the operation of the paper feed
motor 40, carriage motor 23, and print heads IH1 through IH6 while
getting signals from the printer control panel 11,
transmitter/receiver/receiver 30, externally connected personal

computer, or the like. Cut paper fed from the paper feed tray 131 is set
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the prescribed volune at a time according to the angle of rotation of the
platen 25. An ink unit INCL through INC6 are installed on the carriage 20.

Ink cartridges INC 1 through 6 are equi pped with menor | enent s
t hrough 316 for storing the anpunt of ink remaining, %ﬁﬁgem%gg_%

cartridge INC1 contains black (K) ink, and ink cartridges INC2 through 6
are filled with cyan (O, . nagenta , yello ...l 1ght _cyan (LO), and

| i ght mageMfa FE“K%/‘?nr pBlﬂWgeE%.a@oF#@r h’ﬁ\ﬁ %f:)"t‘zlé‘?’{)’r Eog?‘}ic%ﬂfiréedcir} cuit
The intern : i et | it r i [+h+:0Q ]

illustrat e?’%ﬁégv&\t}m%ﬁ V?)fgf‘%{rkgﬁtgkﬁﬂg&ﬁgﬁr@% tﬁiqgl&ar%%ﬁicgfclégtépggkb%%egr am
of the intelftigh 36ructure of the ink jet printer control circuit 50 in the
present enbodinment. As illustrated in the figure, a CPU 51, PROM 52, RAM 53,
peri pheral i nput AoutrguuniPINC1 threergto INCér axceinstblled &6 thanthirisgd 2Re  are

provided inpsjde the control circyit 50. The opgerating panel 11, personal
conput er plnk carfi ges WCd: threne Qo FeetPRASt By MICTOREY FdFMERLS ahld

P LSRRG U 5ESiothe 8 SO IR TR Wk

buffer 56 I's u as a 0 sSupply on FmM ng dots to

the print bapgedgdiiNChr edgthink HKlackRNRIEnR! @n@&ﬂe@a@&ia%%gmzotmll%% a bus

57, allowing themto get data fromeach other. The con circuit i's
al so provi Gedrarfilledawithosyahl @)omagentaa(Mpuygiinw (X) dlighe oyavefldt}meaatd a
certain frﬁquency, and_a distribhutor 59 that distributes the output from
the oscil | #€Bf m@gentag(LMb rfe8PRCHY$Hng to the print heads IH 1 through | H6.

When t he pgl\{\?fnéei?‘ngpis%ﬁctﬁ{el?el Yéépﬁ%{}%ﬁé&ﬁ#ro' circuit 50 allows the

carq'i age 2 o Tove € hon ea on the_Ieft side of the
transm tter/receryerinte&eAlVsirudfurd B theadk J%‘%Ci?]ﬁﬂﬁéraééﬁ{trﬁ)'l Qrdfiesoidd 8

Decenber 2006 nenory el enment 311 disposed on the ink unit INCL at the left
end up to illustrated below with reference to Figure 7. Figure 7 is a block diagram
of the internal structure of the ink jet printer control circuit S0 in the
present embodiment.
As illustrated in the figure, a CPU 51, PROM 52, RAM 33,
peripheral input/output (PIO}, timer 55, drive buffer 56, and the like
are provided inside the control circuit 50.
The operating panel 11, personal computer PC, carriage motor
23, paper feed motor 40, encoder 42, and transmitter/receiver/receiver
30 are connected to the PIO 54. The drive buffer 56 is used as a buffer
to supply on/off signals for forming dots to the print heads IH1 through
IH6. These are connected to each other by a bus 57, allowing them to
get data from each other. The control circuit 50 is also provided with an
oscillator 58 that outputs a drive waveform at a certain frequency, and
a distributor 59 that distributes the output from the oscillator 58 at a
certain timing to the print heads IH1 through IH6.
When the power is on or the like, the control circuit 50 allows

the carriage 20 to move to the non-printing area on the left side of the

transmitter/receiver/receiver 30, and reads sequentially from the
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the menory el enent 316 on the right end. The control circuit 50 thus
obtained ID information fromthe nenory elenents 311 through 316. Once the
I D informati on has been obtained fromall the nenory elenents 311 through
316, nenory access is processed as the nmenory el enent 8 Betenibea 206316 (and
ink units INC1 through INC6) are distinguished on the basis of the ID

i nformation. Details on the ID information reading process (first

procedur e) natiol elament \3 ok déssoscdl o6 ¢B8 iakruhfdNIUl sasthiehefteded®s soar e
di stinguished on the basis of the IDinformation (second procedure) are
gi ven bel othe pnemyuvatlesienst ilAkon éhepright endri gineecantrsl gicgtSehtras of t he

b bugh 3L B SR R ol SRR SRRbg) Bk T8I © 917
rou [ :
”a“S?” tt et &Caney 6e8oMARt3H. Had Needt | diindd FRA Hil the! Mmbsy the

I D i nformat1on readi ng process ?fi rst proce ureS1 ang%%’lﬂe menory acce&

process (selsmengs gaadittiudhglladimenmdie uceesss socessed g dad enarhbey than
the ID information and the process of witing data related to the ink units

such as daetemant$e3 hhothmough |6 rlemsi nhkgunite PG htdhwroughr dINEG are
comruni catiQn, process, routjne w.th no. el enents 311 thr h 316 ichis
T o ene BB, o the cbhbis of dBEolD (RErmatiom, eI BRe B dbhary
rintin . . h LN o] ' its or
Puna "y IR RRioR A BERRL T MGREHUELY Bl e Dinclnlfis) EHRS L2 01

(1) the pO\{f#bcé% icairied &Nt ds2ihé hemeits Rl Aeih@anyhell éhetHenkadly b | NC
1 through INC6 while the power is on, (3) a predetermned tine has el apsed

since the phedD vdomumaitivat (secengr puessuragabegiverubeloand so forth. At such
tings, the _carriage 20 housjng the ink units INC1 - 16 8 Decenber 2006
t hrough | NE6 OReERUARISI IS RIFRLEST di nary printing position or the

Figure 8 is a flow chart of the steps involved in the
communication process between the memory elements 311 through 316
in the ink units INC1 through INC6 and the
transmitter/receiver/receiver 30 in the printer 10 main unit, that is, the
ID information reading process (first procedure) and the memory access
process {second procedure) including the process of reading data other
than the ID information and the process of writing data related to the
ink units such as data on the amount of ink remaining.

The printer 10 runs a communication process routine with

( memory elements 311 through 316 which is different from the
communication process that is run during the ordinary printing
process, so as to read the manufacturing data of the ink units or run a
process such as the read/write process of the remaining ink whenever
(1) the power is turned on, (2) the user replaces any of the ink units
INC1 through INC6 while the power is on, {3) a predetermined time has
elapsed since the prior communications process has been run, and so
forth.

At such times, the carriage 20 housing the ink units INC1
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non-printing area on the right side to the printing area on the left side.
The carriage 20 noves to the non-printing area on the left side to permt
comuni cation by the nenory elenment 311 or the |ike near the
transmitter/receiver/receiver 30 upon the reception of 8ddeesmben2006be
antenna coil 301 of the transmtter/receiver/receiver 30. In the

comuni cation routine thus started in this nmanner between the

transni tt ethreegh U&C6 effeitverovd8 fiodnt the medimaryelpeimsimg p&ditionhooutite 316,
the control circuit 50 in the printer, main unit 10 determ nes whether or
not there RAE-BESYINEG AEgR O the rightnsids tonthe psiding erep o gby left side.

Speci fical by, 1t..1S ., e r or not the operatdion,of the ink jet
printer 10'1‘%|aeséa§tr hargcecej%(t.)%ﬁlégsr g%gfe}gt&l%f%op r{glot\lf\%é ag{;:a onsHE gqu%}ﬂe E%gterﬁngp
produced t gohfifueStaiOAMBY GREI aeol ERendMK 31N b5 MhENkbendaer (i esses
the power button on the pifinter 10 to supply power, also referred to as the
"power on maEnsmitatn/orctivéharedeivars30 dgpan niveerkdelpatora of yevepdromqtiest has
been i ssued (step s100: Yes%,@ the first procedure, that is, the procedure
for readi ngnteranaoing@l pittniransBriteRbropeivity re¢einensd 311 through 316, is

initiated (st 104) . When jt.is.determined.that { h
boen 1seued (ot B G ORByahicad B phdf B8e Rl T Mac B e

printer 10bie§weéﬁ‘h th@etrah@ﬁsit&fr/{ré&i@é:?ire@éwep@W&h&%@r ﬁf&ﬁﬁg% dnkhed s then

determ ned whether or not an ink unit replacenment request been i ssued
(step s103).1 theougk 3b} theptacwobrircdguEstini tha migtel mdior weMan e,
that is produced to request communication with the ink units after the user
has presseéleteranings whrathespracwiethensutiesnbean aredvesspler Arngopatied

vl 12 BOVRL |geSelOof SPARE AR Aau kgL bSO Ao

oL RPN bt S AR SRl e RRERLL UGG 0102

procedur e, i¢ katsigisal that dsopasivieed ab repiddigcdbhgntiRi¢cation meithonheér ok
units when the user presses the power buftton on the printer 10 to
supply power, also referred to as the “power on notification.” When it is
determined that a power on request has been issued {step s100: Yes),
the first procedure, that is, the procedure for reading the ID information
from the memory elements 311 through 316, is initiated (step s104).

When it is determined that no power on request has been issued

(step s100: No), the control circuit 50 determines that the printer 10 is
in the midst of the ordinary printing process, and it is then determined
whether or not an ink unit replacement request has been issued (step
s102). The ink unit replacement request is a signal, for example, that is
produced to request communication with the ink units after the user
has pressed the ink unit replacement button 111 on the operating panel
while the power is on to replace any of the ink units INC1 through
INC®6, also referred to as the “ink unit replacement notification.”

When it is determined that an ink unit replacement request has

been issued (step s102: Yes), the control circuit S0 initiates the first
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the menory elenent in the replaced ink unit (step s104). Wen it is

determ ned that no ink unit replacenent request has been issued (step s102:
No), it is determned that the ID information of the nenory elenents 311

t hrough 316 have al ready been properly read such as wW&Decbmbrv2006 s

al ready on, and the second procedure, that is, the nenory access process
with the nenory el enents 311 through 316, can be immediately started (step
$200), Weprbbedaas ofshtPig)cay ?@ot@dﬁi@ﬁ@ﬁ@ea&ﬁ% ¢RBIPlinfdringitibnSfohh I st

i ssues an active node conmand fo the nmenory elenments 311 through 316 (step
s202). The thetmemomydelesoemtind file acplowndnochk smitdstep shO4).neWbign et ésrent s
311 through 316 according to the ID information of _each. Wen the received
| D i nf or nadictermuied 83t dReiite fndh deploGRmany raspicdrsds Perp WebRdt B&ep D

informatio A y r odg Ly _a

signal is {g rlgfr%s'mﬁﬁ l’e t% ?ﬁéee?fpsggﬁs%} é:?lfq r Ee)léel%fg’% raetg%r?sée?r) t§8. ﬁﬁg?\)rﬂfe
control ci kfdthbndd Ibt ahRsugh GHer BaReNSRehQy t BEer@GhiopRrlyTRE8d COERNEs f rom
all the nenory elenments 311 through 316, the nenory accéss process for the
menory el emdmtrs tBélpowenlughalddsdy on,exed uthed s¢strp m20édure nthat ssywdlye when
the IDinformati on has already been_ properly read other than when the power
is turned SREBOTY RCGESReProgass ¥albthepmssnell elamants 34 1 Hbapughe3iPs st

procedure hei run, .allow.ng, t ti eded for the comruni cati on process
to be shorcfignn}g%l}nﬁ%dlﬁﬁe' nsftggfﬁéfs&ﬁpg?ggﬁhg process (first procedures)
shoul d Dbe run aggpn WAG D d g?&%dﬁ&ﬁ@%ﬁf‘%ﬂégﬁf%rﬁkd%@ir&ﬁﬁ%(@rﬁfs?f the

menory el enments. The control curt 50 conc hi's conmuni cati on process

routi ne whegsuidie aneadtiye ancds somacasd td sheonmmosd elandntdh S ldatlarqmgh t he
amount of ink remaining is finished being witten to the nenory -18 8
Decenber 2606 (ssepm2®. hhe agtivegnodegommand is a command issued to the

memory elements 311 through 316 according to the ID information of

each. When the received ID information is cross-checked and found to
be consistent with the ID information of the memory elements 311
through 316, a memory access OK signal is transmitted to the
transmitter/receiver/receiver 30.

When the control circuit 50 obtains an OK response to the active
mode command from all the memory elements 311 through 316, the
memory access process for the memory elements 311 through 316 is
executed (step s204). In this way, when the ID information has already
been properly read other than when the power is turned on or the like,
the second procedure starts without the first procedure being run,
allowing the time needed for the communication process to be
shortened. The ID information reading process (first procedures) should
be run again when no access OK response is obtained from any of the
memory elements.

The control circuit 50 concludes this communication process
routine when the memory access process is concluded, and the data on

the amount of ink remaining is finished being written to the memory
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When the control circuit 50 starts the first procedure, that is, the
procedure for reading the ID information fromthe nenory el enents 311

t hrough 316 (step s104), the anti-collision process is then run (ste6p

s106). The anti-collision process is a process for preSeBecembend6 signal s
during the process of reading the IDinformation fromthe nenory el enents
311 through 316 when no ID information has been obtained fromthe el enents.
When t he aeldments Bdilothrpughe336br eaks down whil e being run, the
anti-collision process should be run after being restarted. The details of

the anti-collisi Shherddsssoril rigenit pa| Partsupbe fird pomradwcorthet ishe
anti-collisgjon progess, the contraol . ~Gifpcuit .50 runs.the process for . reading
the 1D i nf SPRRPBRIRFE 0T ErTio e SicclRAporsianon ot thel B CEPEY ClBENtS vinen
the procesgifiofhigtasi BY6 (B LPOURS (IBALOLISIP SIS il ferPEEAEIC

comuni cation process routine wll be conplete, and the nenory access
process w shObhe Tihemanti-ebBisonspdddesshiougipratbsa folr pravdnt{isg emisst6) .
When the control circuit starts the nenory access process, the subsequent
processes Gins dpgmsiriiies proyess oft feadmee the {Re inffronatient fromedthe eps

oo PP L Rt PR AT el L
com! eted atatha A A0 ABBRUEL | Bt HERLOIG PN o el O

(comuni caldo@h RYRIESISYingNBuBeabedanpit OsIBEIE HrFesds YsIRALES bePos esfidr
i nvol ving the nmenory elenents 311 through 316 in ink units INCL through

| NC6 and t lpeing reastafteder / The edomils ef etherantiéroslidsioor ifyedeshoare, ginan as
descri bed _bel ow, the comuni cation process with the nenory el ements 312
-19 8 DeceM58%W2006 through 316 is executed sequentially one at a tinme from

the menory Upon the conclusion of the anti-collision process, the control

circuit 50 runs the process for reading the ID information from memory
elements 311 through 316 (step s108). When the process for reading
the ID information is complete, the present communication process
routine will be complete, and the memory access process with the
memory elements 311 through 316 will start (step s206}.

When the control circuit starts the memory access process, the
subsequent processes (steps s208 and s210) are the same as the
aforementioned steps s202 and s204, and will therefore not be
described again here. The present communication process routine is
complete when the memory access process is completed and the data
on the amount of ink remaining is finished being written to the memory
elements 311 through 316.

The first procedure (communication process) and second
procedure {memory access process) involving the memory elements 311
through 316 in ink wunits INC1 through INC6 and the
transmitter/receiver/receiver were described above, but as described

below, the communication process with the memory elements 312
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el ement 311 on the left end to the menory el enment 316 on the right end. At
such tinmes, the carriage 20 noves sequentially and stops one ink unit at a
time to run the comuni cati on process for the nenory elenent of each ink
unit. Alternatively, the novenent and positioning of t$hBecembea@)HD is
preferably reduced using one of a size corresponding to about 2 ink unit
sections, such as the transmtter/receiver/receiver 30 in the present

enbodi ment thesugh IPH isnBue 2Bl Sdqierdidlpf IneOht S ttirRSHOVE thel WerhBly Uni t's
to run the communication process on two nenory elenments at a tinme at each

| ocati on. Tlemeperdtl omn ¢hedefiessinty the memony eleament 3131 bt theugght 316 of
the ink jet ter 10 is illustrated below with refere I gures 9 and

. gri . ﬂce t ‘a Fi
10. Fi gur e§108¢ afit FUSh NGt FAE £orHBLs e ARPYRS seduentialiyrandstorsrenge 20

(and ink uni ] h; I ) . ' r h.ve Lver 30
reads the F&B&ﬁﬁ‘#{ggr}ah E)lglq?%otﬁg tr}rl\gprg%t‘gﬁg}réegﬁ?dﬁ ?ﬁ)%? %é éﬁgﬁ‘%@e\r{/ﬁ? e the
pover is tgldifen®Bf Wachduik Nehit heAltephASRTRNthe@fmatemelat v d . pdaafibRnss t o
run the ID information reading operations other than in these cases can be
carried oof when careiagser20uns prefarablydr reducabf sing omet hef sar exdze of a

personal conputer or by using the gperating panel 11 (Figure 1) of the
printer 10COMESPONSHAE] ¢ fQr /FRAM vt / ABKei W1t 3056GHONS, exBlehy | aBhethfit enna)

e PSSR EDl ool =8os CORL SRR 0y bpcbelt o g s, o

the ink un € rerory el efren reabove _ _ ere the
nenory el epgifes € SopPesadtal\Vogn3t fened r@ReM tWeT {HleCEhMET b LS Ve 30

stops the carriage 20 exactly between al* given nenory el enent and an
adj acent neporpuslieaton, pdatesscan beo nmbrpedenizerts 28061 timanati ¢dddd to
t he{two rreargcrae/tioeélerrents. The
The operation of accessing the memory elements 311 through
316 of the ink jet printer 10 is illustrated below with reference to
Figures 9 and 10.
Figures 9(a)-9(e) illustrate the operating sequence of the carriage
20 (and ink units INC1 through INC6) when  the
transmitter /receiver/receiver 30 reads the ID information in the
memory clements 311 through 316 while the power is turned on or
during the replacement of an ink unit. Commands to run the ID
information reading operations other than in these cases can be carried
out when the user runs printer driver software on the screen of a
personal computer or by using the operating panel 11 (Figure 1) of the
printer 10.
The transmitter/receiver/receiver 30 {more exactly, the antenna)
in the present embodiment is of a size corresponding to about 2
sections of the ink units (and the memory elements thereabove) on the
surface where the memory elements are disposed. When the

transmitter/receiver/receiver 30 stops the carriage 20 exactly between a?*

given memory element and an adjacent memory element, data can be
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transmtter/receiver/receiver 30 reads or wites the ID information
sequentially fromthe left end in the figure, that is, fromthe first

menory el ement 311, to the 6th nenory el enment on the risgﬁt end. Fidﬂsbt in an
unaccessed state (step s110 of Figure 9(a)) where the ecember
transmtter/receiver/receiver 30 has not accessed any of the nenory

el ements 311 through 316, the.carriage 20 is positioned to the rig at
sone di staﬁ’f?é’?mbtﬁg‘[lhe rq'ren-prq}ﬁti ngti ea SRCHIREY| ef teq’élinﬂ’éltﬁhere h{‘he

ol amont s STE TR o STl saton P RS PO SARCS e D Bk AR 0L

Next, whil gefientialyufiidm| Nee |lefts emelC éfis ele (Sgare,s tAdd isD frogurthe ¥Hre}). the
carriage 20 noves up to the non-printing area on the left side and stops at
a | ocat i onnpemery tlemenatdd I; doringi C@trhomdsgtalemernthen the right end.

transmtter/receiyver/receiver 30 and only the ink unit INCL on fhe |eft
end. That is, thi?n'ratgm ainHnBECERRe R At P 1901 Kieurpdlal] where the

he m dal o TR ERAPEES el Blagkivs 30 s R pREPsdaL HFERT R0 rimBRP!

the mddle o nor posi

transni tt eeldrBefty 81/1 geRhMaT 336, itﬁet@arfa?e DOOR HHE tIFRERI 36 eh@wgﬁt afl2 of
the ink unit INC2 to be able to transmt data. In this enbodi nent,

non- cont actsooomdistamdte ofrobet thee moherintiags mireaeotr ahei Velt/ sabei wher80 and

the nenory element is possible at a distance within about 10 mm so the gap
bet ween t h&TaRSTBHEGE ATEEEIVEELESCREYSTT et @i Ferlogatethd RIs¥eBEREN RWEN6f ytid enent

312 at the stop pgsitiaon 4p,Ehqure,9 I s.suffigi reater .than 10 nm
A this oo iSmentE 3Ly tbhEn aep el utt it dlc L egRER, o MBBuds (e
| D i nf or mtyephy hpctdegrenory el enent 311. In other words, the
transmtter/receiver/receiver 30 reads the ID infornmation at apposition
where it i s possiNelxe, whith shengl smit INClosd toessedd t(bed s141 imkignré -21
8 Decenber 2006 targeted for the ID check process. The operating node of
t he menory 9(b)), the carriage 20 moves up to the non-printing area on the left side
and stops at a location permitting data communication between the
transmitter/receiver/receiver 30 and only the ink unit INC1 on the left
end. That 1is, the right end of the antenna coil 301 of the
transmitter /receiver/receiver 30 is in a position corresponding to about
the middle of the memory element 311, and in that position the
transmitter/receiver/receiver 30 is too far from the memory element
312 of the ink unit INC2 to be able to transmit data. In this
embodiment, non-contact communication between the
transmitter/receiver/receiver 30 and the memory element is possible at
a distance within about 10 mm, so the gap between the
transmitter/receiver/receiver 30 and the second memeory element 312
at the stop position in Figure 9(b) is sufficiently greater than 10 mm. At
this stop position, the transmitter/receiver/receiver 30 first reads the
ID information in the memory element 311. In other words, the

transmitter/receiver/receiver 30 reads the ID information at apposition

where it is possible to distinguish the position of the first ink unit
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el ement during the process for reading the IDinformation is referred to as
"anti-collision node." Because the ID information here includes

manuf acturing data related to the ink unit INClL, when it is deterni ned, for
exanple, by the printer 10 main unit that the expiratiSbPepember 24H06& he i nk

unit INC1 is running out based on the date of manufacture, a report to the

user can be displayed on the screen of the personal conputer PC or a

di spl ay ptandeted fon theellproheickr pidcassi nThei dperBhimg atodagd th@ tiwnost ops at
a location corresponding to 1 ink wunit _ to the right, and reads the ID

i nf or mat i oflesnerhaurE e aregens fonreading the Hadphermakionnist refRezd 8112 in

Figure 9(c)).. At. thi,s.stq @sition, the transmtter/ receiver 30 can still
access thegﬁeﬁﬁﬁvcogﬁsé%ﬂﬁogg‘l, so in order to prevent nmi xed data signals,

the I'D informatpapaoket i @”%%rﬂ&i@?thééli%&?reg? hasrRifhead nBegard ead

are included in the IDinformation read comman erred to as “antlI -

col | i si on eelaneddd)thier ianks nintit ENCHL evhémet is detarimined, foregbweplel Byt thd he
menory el enent 312. The ID_.information of the menory elenent 311 is used to
di sti ngui sPritier nkhsaginevade feat she expiragtion pariashiohgheniak pnit ANGrImig i on to
be accurately read fr.omthe nory, el enent 312. Alternat]vel t he nenory
o eent | 31 TR O AR PR TS, Shish Bl B EsHins & TEBPTS 1 TAY MATE SAtbn t he
process of e, ?11% Ad S | t] i e&%o‘%n hg &

el enent 31%%%% oétd rgcﬁeg%ggsggggﬁtﬁzﬁgﬁ%o I |g?genlt ??m%n%sﬁgﬁi@yl D

I nf or mat i oprodidetnm Yhelpeirtdrs] @ hdairhuaigh 316 of ink units INC3 through
I NC6 is subsequently read in sequence in the same manner (sl 13 through s116
in Figures 9(d) The(earriagsf 20rthare steps jatfalosation cotresporidingl tamd movky

ol erent 316, 0es, e TRRd, (s 1ol (Lpop EariLage 20, e Tpnes Ile
and the | Dgi3f 8¢ k! Q0cSARAnOWHHiPENG2 G9TPLeHE FifaFEWIE) 2! lat this stop
position, the transmitter/receiver 30 can still access the memory
element 311, so in order to prevent mixed data signals, the ID
information of the memory element 311 which has already bheen read
are included in the ID information read command (referred to as “anti-
collision command”) transmitted from the transmitter/receiver 30 to the
memory element 312. The ID information of the memory element 311 is
used to distinguish the memory elements 311 and 312, allowing the ID
information to be accurately read from the memory element 312.
e Alternatively, the memory element 311 may be automatically removed
from anti-collision mode when the process of reading its ID information
is complete, so that the memory element 311 does not receive

subsequent anti-collision commands.

The ID information of memory elements 313 through 316 of ink
units INC3 through INC6 is subsequently read in sequence in the same
manner (s113 through s116 in Figures 9(d) to (e}). After the ID
information of the final memory element 316 has been read (s116}, the

carriage 20 is returned to the position in the non-printing area on the
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the ID information of nenory el ements 311 through 316 has thus been
obtained, the printer 10 main unit can ascertain the arrangenent of the ink
units INC 1 through INC6. That is, the nmenory of the printer main wunit
stores the sequence in which all of the ink units |INCl 8 Beceniberl200® ar e
arranged in the carriage 20, where the ink unit INC 1 corresponding to the
IDinformation obtained fromthe nenory elenent 311 is disposed on the

| ef t rost sirgght sidd, hd theklDnhform@fon aeadespoié g complees.| Bdoafmensll i on
obtained fromthe nenory element 312 disposed in the adjacent position to
the right. the Ibx indpringtipn of mempsy slements Sldntarondt 8dor bgs thye pesgn

I nformation (gf. eacghi nk.upit bs checkfd while %he trf_{)sition of ag t k_unit
targeted f(S’P PR DIERER %ra?'l Baly ﬁa{}i"‘sﬁ%&,m&o hat AR F Rk OLARE  and
i ts | D infgrRBihe8 INE SERFGdsh INCEB AL R, YHE BEHUS! ofMBhd philder hish
following is a description of the operation by which“the transmtter/

recei ver 3urieatsratattheosdpuietidwmiinl Which ailivadfi e shkraditsnINChe thwssomgly
el ements 311 through 316 bé usi ng data _concerning the relation between the
ar r angeneniNESyaTisc IsANERE ik thei earniage 120t hwhegh thesidndunife ING 1

i nf ti t aj. in the. t eps., . Fi 0(a)-10(d) . illustrat
he oper at FRG SPRRAIEE 1oy thenll (BRI SaBoBGbtainer fHah e Bliriely eiBsbh | noo)
when the t ARY ' d t A '
stored i Che nSmioPgREde HE” el AR OIRd hen ihR TR TR
state (st el@oﬁ&%@ao@lfdiﬁ%%r thel (1) dhjorvhgtien ditQihe@Fdht Ry MmdrB6ey ¥BFmaAt has

not accessed any of the nenory elenents 311 through 316, the carriage 20 is
posi ti oned 3@ di‘l@qaeglhin dhe adimeedt pramiidenfttootire reghtonIpr dtitarngyoadeaion t he
the. memry tHEIURERPETETE PEYGHHES, ghe, (R IHHTeaiRB1oF KRBDGHN NOBE fs om
being -23 §.PREGWhIle %@1%%0@1?1%?15 8f8n ink unit targeted for the ID check can
be distinguished, so that each ink unit and its ID information is stored
in memory in the printer main unit.
The following is a description of the operation by which the
transmitter/receiver 30 reads data other than ID information stored in
the memory elements 311 through 316 by using data concerning the
relation between the arrangement sequence of the ink units INCI1
through INC6 and the ID information ascertained in the above steps.
Figures 10(a)-10(d) illustrate the operating sequence of the carriage 20
{ (and ink units INC1 through INC6) when the transmitter/receiver 30
reads data other than ID information stored in the memory elements
311 through 316.
First, in an unaccessed state (step s220 of Figure 10(a)) where
the transmitter/receiver 30 has not accessed any of the memory
elements 311 through 316, the carriage 20 is positioned to the right at
some distance from the non-printing area on the left side where the

transmitter/receiver 30 is located, preventing any of the memory

elements 311 through 316 of ink units INC1 through INC6 from being
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Next, while the ink units INCL and INC2 are accessed (step s221 in Figure
10(b)), the carriage 20 noves up to the non-printing area on the |eft side
and stops at a location where the transmtter/ receiver 30 can transmt
data to the ink unit INC 1 on the left end and the adj dtBecembgr 2006 | NC2.
That is, the mddle of the antenna coil 301 of the transmtter/ receiver 30
IS in a position corresponding to the area between the nenory el enent 311
and t he nemmcgsedcnent 312, and in that position the transmitter/ receiver
30 is capable of transmtting data to both nmenory elenents 311 and 312 of
ink units INCL aftextnehileTHee imkinymits {NE/ a@ddl\%ﬁ/ a30 accgnsed (stepas22 F ead

mands t h 1 31 d 312 at t t Lti . At that
Crmer % he T TRe lor 61 ST Shern0r a8 o Hie ROrERT I B ER SR boon
read is al lgpedet g RCEARP 4 Be o l&%&id’r‘?%ﬁé&e%ﬁéﬁfﬁn%&m? cef{}%g‘)éd
checks t e I

el ement 311 receliving this comand at t acconparnyi ng

i nf or mat i orairstragtsmait| Jatahe tihe ink ametINg1 oh tHicleftrefdr ané!eeeadjadéht
itself, and transmts the requested data other than the ID information back

to the transhi tngt IN&Shi vEhatTise Gwenenidsiei ofy thpr anteywmna scal B3¢ hrofy tharri ed

out for the second n}armr el nt 312. The, _carria%e 20 then stoBs at a
| ocati on cOFRIMEHEIHGEY S 9%k 1SuHt t3 PBSHING (SYRESPARA L dPs HiRe 2FER

informatio 3 iy kts I NC3
and 1 14 (LeByeRA ROy BITHE R T e R R e Bob AEE 10 B2 e
I D i nf or matthap pisftionh @he tMhkmitdee/ FaEfer 80 e§RAPADI 3 afkh Sttt e data
accurately distinguished in the sane manner as the readi ng process for
menory el dogwith Bemanyeldhentsod bl afitk3¢ Arofi iadgeuitsi ING] mirddINg2noved and
stopped 2 ink unit sections to the right (s223 in Figure 10(d)), and the
non- | D i nf or mati g€ STAMERBLGT/AEERIVAT S@ IEaBamIte 6lata Teash comp@ansis (e i s

then COM! qhe: ey PeRRRENRSs 13088 15 G0l 388p FdidofPVRT AT g oned

the ID information of the memory element 311 which has already been
read is allowed to accompany the first memory element 311. The
memory element 311 receiving this command checks that the
accompanying ID information is actually the ID information of the
memory element 311 itself, and transmits the requested data other than
the ID information back to the transmitter/receiver. The same reading
process is similarly carried out for the second memory element 312.

The carriage 20 then stops at a location corresponding to 2 ink
units to the right, and reads the ID information of the memory elements
313 and 314 of the second ink units INC3 and INC4 (s222 in Figure
10(c})). At this stop position, data other than the ID information are
read while the memory elements 313 and 314 are accurately
distinguished in the same manner as the reading process for memory
clements 311 and 312 above.

The carriage 20 is similarly moved and stopped 2 ink unit

sections to the right (s223 in Figure 10(d)}, and the non-ID information

of memory elements 315 and 316 is read. The routine is then complete.

- 04 -



reading the non-ID information while stopping the carriage 20 at positions
where the transmtter/ receiver 30 can access 2 nenory elenents at a tine,
as in the present enbodi nent. Al though nmenory elenents can be read one at a
time while noving and positioning nenory el enents one $8aDeeember 2406 s

enbodi ment is nore desirable because it can be conpleted with half the
novi ng and positioning operations, thus shortening the tinme needed for the
readi ng process The aantage.20 s gawoeedl andhsositivaetr ansstal 0érd timesi ygr 30
can communicate with Nink units at the sanme position, the transmtter/
recei ver 30cading dthse nendd Nnformatipn ydeile ostopming theecarmagun2- rél at ed

dat h dat th t of ink I ni I n_ink its INC 1 th h
NG can bEAHORENVACTE S RN ROEHECR ( dMshRbt SEPETS i RFTSB 10 ¢ he

writabl e argankeRd NG FRIREY asCh thdlddedtht AanERIMENL E! E%@H%g?ﬁ%ﬁaﬁe?ﬁggg

316. The witing operatioh In such ctases can be nanage

el ements al&meaeyr il Ye dieid nend died ughagwHik IRoliHOrarad | Hesitonihg
menory elenments 311 through 316 which has already been read, in the sane
manner as themorypcelesnémtis pagdah tiimenothis Cemibbodimenitois abonee deSirabde ai | s

of anti-collision procesg Figure 11 illuystrates the transitjon i.n operating
modes of t MECANSRotly 8l F%ﬁﬂletqqluewht\i'hmaa%ei%é'ﬂfw@gl POSHHEEIRE 5
power of f . .= col 1 iS4 | ve de
Ve, Pover PR Rilhe BR4S SRifefne B ikl AP Mad M pREACA R

recei ved fromyHge! r anein tdeRieral, eCRhE 89e aPsnoMifRePBFeceiidpUt 30S c4¥ oduced
in the nmenory el enment 311. When the transmtter/ receiver 30 and the nenory

el enent 31tommweirtioatd t hirtthabbut i8R mmndfs eath tlnt hesarhe apbsitidrhe teeory

el enent 311 to receiye hjigh frequenc;g@ signals, the nenory el enent 311
shifts froffHeseitterfregsierMQ shgulding moysddN prk aipiésestions #Hoydie. Hol d

mode M2 rmay be allﬁﬁ ruei{i —rrreFaqeao ﬁ%aas%%%n%bsy c{ra{)t%e'on the amount of ink

remaining in ink units INC1 through INC6 can be written at any time

through the transmitter/receiver 30 to the writable area in the memory
cell 3117 of the memory elements 311 through 316. The writing
operation in such cases can be managed while the memory elements
are accurately distinguished using the ID information of the memory
elements 311 through 316 which has already been read, in the same
manner as the process for reading the non-1D information above.
G. Details of anti-collision process

Figure 11 illustrates the transition in operating modes of the
memory element 311. The memory element 311 has 4 modes: a power
off mode M1, hold mode M2, anti-collision mode M3, and active mode
M4. Power off mode M1 is a sate in which no high frequency signals are
received from the transmitter/receiver 30, and no power output is
produced in the memory element 311. When the transmitter/receiver
30 and the memory element 311 move to within about 30 mm of each
other to allow the memory element 311 to receive high frequency

signals, the memory element 311 shifts from power off mode M1 to hold
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The di stance at which comruni cati on beconmes possible is preferably about 15
mm and even nore preferably about 10 mm Wen the nenory el enent 311
receives an anti-collision start command fromthe transmtter/ receiver in
hold node M2, it noves to anti-collision node M3. Anti8 Exdemshen20@Gle M3 is
a node for the anti- collision process described above (1D information
check). In the exanple illustrated in Figure 11, when the anti-collision

process i s meaeMIgl eHdlAahode, M@heiayt e 4ldoi Rfferrdd! i®ashassthadbysaeRrssful |y
checked), the nenory el enent 311 automatically shifts to active node M.

Wien the | Olehdiktamceakt whioh ¢ommnipetiant beearnes spessipleodesprefendhdy nenory

element 311 . returns fromanti-collisio e MB to hold node M2. The
Gota s of AHALD FRb ARG FERR TROH BECF R b AP oRt SP DR | o5 er  hon t he

menory el ement 3L LS | L-col Li.si e : transmtt.er/ I ver
30 can only check%ﬂ?)ﬁitn orqﬁrr%{nlogﬁ %Lfﬁ%%gt %ﬁof%/@eé}’%%n aﬂf?%%}lﬁ]s?gfl}g %_q—?\e

anti - col | | LodfmRiRT S&imbtie ¢rthither frebpivet HAr hBRIMAYISEOS St @REVES koS  on
the nenory el ement 311. The anti-collision process can be perfornmed only
when the rertbeplldienemods1M3. s Anti-gntlision| inbdedv 3nisde BdeAotrithe ante M4 s

a node for agcessing nenory. Wien th menory. el ement 311 is . in active node
M4, the tr&RdiasiPReMTorERR descriBed caRoveatlt rigiraRation t&19dt ne iefdsy cel |

3117 (Fi , i .
rode v, t Rl BRee AT B abuRe o i s P sRig R BRket s et Ve

active node M4 upon receiving an active node command in hold node

not ed abovehesked),ttte hitemionf el emicing 3 hhauteenatscaltye shfifits 1ty abtidededode he

el enent automati cal | shifts fromantj-col|ision node M3 to active node M.
The nmenory Mé| efhien )éliq IPetheck breaks|dowim fiuing ithecartivgalljswmhprecessmmand

20t ve ol g My 208 DPORTPEL 2000 ol AR 2568 393 ko SR
mode M2. The details of the anti-collision process will be described
later. When the memory element 311 is in anti-collision mode M3, the
transmitter/receiver 30 can only check ID information of the memory element 311
through the anti-collision process but cannot perform other memory access operations

on the memory element 311. The anti-collision process can be performed only when the

memory element 311 is in anti-collision mode M3.
Active mode M4 is a mode for accessing memory. When the
memory element 311 is in active mode M4, the transmitter/receiver 30
( can read from and write to the memory cell 3117 (Figure 4). When the
memory element 311 is in a mode other than active mode M4, the transmitter/receiver
30 cannot perform memory access operations on the memory element 311. The
memory element 311 shifts to active mode M4 upon receiving an active
mode command in hold mode M2. As noted above, when the ID
information has been successfully checked, the element automatically
shifts from anti-collision mode M3 to active mode M4. The memory
element 311 returns to hold mode upon receiving a hold command in

active mold M4.
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the IDinformation shared by a plurality of cartridges, allowng a
plurality of cartridges to sinmultaneously nove to anti-collision node M.
The anti-collision start conmand does not need to include ID information,
however. The active node command includes all cartridge8 Ddoenmlier 2686 on,
allowing only one cartridge nmenory elenent 311 to shift to active node M.
The hold conmand al so includes all cartridge ID information. Including part

or all of the |DTH¥ ahftoliidm Sthet copifBands indluglest HesgermRE YodtRieof 311
can receive, as in this exanple, is nore desirable in that it permts nore

reliabl e atcbesiDt enforenatmemoshartdnient a3piurdlityt bf scawtyidgelse nalitreimenar y
el ement 311.in the present, enbodinent receiives an active ({;Hde' comrand whil e

in hol d noddURRLLY Of GAIATIABEE W SeaiARSBiRoMme Vol Atolidion enfdee w
W Lhout  URAST OG0 411 BBIGER' Lotk (oRBERESdol S0 1 adNARhage b S ! hat

the transmtter/ Téeceiver can i sSué an active nobdé comran or "an i nk

uni t i n whiigforihgrio®), hoheient iTHe besivbeabde@thAtald isdR@eadall SRrdSdEe
i medi ately start the nenory access process. Such an advantage is not

limted tolDhimfprimatieon, Hllewtnignomnlyeome eaeridgnhodhosnelemadt Willll tdshifobvi ous
in devices in which cartridges are generally not replaced very frequently.
That is, inotagtavegredeMabeyilbe hektcomyaand alisq meclvgles, alleartridge Heen

hecked by . i -col Lisiof id LD i I dy,k ,
andthe aniPiagmveion brab@laB! REFETar oBL His “HE, pilesadon ) s ot
again. The c%?ﬁfn‘éﬁd@%ﬁ?lmfﬁ@dn?&ﬂoy USleRferttS & 1t QarPURLEiRavhggid A1Gar ry.

out the anti-collision process every tine nenory 1s accessed, resulting in
t he signi f iexantpled Ve ntagededirablecirt apatitnpemnits mocessliablegaceesk?2to sha fl ow

charit illustrating in detail the particulars of conmmunication between an
ink unit (spesioycdemgntidlel.nenory el ement -27 8 December 2006 311) and
the printer main unili 05 Wik ' the 'MEnd " eMESE 31 O51 Vile 3esent
embodiment receives an active mode command while in hold mode M2,
it can move directly from hold mode M2 to active mode M4 without
undergoing an anti-collision process. A resulting advantage is that the
transmitter/receiver 30 can issue an active mode command for an ink
unit in which the ID information has been previously checked, so as to
immediately start the memory access process. Such an advantage is
not limited to the printer 10 as in the present embodiment, and will be
obvious in devices in which cartridges are generally not replaced very
frequently. That is, in this sort of device, once the ID of the cartridges
has been checked by the anti-collision process, the cartridge ID is
already known, and the anti-collision process therefore does not have to
be carried out again. The active mode command can thus be used to
avoid having to carry out the anti-collision process every time memory
is accessed, resulting in the significant advantage of more rapid memory
access.

Figure 12 is a flow chart illustrating in detail the particulars of

communication between an ink unit (specifically, the memory element
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in the anti-collision process. This flow chart corresponds to the details
of the first procedure illustrated in Figure 8 (steps s104 through s108).
The exanple in Figure 12 assunes that the transmtter/ receiver 30 can
comunicate with two ink units INC 1 and I NC2. The | ef {§ PedentHer 2@ e 12
shows the process procedure on the printer main unit side, and the mddle
and right sides show the process procedure for the first and second ink

units, res @qqp MR Yhe Wetek MR aBD i€ ﬁ%ﬁé&ﬁ@&lﬁrt@fé‘eﬁﬁds%ﬁé}f trﬁgeizrép 80)

transmtter/ receliver "30 issues an anti-colli’'sion start co step’ SI1).
When the tiin thekamtitd¢dlibieal panckdsNCZhie fleiw ehant aotiespohldissicothe sleanils
command, the process for checking the I D proceeds between the transmtter/
recei ver 3014he finsé prgsernKe uﬂuﬁgratﬁ@unalﬁwrm@ {stegsee! @4 dhroyght pt0&xanpl e,
the transmtter/ receives. 30 ﬁ%rches th@lt[%hbit val.lg%in t he tg@ i nk units
INCL and | NG5 CXGPIG IR 1BPEM PhaSTEmSS That e apsinitsr/ Taee Vi o0ns s | NCL
and I NC2 s t ' Y rched
Bit val ues o aNRRERTSE fub Rl phASTNGE Sd IRGS, P Her A aR o gR g ol

the 1D bit 1gakhewsothd peocdds prodetturenst thbprAnt@t athihhafft sieR( erdthand a

response is thus sent to the transmtter/ receiver 30. None of the ID bit

val ues of thislddecand righk sides shnop tha girocess prosaduhnedor athe tiires ared

response is Sené?i The . res onsesﬁ&omthe ink units are signals that do not
i

i ncl ude t hSEPRNTIRKPRHS; BFSRAFEE el y i ndicate that a response is being
made. Met hods of ni es e ' ca ed incl t ho I n
l?gn“ ihd pQHﬁ-cam?g:[hS o Pfé%%«?ﬁ id! Uﬂﬁg e;EFé Ofige |

which either an atfirmative response erred to as ctivé

response”) tpin§tegdét MeceRePOBOCidsheseh hati-Bellisié@nstdirt t@rhmiAs@i (4egp 30. In
this case, the first ink unit INClL sends an effective response, and the

second i nk Qinli)t WiCh sbadwwamknefite dNG/E ande GRseeceive talne ahti-Colhisngn
description, however, the ink units sinply. -28 8 Decenber 2006 respond or
do not resPSéHd eemmaRnely thePTACERS P tadigcking dhgelD Foroceeds between the

transmitter/receiver 30 and the two ink units INC1 and INC2.
Specifically, for example, the transmitter/receiver 30 searches the ID bit
value in the two ink units INC1 and INC2, beginning from the lower bits
of the ID. The ink units INC1 and INC2 send a response to the
transmitter/receiver 30 when the searched bit values match their own
ID bit values. In the example in Figure 12, all the ID bit values of the
first ink unit INC1 match those searched, and a response is thus sent
to the transmitter/receiver 30. None of the ID bit values of the second
{ ink unit INC2 match those searched, and thus no response is sent. The
responses from the ink units are signals that do not include the ID
information but merely indicate that a response is being made.

Methods of ink unit response which can be used include
methods in which either an affirmative response (also referred to as
“effective response”) or negative response 1s sent to the
transmitter/receiver 30. In this case, the first ink unit INC1 sends an
effective response, and the second ink unit INC2 sends an ineffective

response. In the following description, however, the ink units simply
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whet her the response is affirmative or negative. Upon conpletion of the ID
check of the first ink unit INC1, the ink unit INCL automatically shifts
to active node MW (Figure 11), resulting in a state which will not accept
subsequent anti-collision conmands. The second ink uni&Decanbes2006e ot her
hand, automatically returns to hold node M2. When the transmtter/ receiver
30 receives a response fromeither ink unit indicating that the ID check 1is
conpl ete, t&spdddi 6r s@er edtasedfshd D b Hbdff i tht t&ﬂhsﬁﬂttkr{/i*&elvézn dde
menory of the control circuit 50 (Figure 6), and an anti-collision start
command i swhethes tbd reaspnosdas afBrrepti8e r negativd.s time, the ink unit in

hol d node M2 (the second ink unit INC2 ip this exanple) receives th
anti-collision s&'ﬂqn Eeﬁ?ﬂﬁgoéln‘a{ e EE)SCRSClérﬂfi tﬁ@oﬁ?‘f‘%?‘b‘ﬁ Lh‘i‘)‘(ﬁel%{,’ g’l‘fd t he
sanme anti-¢ollj si.0 C . e i tarted. | S Vi

transm tte?’?kr{elgg gggfgogggor{ﬁéﬂggﬁyt ﬁ%ﬁﬁ) t%i r?%glprr?a |%@é ol},l\ﬁza(lgféllhﬁk 1ulrli t.
Wien the prégiileinglGni & kit W8I ellomot ahé@iptbaubGeglieBReAntiusMBkioh When
the printer is first switched on after being purchased), none of the ink

unit | D hacermandsheck®le ssedonda ink beinedNE3r yom o thieechthtdre héndf al |
the ink units (the ID check process at this time is also referred to as the

"full anti asgemadicedlypreieess tp hold mada MihsWhes the trepssaidter/fergiger e 9
above, the,garriage 20 stops at a _.position ere.it.can co jcate . with
only ihe { POOSGe RS At SPRESe dto R eilBR! PR it Shdicmuin B R TRCiEeRen
the carriageosfhyiBen {HYES {sOostofbects HAE IDDPtnd MRsEEARNGnININGRIih A2

(Figure 9(c)), the first ink unit [INCl shifts to active node M4 after the
conpl et i onneémble dfDieEheoktrodscireuit 3 l(Figuae! §), tdred sec amdi-coKidion tstbNC2 i s

the (obj ect of the anti-collision process. Wien the ID of all the ink units
has thus beemmaBdkisdreisriied agnaegdacd (steped bRleAtathis dimese ttieninde umdt whi ch

I nk it th heck | | ' ne | nk it ,is th bj,ect of
the ID chedk POl gigtedtarar Satond Skitnd INGETach R et bhroaiiest Hife | o
has been cheekediisib?Mart command and shifts to anti-collision mode M3, and

the same anti-collision process as above is started.

In this way, the transmitter/receiver 30 can check the ID
information of each ink unit. When the printer 10 is first powered on
after being shipped {usually, when the printer is first switched on after
being purchased), none of the ink unit ID have been checked, so it will
be necessary to check the ID of all the ink units {the ID check process
at this time is also referred to as the “full anti-collision process”). In
( that case, as illustrated in Figure 9 above, the carriage 20 stops at a

position where it can communicate with only the first ink unit INC1 to
check the ID of the ink unit INC1. When the carriage 20 then moves to
check the ID of the second ink unit INC2 (Figure 9(c)), the first ink unit
INC1 shifts to active mode M4 after the completion of the ID check. As
a result, only the second ink unit INC2 is the object of the anti-collision
process. When the ID of all the ink units has thus been checked, the
transmitter/receiver 30 can determine to which ink unit the checked ID

belongs, since only one ink unit is the object of the ID check.
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of two ink units which can sinmultaneously shift to anti-collision node M3,
and only the ID of the other ink unit needs to be checked. In that case,
when the two ink units are in hold node M2, an active npde command
including the ID of the first ink unit in which the | DhBescembera2il6been
checked is issued fromthe transmtter/ receiver 30, and the first ink unit
shifts to active node M4d. Because the first ink unit wll not receive

commands for antiLeeQld tehsidieRrPeass iAGvMHH ehé NDABREWeerBHECBd ihhéné D of
only the second ink unit can be checked. In such a process, the

transmitteof tmeceilkamidd whichs canl siameldaseyualyc ebit 3ooantingnllsiork nmdle s, and

can siml ar do ,so ev en e |D of only one of the_ in nits needs to

be checked t S S r - f art
B}I% apg; e ivsth Yﬁeqfoﬁgﬁ qEeIs st seers dor be £hecked. fiphah

detailing r f ti tween t

(speci fi caItCE ?’ ?ﬁ%ér?re%r ?,W§| %‘%W‘gfi‘? }ﬁﬁe\ﬁ% entl\grﬁ a% a%’{ ‘}et mode

(speci fi calbynmbhb@ ihAuRIThE! @id IDeéﬁlthérﬁ?’&) ink mﬁﬁelﬂmﬁfch ARECHS RAHCESS.
This flow chart corresponds to the details of the second procedure shown in

Figure 8 (simpsiysbeontthelgd isi8sued fsompshe Apanshritteghres2iBr. 30hemdrenor y
access is stan‘jbrrﬁs t he carrlage 20 first noves and stops the ink unit
rh

targeted fdéhe P kappats shifea forartive medeiM e er Perauss \FEP st nkeprdy) |

t hus novin e ni t step. S31 ransm.t.ter/
Focei ver sg7ioBob eV qartbOulds for SRUE Micih Rrams Soing PSR RLtLE bt o
(step S22) m¥fhemahend I SFUHIP iHdsddbrdd SR iniY @afPHE cheeraad FRLGRAS  the | D
of the ink unit, the ink unit responds to the transmtter/ receiver 30 and
shifts to @xrbc«ms tteeldrdnéstitier B32kiveks 30hoan simbiguweeusB)acdess acodi ve
node conmmand includes all the in unit IDinformation, thus allow ng only
one ink uniore Bk kirits, randheanamIRY e e evaRovhen tspldiafemly aneof nk

unit may Zot%ebe cﬂ'ecf;e&o active node M4 without responding to

t he transmtgf)ép}( ﬁglq}? S

H. Details of memory access process
Figure 13 is a flow chart detailing the particulars of
communication between the ink unit (specifically, the memory element
311) and the printer main unit (specifically, the transmitter/receiver 30)
in the memory access process. This flow chart corresponds to the
details of the second procedure shown in Figure 8 (steps s200 through
$204 or steps s206 through s210).
When memory access is started, the carriage 20 first moves and
{ stops the ink wunit targeted for memory access near the
transmitter/receiver 30 (step S21), thus moving the ink unit into hold
mode M2 (step S31). The transmitter/receiver 30 issues an active mode
command including the ID in this state (step S22). When the ID
contained in the active mode command matches the ID of the ink unit,
the ink unit responds to the transmitter/receiver 30 and shifts to active
mode 4 (step S32). As shown in Figure 5(B), the active mode command
includes all the in unit ID information, thus allowing only one ink unit

to shift to active mode M4. In another embodiment, the ink unit may
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30 when the IDin the active node command matches the ID of the ink wunit.
When the response fromthe ink unit is received, the transmtter/ receiver
30 issues either a nenory read command or nenory wite conmand. In this
exanpl e, a menory read command is first issued (step RPecembpemOns y
command includes the cartridge ID, read start address, and the read vol une.
When the ink unit receives the nenory read command, it reads the designated

read vol ushifialodabage ibae Naowithoaitdesiondies toeat staidmadel/@eseivand
responds to the transmtter/ receiver 30 (step S33). The

transm tt el3Q wdainytihe 3D irs the activet edermammand imatdwenthi$Dasf theedded
(step S24). The nmenory command includes the cartridge ID, wite address,
and data t&HBE witten. Wen the ink unit receives the menory wite

command, |t "‘“t%}qgﬁt & HeO F&?O&%;ét gg}%ggg)t%i tiglrll{agﬂéﬁts?é% g'i‘gcéi@&? rggeonds

to the transmtter/ recelver Wh onse 1S’ received,

t he transnittdeémittechieceives0 30anssheskeithat 4 hthebiy erdiab aampi@per!y
conpl eted. Wien the nmenory access process for the ink unit is conpleted,

the transnimemotryretiéé vemBanids lnsthas eskagnpleo marunoy rhedicumoring is

21 gnal 5 f  GFSL RS RSHR ST 061 IAmED CAmmZIGh T UlespHed CesTIER ¢ e
operation t t ter s 4 w t..00i. .ough
cFepe 525 IR B AR RATRY SR ot oRhalyPlE oW CUBS PR oltiie

out, the treafigBst {18/ mMeRROHY aleadl donhiflarid s UeTealsatht vV Be SRER 6@ TR
including the total IDto allowonly 1 ink unit to shift to active node M.

As a resulviojuinee dataobygimeisgsirprowcies deaigrirgtedareacddstomt adddespusand i nk
uni t{, preventing _accidental nenory access of other ink units. In cases where
the transni'€fRPNAReck vethso YrRaNItieriTecsivere Mk (3aPs Bedknber P06

unit whi ch e diMibl/1edbReC50Y §s8R8¢ firtRePRentdls VAR {NBAIEIRL Yas
needed (step S24). The memory command includes the cartridge ID,
write address, and data to be written. When the ink unit receives the
memory write command, it writes data to the designated write address
and then responds to the transmitter/receiver 30 (step S34). When the
response is received, the transmitter/receiver 30 can check that the
write has been properly completed. When the memory access process
for the ink unit is completed, the transmitter/receiver 30 issues a hold
command to the ink unit, allowing it to shift to hold mode M2 (steps
x: S25 and S35). High frequency signals from the transmitter/receiver 30
may also be stopped to stop the operation of the memory element 311
after step S34 without going through steps S25 and S35.

In this way, when the memory access process is carried out, the
transmitter/receiver 30 first issues an active mode command including
the total ID to allow only 1 ink unit to shift to active mode M4. As a
result, the memory access process can be carried out with just 1 ink

unit, preventing accidental memory access of other ink units.

In cases where the transmitter/receiver 30 always limits the ink
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access command (nmenory read comrand or nenory wite conmand) may be
entirely omtted, and just a specific portion of the ID may be included. An
advant age of including at least a portion of the IDin the nenory access
command is that nenory access will be nore reliable. |hDege oi@

specific portion of the IDin the nenory access conmand can al so increase
the reliability of nmenory access while also sinplifying the command

struct ure. Uiguwkickd cha ahift onte leativedeticgid #n bhe, thadilhgiptioe essmofyt he
menory el ement 311 (steps S23 and S33 in Figure 13). Wien the transmitter/
recei ver 3@q6§§ﬁec§ran}mr(9wrr@aw &8 ARG OSAMGMOT, WVriff foFymanshent

311 (Figure_4) of esi gnat ed byt of data
fromthe m%ﬂ%& Pe thrgb;ll§’ R ecb %@%J& %peﬁ %ﬁogtlggnnﬁg:hlgeg% %lfiysggh
times, the;HBARISH. elmmtva%%& gé GFIABIIGINE atRERET g)o?ﬁbﬁrof:%@ 1bngi ¢gting a
datareadfallure(referredto as "total " error co to the transmtter/

recei ver 3@négiorpsaczdsarnin@a@nd ivdmt ernyosoaeceds tvth beshgratredablarber of
byt es have been read, an error _code indicating that some of the data have
not been rdaglydipgrondy ar specificodrtions afefbe alldnin viheh MeMOBARALESa t 0

the t tter/ st 54, \Wh Il th t ed
byt es. of  qHOTTERS GaBrASPoREreane (He: 2 IAPAIToAL TEMPRE AEERS P PLErIS0
recei ver Sgll(xﬁﬁ»gm%%ﬁqe cbfhmﬁﬂ é}(;{lcgﬁ%odl nment, the transmtter/ receiver 30

may send a ne ead commn contai ning an ID and the nenory el ement 311
of the ink unit Figyr¢ Udpdsid flte tharmdebsatinghétc aleatieg i dd:@stoiamdecarry
out the processing of step S51 and thereafter only when t | Ds are the

same. | n thhemmageelenhentshior ystpen&ia3 30ud B33 nat anlsm)rﬂcﬁ)t o When the
transmtter/ recelv 30. |fs:%(ge | Ds are dlfferecg Becau e theé%ﬁnsgtter/
recei ver SGrﬁ“’é%@ilV@E li"-’i‘FQWreé ASRCE BIMETROTY: HA G pRRBPRAR t@t‘%‘P s t3&n be

run in accqrdanss 11 PR e DREETe 300 CunkSHeRISARL: dEQpIaRP! &

when a response lI I'ng "an
number of bytes of data from the memory cell 3117 {step S51). When

no data can be read at such times, the memory element 311 transmits a
specific error code indicating a data read failure (referred to as “total
error code”) to the transmitter/receiver 30 (steps S52 and S53). When
only some of the designated number of bytes have been read, an error
code indicating that some of the data have not been read (“partial error
code”) is sent along with the read data to the transmitter/receiver 30
(steps S54 and S55). When all the designated bytes of data have been
read, the data are sent to the transmitter/receiver 30 (step S56). In
another embodiment, the transmitter/receiver 30 may send a memory
read command containing an ID, and the memory element 311 of the
ink unit may judge if the ID matches that of the ink unit and carry out
the processing of step S51 and thereafter only when the IDs are the
same. In this case, the memory element 311 may not respond to the
transmitter/receiver 30 if the IDs are different.
Because the transmitter/receiver 30 receives the response

results, the appropriate process can be run in accordance therewith
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recei ved ‘the sane menory read command can be re-issued to allow the nenory
el emrent 311 read the data. When a response including a partial error code
is received, just the received data is transnmitted along wth the partial
error code to the control circuit 50 in the main unit & Blegembed)2@@6 proceed
to the next process. Figure 15 is a flow chart detailing the processing of
witing to the nenory elenent 311 (steps S24 and S34 in Figure 13). Wen

the transnfitepe542) CRbY &ixa?fipies SkBEna %ﬁpbﬁswmﬁzﬁiﬁﬁ?ﬁﬁdefﬁﬁe@o@ iy, The
menory el ement 311 of the ink unit wites data includ n the nenmory wite

command t o repeivadbing sesh¢ n3ampry seeg cominantheanrze retassued o wliow ¢he t he
menory el enment 311 n ecific error I ndicating the data wite
failure tomﬁ%‘Waﬁﬁeﬂ?‘PE%f fe‘@@i‘ivéhes@af(ast egghen_;@ E3po8ys) 1N gh% dat a
have been S vvri te
I's sent toﬁéﬁ%ﬁi% ?iégnlls%/ﬁ) } ggeelggﬁlvtﬁ%%(%c(gQ%Q%{é‘%ﬁ% r%ﬁis%%

recei ver 3QuitgC@ie/ ?}?aruhh%ri‘&s Reasetd Rl édntral lcomhlf 30 enafiy Qﬁéirﬁttfhﬂ@r 0Cess
to be run in accordance therewith (step S62). For exanple, when a response

i ncl udi ng dRigemedd) twopeodeedr Bcthe/adxt phecessre nenory wite conmand can be
re-issued to run the data witing process._ again. In another enbodinent, the

transmitter/ recdiigare 3§ ises floghghar Wl}nﬂﬁhﬁér%éﬁﬁﬁlﬂdﬁc‘ﬂﬁﬂmgﬁ%@h%n | D

inthe wit e di rat hi t he
nmenory el e%ﬁ%@?lé%%é)%eﬁn]kqﬁ{rﬁqes % a]@xgid fmt Eoéé{ﬂ]ﬁ Qaél ch§’g Ha?h%f t he
nk uni tangaidiitepHecklRrPBOCARHTa ﬁferﬁbi}%p wite AinhlSEEIGS gol)y when
the I1Ds are the sane. The nenory elenent 31I may not respond to the
transmitt efThe esemoey démdnt 8Aé bDshariekdidfrfienerites Hat¥amichndsdiin thew of
conmuni cation between printer main unit and nenory el enent -33 8 Decenber
2006 Fi gurBen®rysweite [comeread tofthgrivemaryeselind ld ofstereST LbwWhen no

data are written, the memory element 311 sends a specific error code
indicating the data write failure to the transmitter/receiver 30 (steps
S72 and S73). When the data have been successfully written, a
response indicating the successful write 1is sent to the
transmitter/receiver 30 (step S74). The transmitter/receiver 30 receives
the response results, allowing the appropriate process to be run in
accordance therewith (step S62). For example, when a response
including an error code is received, the same memory write command
can be re-issued to run the data writing process again. In another
i embodiment, the transmitter/receiver 30 may send a memory write
command containing an ID in the writing operation as in the reading
operation. In this case, the memory element 311 of the ink unit may
judge if the ID matches that of the ink unit and carry out the processing
of step S71 and thereafter only when the IDs are the same. The
memory element 311 may not respond to the transmitter/receiver 30 if
the IDs are different.
I. Variants in flow of communication between printer main unit and

memory element
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conmmuni cation between the nenory el enents and the printer main unit
illustrated in Figure 8. \Wen the power is on and none of the ink units
have been replaced, an active node conmand is issued to run no, ccess
(second procedure) in the sanme nmanner as in Figure 8,  Recgmber; not be
descri bed here again. In the flowin Figure 16, when the power is on or an
ink unit has been replaced, the ink unit targeted for ID information check
is first determRigdr¢ si@pisS304ow Fecharxaefdmgtheut exdnigdie 6f ithk floist $f1 NC1
t hrough INC6, the first ink unit INCL is the target ink unit. The i
transmit t erOmBRENGAE080 beswger Hif Jpemasynslemenitmand tthet pEIntsF gaain nk

unit (step . S305)...Th cliye no nd i ncludes the | i nfo t . of
the 15t metanilopfidEedil i e ALt PEret 3R f med oot of TR 188 ¢ 5o
(Figure 6) 1alitd Neai! IRA! rflbBeliNlln JMIGE KiBRkCcbRankCRP aRed BTHLHC
target ink unit INCl regarding the active nade conmmand, the 1D check of the
target i nk meitoriyN{iiceiss (Geophétgrocétere} irankeiddrpe /maaeer\vay iIB3EFighen gyoves

fromstep S306 to step 8309 to determ ne whether or not the process is
conpl et e f enhmillitheiscaet be dpssribeds here agaiget er mi ned that the process is

t lete i t 5309,. t to.st 8304, d.t t
"k ol T N2 | TBOSCHoN BB Ty BRER THE BRPES i A9 ngRyC Nk PR

unitING? | : i eRe
ol ccted ontelt PEPRICEE RS TEDArRSRL GRID Ao il iRl {12

transni tt erdeteBeghedr (s8h i S304)5 aRoAGHaplydeut csimiBa s Ugikndiriie INRDL st er ed
IDinformation relating to the target ink wunit. When there is no response

from the tdhgeughnkNGH, t the Hgst Onk ninitnENConis dhat targeatoinkeunitk ufhe nust
be checked, so the | inforpation is read. (firs{ procedure) and the menory

is accesse&ra%%ﬁﬁﬂ}) TSCSEEdure) ISSHES| 3 AGLE BIPGS, ceigaadg to thesfarget 5307
and 5308. .ih%4 Lﬁnpe(%l%r%’ €§388P6 THE NGIVIERENe AE5EIRaRE OfESRidedatRe OfH t NE

amount of Nk rémai
information of the 1st ink unit INC1 which have been registered in the

control circuit 50 (Figure 6) of the printer main unit. When there is a
response from the target ink unit INC1 regarding the active mode
command, the ID check of the target ink unit INC1 is complete, The
transmitter/receiver 30 then moves from step S306 to step S309 to
determine whether or not the process is complete for all the cartridges.
If it is determined that the process is not complete in step S309, the
process returns to step S304, and the next ink unit INC2 is selected as
( the target ink unit.

In this way, in the routine involving steps S304 through S306
and S309, the target ink unit is selected one at a time beginning from
the 1st ink unit, and the transmitter/receiver 30 issues an active mode
command using the registered ID information relating to the target ink
unit. When there is no response from the target ink unit, the ID
information relating to the ink unit must be checked, so the ID
information is read (first procedure) and the memory is accessed

(second procedure), as illustrated in Figure 8, in steps S307 and S308.
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b e 5 e A e g

(amount of consunmabl e conmponent remaining) in the ink unit, for exanple,
can be read, and data for increasing by one the nunber of ink wunits which
have been replaced can be witten. In this exanple, it is assunmed that data
i ndi cating the amount of ink remaining and the nunber $Decamheri200Q hat
have been replaced can be stored in the nenory cell 3117. As such, the
process from steps S304 through S308 is repeated until the ID information
rel ating tdnathe themork amidss paveesshabatacbackesd amoeant SF0OMk rAmaicagt age
of the process procedure in Figure 16 is that the tinme needed for the
process as (Amgablte of apoBsUBIRNIE cfRMISEICAs seTRaNIng]t in cB1g i igikoripitodess i s

run only for ink units, in ich,the I i nformati,on has,not been checked,
Wt no neddertPiuRaniet At S8gi 0 Bir EsCatBer By onf 1 hHREOFRR tk (s
INC. The a@iﬂitwmcﬂ ARVRIIAGES §eg1%{ce§ee'éﬁ Gd Rxﬁ%dténcam heis 'e@eahﬁ%reeqt by
running the anti-collision process for all the Ink units according to the

oper at i ons dsguh@lirthad, davenndiening nthelainhuat eofr ik acedairAggWahll e
apparent fromthe description above, the anti-collision process (1D check
in anti-colnumben @bdaknvenithébht ave reesn raplaassscany &g ateced ik thét s

after any of the in LLs jn th i nter havye been r d. i ng on
e devi be TEMERY (P! fayABSUSPo A cEeos SEBroirns SHeF SECrRaR e { be
repl aced i i : . Lk - uni -hav. e hi s
ype of deut ASPeptEl hESUE R 1D WD faulgue BRCS 3RkAEERs b P
repl aced i Meecunthedled el S3@)LD in anti- collision node, w thout any need
for checking the ID of the other ink wunits. Wen the device is powered on
for the first tidm adventbgs of thehpppeess preadurstimpFogenul & shtukd the

i medi ately, starte check the -35 8 DPecenber 2006 |ID, .as in the process
procedur e ttime ra‘zﬁ%%?wrﬁbes@r@&ﬁas @58 Whle can be shortened because the

anti-collision process is run only for ink units in which the ID
information has not been checked, with no need to run the anti-
collision process for all of the ink units INC. The anti-collision process
procedure itself can be simplified by running the anti-collision process
for all the ink units according to the operations in Figure 9, even when
ink units are replaced.

As will be apparent from the description above, the anti-collision
process (ID check in anti-collision mode M3) should be run on at least
replaced ink units after any of the ink units in the printer have been

( replaced.

Depending on the device, a structure may be provided to
determine the position of the replaced ink unit after any of the ink units
have been replaced. In this type of device, the transmitter/receiver 30
may be brought near just the replaced ink unit to check the ID in anti-
collision mode, without any need for checking the ID of the other ink
units.

When the device is powered on for the first time after being

shipped, the first procedure should be immediately started to check the
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thereafter that the power is turned on after the device has been shipped,
an active node comand should be issued by the transmtter/ receiver 30 to
each ink unit, as in the process procedure in Figure 16, to check the IDin
anti-collision node M3 only in cartridges wth no effdcDepemherde. .

O her variants A printer device and the |like relating to the present
invention were illustrated above based on sone enbodi nents, but the above
enbodi nent dDofas Ha the epitccesswpracddirende dFigaréadi | iThat eeaondutigies sdraddi ng
of the invention, and do not Iimt the invention. Various  nodifications and
i mpr ovenenthergalteroddian| shei PAWETt ife EHEE on tafter pghesdevicmvaas i been such
equi val ent products naturally bei,ng included i e present inyention. J 1.
Vari ant 1 'Fﬁ‘épPﬁ@’en?Pona‘éﬁ ebé“%?ke‘i?r{’ﬂ""‘tr}fg fSE‘PMtlaf ecé?ﬁ}ﬂﬁ‘ir Vst
conpri si ng i b i [ot= ut er
R el R T kA R
conput er niigubedy, tonghikckleled® swethtdgolitnisn @WodekBidoaly inratdddeas
needed, floppy disk drive device, and CD-ROM drive device. Such a conputer
system wi | IWIE%THDQEWQVC §Y3P@MFG-han conventional systens as such, overall.

J2. Variant_ 2 ‘{Pe gri.nt r in the above enbodi nents may have the functions,
or some of *hERERBFBRES of a conputer mmin unit, display device, input

device, floppy diss Ir?rﬁ{ﬂe\fedgﬁ\fiecﬁqd?ﬂ'%oﬁge%ﬁﬂgv% Qh\éeégefég{t thﬁa the

printer may have an | nmage processo I processi-ng i nag splay for

various typesreofilldstapt@y, albtmt ddRePIM "G ddbodigehts Orutr éheVabove
conponent for inserting and renoving recording -36 8 Decenber 2006 nedia

on whi ch arenbedionets i vhgehdat inveakéon bywereanénesndéidyi tal facilitate an
!‘ understanding of the invention, and do not limit the invention. Various
modifications and improvements are possible within the scope of the
present invention, such equivalent products naturally being included in
the present invention.
. J1. Variant 1
The invention can be worked in the form of a computer system
comprising a computer main unit, display device connected to the
computer main unit, printer relating to the above embodiments
connected to the computer main body, inhput device such as mouse or
keyboard provided as needed, floppy disk drive device, and CD-ROM
;; drive device. Such a computer system will be a better system than
conventional systems as such, overall.
J2. Variant 2
The printer in the above embodiments may have the functions,
or some of the functions, of a computer main unit, display device, input
device, floppy disk drive device, and CD-ROM drive dives. For example,
the printer may have an image processor for processing images, a

display for various types of display, and a recording media

insertion/removal component for inserting and removing recording
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caneras or the like. J3. Variant 3 Although an ink jet printer 10 enpl oyi ng
cut paper as the printing object was used as the printer in the above

enbodi ments, printing objects other than cut paper, s er, can
al so be wused. The printer is also not limted to col o%?’r?%éfﬂe@ljpzrl nE ers.

For exanple, nonochromatic printers, |laser printers, and faxes are

appl i cabl e, ovi ded .t.hat the printer.is capabl f inting such,ptinting
obj ect s. JANEQRY ol which arg retorded imaee AR Fakem by pmisanis, B0 A
conprised &nMCoNtREiikkC chip, a resonance capacitor formed by etching a
metal film and a flat antenna coil, but is not limted to such a
structure, J¥prvdriged 3 hat the structure is capable of recording data. For
exanmpl e, a resonance capacitor may be connected to the outside of the

nenory el enent, AJthough i ant ik | jett peindBoVEC eaBPYIR SUtt e@erregeshe
i ncl uding hold

.node, . , i-cQllis] de M3 d i de M4
used as m&’égltlggr%%%h‘gggtpgﬁg i%%s Oentﬂ%%ﬁnm y&% C“FY% ocﬁﬁéelﬁt\éer’nr)?y

el ement 311; r h an. be

Gl vitod | pELiie BORCREYIE! REAnTOMEDapEE! SRKATRS TollBafefiP0in Mis6 be
reception afsed. hiTie fpdatandy sgnast fliraitetiheo toddrs ihkt pit/ priegeryer FgP  can
result in a shift to a first hold sub-node, and the reception of a specific
shi ft comw@ramplet hendneehrdrohtics uprintats, c dasarespiinters, a and f faxe areecond
hol d sub-node... At .that tine,.wh the nmenory el enent .receives an. active
mode conmadPrIitAbLe ] BraRdC thet Te IR alis REAPALIE Of SHAMMHEANAD PRICHS! of y
to the acti\{)e&gde M4, and when it receives -37 8 Decenmber 2006 an
anti{l-col lision start conmand while in the second hold sub-node, it

J4. Variant 4

The memory element used in the above embodiments comprised
a non-contact IC chip, a resonance capacitor formed by etching a metal
film, and a flat antenna coil, but is not limited to such a structure,
provided that the structure is capable of recording data. For example, a
resonance capacitor may be connected to the outside of the memory
element,
J5. Variant 5

In the above embodiments, three modes including hold mode
M2, anti-collision mode M3, and active mode M4 were used as modes
during the operation of the memory element, but the memory element
311 may also have other modes. For example, hold mode M2 can be
divided into a plurality of hold sub-modes. More specifically, the
reception of a high frequency signal from the transmitter/receiver 30
can result in a shift to a first hold sub-mode, and the reception of a
specific shift command in the first hold sub-mode can result in a shift
to a second hold sub-mode. At that time, when the memory element
receives an active mode command while in the first hold sub-mode, it

should move immediately to the active mode M4, and when it receives
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shoul d nove imediately to anti-collision node M3. In this structure, an
anti-collision process malfunction will result in areturn to the second
hol d sub-node, while the receipt of a hold command will result in a shift
fromthe active nmode MA to the first hold sub-node. TheS Desemdiers2@06 a hol d
node structure can limt the shifts between operating nodes, and can thus
prevent accidental shifts to inappropriate operating nodes. That is, the

advant age igh timei-abllisiéy dtarerstir@andr #hileelrd ahé esetbntdt hohtsvgemahgriat i ng
modes. However, the nmenory el ement does not need to have a hold node. For
exanpl e, t lshowddonpvel iommediately he addioghlésionomsider M3.j dnethiat sliryctureact i ve
node when power ner at ed uggn recei pt of f.requen n from

.S gf q hi gﬁu Ccy si
the transmd®l ATUEOLHIVEN PFREC ungtiogn Wit £558its dnpa  gelitgh Cshift
froma specif] e Aanti - S '
active rmdgge\f/c\nbtﬁﬁ%?ﬁg gpﬁgﬁlt&ﬁir%t%lﬁﬂg?r}te ﬁgglc%i i (gflq% n@%gd%m%éaftﬂ qgﬁp? ﬁseﬁl?rermr y
el ement (mafod whift rfecid YhefactivBenptesMat to thvefitrso hold@sudenesdd | Heuabl e to
shift froma specific state that is not in anti-collision node to active
mode wi t howtf glathgr tholdugtodeantiucture icsinohimddehe sbukéy drstwiaen oppratiegabl e
that the rrermré elenent shifts to active de ulpor}grecei pt. of an active
mode conmmar@OfRd @fg Cathethiik BREYENHD, 2¢IAEREA NGNS HO BRRRFOBFENt may

f bl | £ f I : ' : L Vi
Command of GeretneBRAC dHRS, e TR S HTRRRSTLY it 8 . 1,

carry out reHaBldShifts Petwess RReaAhbANodes. Variant 6 The enbodi ments above
illustrated a printer in which ink units can be installed, but the present

i nvention is gendawbyermpthé cablmoryoclkement iddes ofotdeeed ety ihmwshiac lold

cartiri dges wi th consumabl e conponents can . be installed. The device_ does not
need to be MBAES; n Koy @ﬁa@@lﬁu@q fyemory - elgngende caipdie slesEnachrtor shyes with

a consurmab li&rﬁgapa&@ﬁfmto Ca%@i\}%erﬁon et ahle%dpoxtz)vue i%hé)eurlleq“ated upon receipt of a

high frequency signal from the transmitter/receiver. The memory

element can also be designed to shift from a specific mode other than
anti-collision mode or active mode to active mode without going through
anti-collision mode. That is, the memory element (memory circuit) of
the present invention may generally be able to shift from a specific state
that is not in anti-collision mode to active mode without going through
anti-collision mode. However, it is preferable that the memory element
shifts to active mode upon receipt of an active mode command including
{ the ink unit ID. Furthermore, the memory element may preferably shift
from hold mode to active mode when receiving a read command or write
command containing the ink unit ID in hold mode, so as to carry out
reading or writing operation.
J6. Variant 6
The embodiments above illustrated a printer in which ink units
can be installed, but the present invention is generally applicable to a
variety of devices in which cartridges with consumable components can

be installed. The device does not need to be one in which a plurality of
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all ow one or nore cartridges with a consumabl e conponent to be installed.
In the above enbodi nents, cartridges with a consumable conponent were noved

along with the carriage (cartridge holder), but the tr%f%g%&%l%r{j%q] ei ver
e €

may alternatively be noved. The positional relationshi

transmtter/ receiver and cartridge may also be fixed, with neither the
main unit transmtter/ receiver or cartridge bein moved. J7. Variant 7 In
the above edstdfigentveithtsconsansabla epmpansitveanoe andtallad, bt shawld

within a spegific distance of no.nore t.kban about 30 of each othey while
cormuni cat G bORE e B0rSr califidies SHtEne SOpPRTRRIC. CHERGTENT LR t er )
receiver nmgycgang| al hya% b%o%@ﬂéﬁﬁodi‘ﬂfe‘ngg, Bzg?fp?&g% fg}zfé%lna d8abultanikhe

transmtter/ recelver cartridge shoul cap non- cont act

conmmuni cat icainpbhért adirec anivedoakach withethe chrridfe (paaskipe hpatdrd)] daiti on,
the expression concerning "non-contact' between the transmtter/ receiver
and cartri dje trsarsmitben/ repeiver oy altecnagvelyr peomavesl. t r he npesigional
receiver and.the electrical circuitry.of the  cartridge are not connected by
el octrical FH3HORSAIFRRCGYR) tat R ebittey/ repeiven At CaEr 8T ManefLpRer
J8. Variante 84 1.1 : | ] . 1t Ler Lyer

2l oved TvBrcRFEREY Sne THIRE TR Prad ot BB P e balle
transm tterhotyegei ver shoul d generally have the capacity of sinultaneously
moving two or nore cartridges to hold node. However, the transmtter/

recei ver shbll ¥amnthdve the capacity of sinultaneously noving all of the

maxi mum nunber of cartr|dges ich can be mounted, info hold node. That is
because it woul d1Bet ?k’PEEIqr}A‘IEBdH?@W%g & hranmitiers rereiyebroQ &eul #akt r i dge

D ot P SBEPScRReFHE ARSRte 1oaf R TRAD, FBRG: b 98EReh 1
each other while communicating, but the outer surface of the cartridge
and the transmitter/receiver may generally be in contact during
communication. That is, the transmitter/receiver and cartridge should

.~ be capable of non-contact communication while adjacent to each other.
In the present Specification, the expression concerning “non-contact”
between the transmitter/receiver and cartridge means that the electric
circuitry of the transmitter/receiver and the electrical circuitry of the
cartridge are not connected by electrical wiring. The outer surfaces may
be in contact with each other.

( J8. Variant 8:

In the above embodiments, the transmitter/receiver 30 allowed
two ink units to simultaneously shift into hold mode, but the
transmitter/receiver should generally have the capacity of
simultaneously moving two or more cartridges to hold mode. However,
the transmitter/receiver should not have the capacity of simultaneously
moving all of the maximum number of cartridges which can be mounted
into hold mode. That is because it would be difficult to distinguish the

position of each cartridge in the anti-collision process (ID check
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nove all the cartridges into hold node. In that sense, it is particularly

desirable for the transmtter/ receiver to have the capacity of

si mul t aneously noving one or two cartridges into hold . @‘ t he
et ity

present invention has been described and illustrated S
clearly understood that the sane is by way of illustration and exanple only
and is not to be taken by way of I|imtation, the scope of the present

i nventi on tpepness)iifithedtriapsnhidterd recciverf hialetlap gapdeityctaasimulPaycagrsdphs of
advantage 1. A devj.ce in ich a cartridge containing a consumahl e
conponent dBAVHET the SR ,getsh’é’tﬂe]@‘?léjenlfﬁ%pr?%'t t sehisgy it 8 HERIAY i n

whi ch_one_SesiBife CA6H! L eSO el CONH TS, CORRONEIa AN B9

s
nounted; and a transmtter/ receliver of non-contact

whi | e proxisimi gtdriediigly GRbYglge orerdadtiiddes iRy iddd anBBEDIY Circuit
including an antenna capable of non-contact communication while proxi mate

to the transmttAdthoegle the, prasembryinventishorhag deenD déschbedardnd dge

and data r_?l ating,to the _consumabl e conponent, and a contraoller for
control | i ndthestradted dardeiailait is ciranly rsteqd that shgevamadsiky way of

controllin S 10 e Ly, [ ircuit._havin n

anti-colli %1@%5’%31 & i%ﬁghfe}cq%ﬂﬁ)r% Oi‘?ﬁn%ﬁ%gﬁ er Otr etc?ei er akggl (??YecWathfl D of
the cartri dggitafibdl, ¥Reafldpécof ff@?ré&rd‘ﬂ inkeRGioTEBBING REHESP tGagPL 1 ON
of a menory access’  comand fromthe transmtter/receiver, the nenory
circuit beiofigheagHredat cliirfsi ng froma specific state which is not in
anti-collision node tg active node w thout passing through the

anti - col | i $lasagreies of advantegenmber 2006 2. A device according to Paragraph

1, wherein the % device in which a cartridge containing a consumable
component can be installed, the device comprising:
a cartridge holder in which one or more cartridges containing a
consumable component can be mounted; and
o a transmitter/receiver capable of non-contact communication
while proximate to the cartridge,
the cartridge having a memory circuit including an antenna
capable of non-contact communication while proximate to the
transmitter/receiver, a memory for storing an ID of the cartridge and
data relating to the consumable component, and a controller for
{ controlling communication with the transmitter/receiver and for
controlling access to the memory,
the memory circuit having an anti-collision mode in which the
transmitter/receiver can check the ID of the cartridge, and an active
mode permitting memory access upon reception of a memory access
command from the transmitter/receiver,
the memory circuit being capable of shifting from a specific state
which is not in anti-collision mode to active mode without passing

through the anti-collision mode.
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P

circuit shifts to the active node w thout passing through the anti -

col i sion node upon recei pt of an active node command i ncluding the 1D of
the cartridge while not in the anti-collision node. 3. A device according to
Paragraph 1 or 2, wherein the menory circuit shifts tdS Decenthér200®mde
after the I D has been checked in the anti-collision node. 4. A device
according to Paragraph 3, wherein the nenory <circuit further conprises a
hol d node in whi oh tRAedewioy ycebrditigh toCBafH%fam’p@,VWh%rﬂﬁﬂuﬂ'M FBELRDIY
commands, and the nmenory circuit shifts to the active node upon receipt of
the activeirmit gofisang ke ragtive haode| withsay. pessmgidliroughc ¢bedang-t o
Par agraph 4, .wherein the nenory. circuit further, conprises an.el.ectrjcal
pover genercliFiGRCBIRsinBROT B7CcigE ab AR 6k VeI BOGS CHNTBERe: TSINAINE £BF t he

menory cir _qth éfr?ﬂe LESR t gleho‘{)tg{h{ g%?p%%&%qnéagnal s received from

the transm recei vers node 1 nc Ing aftirst hold sub-node in
which el ectrical3 pangevieet dtdortsngesatgdaph 1 be NEWBkYeidl t16¢!irheindry
response to the high frequency radio signals received fromthe

transmit t erdiradeishéits tndhe sdoenthddd dftenbthrde heswvbderh dhieekagnior yhe
circuit shifts upon receiving a predeterm ned shift conmand fromthe
transni t t erdNt-6QUISI@N MRdAEhe first hol d sub-node, the memory circuit shifts

directly to the tiye . L p t] 0 en in
the first hold sb- nédgggﬁgng‘%?ﬁ‘édlﬁlgﬁglr’yfa%%og_r%rtﬁ‘?’?‘ gu pHerG S5 %@‘%{ﬁg _
anti-col l'i %i%iﬁ%tﬁ@%orﬁ%ﬁ%b@taoﬁol@” rﬁ@&é'i?ﬁ'v%hi%homhétﬁiémé?“@f@ai‘ﬁhe” In
the second hold sub- nobde. 6. A device according to Paragraph or 5,

wher ei n t heatmdtaeceivéla SnBeoeyizecegd@bmmandsesmout a full cartridge

antii-collision process in whjch the one or ) )
the memory circuit shifts to the active mode upon receipt of the

- et A TP 1tk 1

active mode command when in the hold mode.

5. A device according to Paragraph 4, wherein the memory
circuit further comprises an electrical power generating component for
generating electrical power output for the memory circuit in response to
high frequency radio signals received from the transmitter/receiver,

the hold mode including a first hold sub-mode in which
electrical power output is generated in the memory circuit in response
to the high frequency radio signals received from the
transmitter/receiver, and a second hold sub-mode to which the memory

( circuit shifts upon receiving a predetermined shift command from the
transmitter/receiver in the first hold sub-mode,

the memory circuit shifts directly to the active mode upon
receipt of the active mode command when in the first hold sub-mode,
and

the memory circuit shifts directly to the anti-collision mode upon
receipt of an anti-collision start command when in the second hold sub-
mode.

6. A device according to Paragraph 4 or 5, wherein the device
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nore cartridges which have been installed are sequentially allowed one at a
time to approach the transmtter/ receiver when the device is first powered
on after being shipped, and in which the ID of each carirjdge js cked in
the anti-collision node while a target cartridge tar getédﬁ?‘iﬁmi’?bzéagck is
positioned such that the transmtter/ receiver is possible to distinguish
the position of the target cartridge. 7. A device according to Paragraph 6,
wher ei n t hecdraids entta iftdle carmidgec eniti-solbisign qeressss sinc arhichdtlweitorgach ti ne

t he devi ' . ..8 deyi di to P h. 6, inth

acti ve. moadTRBRRRHINESR FHER REE Doy RS I et TR e D) oUPes! gaen
trid : i J i t: ft

fter bei i nipecy SERESecR PR el reatiel SARH heFel W REE 11

for cartrigsgesrathbamfterbeitg! siipirdaakf ieehivh fresSEYBseath ddieridgkiive node
command. 9. A device according to any of Paragraphs 4 through 6, wherein

after any ofhadkedcin tthedaeid-dalision swbdawitiile detarget ravwideenarggkedcied, the
ID of at least, the replaced cartridge is checked in the . antj-colljsion
mode. 10, ANIEHEEE i SHHrRG %uqﬂartgeﬁ éEtﬁ FanpEIEieE/ reGSHYET 1 Hasélbsi%lrtpve
nmechani sm ¢ | e. i .Qne t i hol der and t he

transm tter(ﬁgﬁgggﬁl%rﬂ?ﬁkﬁPﬁg qfﬁgec%?ggfééég&%d_ transmtter/ receiver
proxi mate to eachy otiglevicRNacddidihgltb Pardgraph! 6,5W%r@irrpﬂ€él$ullscé&%ﬁﬂ'g%d out,

in which the one or nore cartridges which have been installed are

sequent i al |antaldodlsidnopeocess ia darnedt aubeprloahe tthe davaexs s poeetred ecei ver
after any of the cartridges installed_in the device have been replaced, and
the 1D of each crthideyece aceprtredtaRrragranh O anberaineye petise vapdes

possibl e 1o, stinglsh e asetil oo o Ahtaraet Gariyl sk Lansaled o
when the device is powered on for the second time or thereafter after
being shipped, and the ID is checked in the anti-collision mode only for
cartridges which have not made an effective response to the active mode
command.

9. A device according to any of Paragraphs 4 through 6, wherein
after any of the cartridges installed in the device have been replaced,
the ID of at least the replaced cartridge is checked in the anti-collision
mode.

10. A device according to Paragraph 9, further comprising a

{ drive mechanism capable of moving one of the cartridge holder and the
transmitter/receiver to bring the cartridges and transmitter/receiver
proximate to each other, and

the full anti-collision process is carried out, in which the one or
more cartridges which have been installed are sequentially allowed one
at a time to approach the transmitter/receiver after any of the
cartridges installed in the device have been replaced, and the ID of each
cartridge is checked while the transmitter/receiver is possible to

distinguish the position of the target cartridges targeted for ID check in
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11. A device according to Paragraph 9, further conprising a drive nechanism
capabl e of noving one of the cartridge holder and the transmtter/ receiver
to bring the cartridges and transmtter/ receiver pro@géc%ngﬁ £ ot her,
and the transmitter/ receiver approaches only the replac cariridges after
any of the cartridges installed in the device have been replaced, so as to
check the IDin the anti-collision node wi thout checking the ID of the

ot her cart thegadti-codlisiandagidee according to Paragraph 11, wherein the active

node command is transpitted near each cartridge .installed in the, .device
After any of the ldar thi S5EES] AOGHE 0BV, EoRAGEITE Sy TpTSECCOMBRISINENE 1D | s
checked in s [ S y f el dge i made
an effecti g“&e@%&%ﬁgﬂibgaggggﬁ%é r |%%?tdt}éany %ngal?@gsgpﬁs Eﬁ{ehrough
12, wher eitfahiéi@ittea Bveldedr to riedapY ehe | Cartfifigbkeahd $idRdrhaneoustyiveni ft
two or nore cartridges into the hold node, but is not capable to

si nul t aneouwbyirshid to gakchgithetieandxi mum nunber of cartridges which can be

installed in the device into the hold node.  14. Axyca}{tri e gontai.ning a
consumabl e conpofBRITANSERHCEr ATergivel aRREAFhas enbyt the e 'Cﬁé G tHABERNa

capabl e of A& tg?fihe &a%g%&?%%f’dg%e"c‘f‘h{ ghgwgégbﬁyg%e%% F raééi’

r
. 5
transmtter/recei a neno orin e car e ’an% dat a

relating tqsthechEORIHEEID) n GRERANEHOISBA ﬁm@@n&rwd&rcﬁé&kiﬁg%@% grg
comunication wth the transmtter/ receiver and for controll'ing access to

t he nmenory thehgheemaryridgesui t havi ng an anti-collision node in which the
transmtter/ receiver can check the ID of _the cartridge, and an active node
permitting memoryl2accBsdeuisen aceetdingo ko dParagrenbr \ lacwhiszein fhegagkivenber

2006 commnquér cg?ntnqgnﬁr ?snst%}lgrer{i{tregc%ie\é?r each cartridge installed in the
device after any of the cartridges in the device have been replaced, and
the ID is checked in the anti-collision mode only for cartridges which
have not made an effective response.

13. A device according to any of Paragraphs 4 through 12,
wherein the transmitter/receiver is capable to simultaneously shift two
or more cartridges into the hold mode, but is not capable to
simultaneously shift all of the maximum number of cartridges which
can be installed in the device into the hold mode.

14. A cartridge containing a consumable component,

[ comprising:

a memory circuit including an antenna capable of non-contact
communication while proximate to an exterior transmitter/receiver, a
memory for storing an ID of the cartridge and data relating to the
consumable component, and a controller for controlling communication
with the transmitter/receiver and for controlling access to the memory,

the memory circuit having an anti-collision mode in which the
transmitter/receiver can check the ID of the cartridge, and an active

mode permitting memory access upon reception of a memory access
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the nmenory circuit being capable of shifting froma specific state which is
not in anti-collision node to active node w thout passing through the

anti-collision node. 15. A cartridge according to Par ag$1 Q: MQ n the
menory circuit shifts to the active node w thout passi Spet ﬁ%@h‘a_ anti -
col l'ision node upon receipt of an active node command including the 1D of
the cartridge while not in the anti-collision node. 16. A cartridge

accor di ng tconmmeast fpm thedransmitthefrsicaiveie nmenory circuit shifts to the

active node after,the ID has been checked,,in,.the.anti-collision node. 17. A
cartridge accor ditR§ PETHY GFEP %?gml?lotfﬁ 1 frfmca[ PRGF lcf?frag‘ﬁer

conpri ses d: Is kC ] I LT C Ak ot.,: i : BT
cochss comunih e i ARCRORIR TR B | SliYe BRRCKANEAN MR TorY

recei pt of thheughaheventiaddlisiormmodewhen in the hold node. 18. A cartridge
according to Paragraph 17, wherein the nenory circuit further conprises an
el ectrical power 1%enér eattnglgeompding torParggnephtlihgvbereiry thameoaey

out put for the .menor ircuit in response.to high frequency. radi o si.gnals
Fechi ved f R Rt & HHeraGtBEeTIRRe FHECHS BABEE (HEPUPn GRS Ffis hol d
sub-mode i n.WodicH m‘%lcﬁchgabﬁate&h‘i’fﬁfhf A4 BYtivk SmB3aREESh 8 %, t¥e
circuit in Tréesponseé o the hig requency radio signals recei Ve romthe

transm ttenp gCeie/eartrRifié whelecohdirhthé adebcopideon enadpé.ch t he nenory
circuit shifts upon receiving a predeterm ned shift conmand fromthe

transmtter/ recdibverA ioarthdgéiacorivigl te Pamagtapht hé omeidy, ywhiercin thehifts
directly to the act.ive, mﬁjgﬁupo recei pt of the active node co nd en in
the first HBFEROSHILIFDHE Shilfdto. e acB¥ednpEr altRrsthe fl hesdisererheeked shifts

divectly t9ntde Alhlcifkibhsifierde upon

17. A cartridge according to Paragraph 16, wherein the memory
circuit further comprises a hold mode in which the memory circuit
cannot receive a memory access commands, and

the memory circuit shifts to the active mode upon receipt of the
active mode command when in the hold mode.

18. A cartridge according to Paragraph 17, wherein the memory
circuit further comprises an electrical power generating component for
generating electrical power output for the memory circuit in response to
high frequency radio signals received from the transmitter/receiver,

( the hold mode including a first hold sub-mode in which
electrical power output is generated in the memory circuit in response
to the high frequency radio signals received from the
transmitter/receiver, and a second hold sub-mode to which the memory
circuit shifts upon receiving a predetermined shift command from the
transmitter/receiver in the first hold sub-mode,

the memory circuit shifts directly to the active mode upon

receipt of the active mode command when in the first hold sub-mode,

and
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recei pt of an anti-collision start command when in the second hold sub-
node. 19. A cartridge according to any of Paragraphs 14 through 18, wherein
an anti-collision start command for shifting the nmenory circuit includes
only a portion of the ID which can be comonly assi gnedd Decsmber 2806y of
cartridges, and the nmenory circuit can undergo an anti-collision process at
the sanme tinme as other nenory circuits of other cartridges when the

portion of the | Rnenglensas dinctiitesHanisl dipeéty $6 e Hriti lcotiPIBRNG GRS hpsn sane
with the corresponding poftion of IDin the menory circuit. 20. A cartridge

accordi ng trecPgtagfrapknibcollleoristattheomenang wien duithel sccoaphbbiéd sfib-
undergoi ng the anti-collision process at the sane tinme as other nenory
circuits ofMeflRer cartri dges only when the antennas of each cartridge and

t he antenna of t transnjtter/ receive are wit hi n_apprqxi pat el nm of
each other. 21. Q%Caﬁ%ﬁ éd%%@&Faf(ﬁlélgt P BYYag Bﬁa&%ﬁgﬁﬁeﬁﬁr‘%ﬁ%’ ry
access comr@igelré-ﬁciry@%ﬁ'-@ 11636 RIPREEIMhA AR FRfdAS e Gh Haﬁg'& Ohit the
cartridge an alvvrite c%)mqrand with the entirety of trlié I% o? th Earlttridge.
22. A cart rindpedexc ontyd angottiorPaf abedih widichwhet déencéinenoripaysigaedessa
command includes a read command with only a specific portion of the ID of

the cartri djurahty af gartrelgesmmmed with only a specific portion of the ID of
the cartridge. 2 A cartrid

read command i ncﬁ&&e@egj?@aagg}léc‘ggéglﬂgggt %aggr%‘gé%tpq%%‘%&? E’Hé%%?ﬁmgglgggnrégg,
e e Tl Sy [0S SRk o IR TR A R, 820
2006 24. Apcreion ioflgeatboirtiladetioirPahagantibcdBsioM @it coRnERADIY the
| same with the corresponding portion of ID in the memory circuit.
20. A cartridge according to Paragraph 19, wherein the memory
circuit is capable of undergoing the anti-collision process at the same
time as other memory circuits of other cartridges only when the
antennas of each cartridge and the antenna of the transmitter/receiver
are within approximately 30 mm of each other.
21. A cartridge according to Paragraph 14, wherein the memory
access command includes a read command with the entirety of the ID of
the cartridge and a write command with the entirety of the ID of the
cartridge.
c 22. A cartridge according to Paragraph 14, wherein the memory
access command includes a read command with only a specific portion
of the ID of the cartridge and a write command with only a specific
portion of the ID of the cartridge.
23. A cartridge according to Paragraph 21 or 22, wherein the
read command includes a read start address and quantity of data to be
read, and

the memory circuit reads data from the memory according to the

read command to supply the read data to the transmitter/receiver.

- 45 -



circuit sends the read data and an error code indicating that a read error
has occurred back to the transmtter/ receiver when only a portion of an
amount of read data requested by the read command has been read. ﬁi‘iﬁ A
cartridge according to any of Paragraphs 21 through 24,8])/%?@!‘@??3 wite
command includes a wite address and a predeterm ned anount of data, and
the menory circuit wites the predeterm ned anmount of data according to the

write conmand and4 hed caethdseactbfdin r@npméaérgg@ 5 ,Cg&}ife%mﬁ hak rhbﬁlecqﬁéa has

been witten. 26. A cartridge according to P ap ereint nory
circuit gensrahitssqroderthier eeadidital aagquancyrmadi@lesiigdiagirandhabid treato t he
hol d node upon reception of the high frequency radio signals transmtted by
t he transmnignrer hasceesuwdedpadnba tgpttnanswﬁﬁm@mm@ endilysh ©OrHPIno

nore than approxi mat el 0 f.the antenna of the  nenory circuit, but
does not op rﬁpeaW?éJrP%/RE rtegg]n‘g?r}ﬁ f%ﬁlll‘e?tggeﬁ¥e{}‘e ﬁ?ﬂ%rﬁ?énflgarl%th% FR the
predet erm ngd di stance fromthe antenna of the menory circuit. 27. A
cartridge according to Paragraph 14, wherein all comands which the nenory

circuit is capablzs5ofAreaeiidgstdooediie tétany 68Paraghoshs 1 ehrdligh |4, and
the nmenory runs operations in response to a command only when the at |east
a portion owhereinl Dthe rite ecemadndoninniddes tehe writereadidress hend a

correspondin ortion of the,cartridge. 28. A cartridge containing a
consunabl e E‘%ﬁ%g?ﬂg'ﬁfn &rli‘\%‘xwﬁﬁfaéﬁa’e@% nt capable of storing data, a

Gevi ce having o dbs gy néirelRt SpRigsCehd ARty MBBe [ENSA 2, O
data wite gecrddpecesbethd006yrigper &meiahdr oWl Nofh&aPNt AGtifle@MiRiecat i on
bet ween t he el enen
' transmitter/receiver that the data has been written.
26. A cartridge according to Paragraph 14, wherein the memory
circuit generates power from high frequency radio signals and shifts to
the hold mode upon reception of the high frequency radio signals
transmitted by the transmitter/receiver antenna within a predetermined
distance of no more than approximately 30 mm of the antenna of the
memory circuit, but does not operate when the transmitter/receiver
antenna is not within the predetermined distance from the antenna of
the memory circuit.
27. A cartridge according to Paragraph 14, wherein all
( commands which the memory circuit is capable of receiving include at
least a portion of the ID, and
the memory runs operations in response to a command only
when the at least a portion of the 1D in the received command is the
same with the corresponding ID portion of the cartridge.
28. A cartridge containing a consumable component and having
an element capable of storing data, a plurality of cartridges being

mountable in a cartridge support member of a device having a device

main unit, the element being subject to data read or data write
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and communi cati on nmeans provided in the device main unit, the cartridge
being characterized in that: the device nmain unit is capable of carrying out
a first procedure in which the conmunication nmeans co i p t he

el ement of each cartridge to read ID information stor Wﬁ%ﬁﬁ&e e‘%nt, and
a second procedure in which the comunicati on neans communicates wth the
el ement of each cartridge disposed on the cartridge support nenber while

di sti ngui shparatiach thireught niomsedntactt herdBuni¢aniont betwedmhatheadebmen r ead;
and the second procedure i s run without the first procedure being run if
the IDinf t FOMIRYBIGRHOR Mfans fRayided I iGEGE TRRr MaYE  thss

al r eady bee&r%@ggrl:le\fnéfcg%r%}fge:ﬁ%eehcgﬁl\e/kﬁ&:rmi n unit when the comrunication

means starts co ni ca énent, so that the elenent and the

communi cati on Meame GBETheat it i @pelible OfF Ryl Sut RerifdepRitedife
di stingui shed based on the IDinformation. 29. Aprinter conprising a

plurality dh whiclithescagumppedtitnt meaterenmmurdpatesewith sherclamedtata, an
ink unit support nenber for supporting the plurality of ink units, and
comuni cat igAFineagtridge tq é&@dn@gomfwmt@ ddpEehyinnshe colgment, and a

comruni cation with the, elements.. tthe printer . having: a first procedure in
Cheh " et St BrbPedute oWkl Bahluthicion dnsRos. istuRLaees
unit to reagithDahdf It08f eSLA' &4tk den8; n dure
" whi on' ¢ natbOte RERRCIOB CALA" Skl i ARANby B IR0 GRSt )
unit suppormeehtpsr widlel distinguishfuppach glemzent bhidddeodi i MYuhsdimgtibhe

el enent based on the ID information that has been read, wherein the second
procedure ithatdws\ibetwueadhentd rst procedure -47 8 Decenmber 2006 being run

if the IDinfor ion stored in.the elenment.of a particular ink :
matthe second procedure is run WIt?xout e Hrst procegure being

run if the ID information stored in the element of a particular cartridge
has already been properly read by the device main unit when the
communication means starts communicating with the element, so that
the element and the communication means communicate with each
other while the element is distinguished based on the ID information.

29. A printer comprising a plurality of ink units equipped with
elements capable of storing data, an ink unit support member for
supporting the plurality of ink units, and communication means for
reading or writing data by non-contact communication with the

{ elements, the printer having:

a first procedure in which the communication means
communicates with the element of each ink unit to read ID information
stored in the element, and

a second procedure in which the communication means
communicates with the element of each ink unit supported by the ink
unit support member while distinguishing the element based on the ID
information that has been read,

wherein the second procedure is run without the first procedure
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unit has already been properly read when the conmunication neans starts
comuni cating with the elenent, so that the conmunicati on neans

comuni cates with the elenent. 30. A printer according 29,
wherein the ink units are detachable fromthe ink uni tstﬁﬁg%glﬁ%¥@r’go6er. 31.

A printer according to Paragraph 30, wherein after the ID information
stored in the elenents in each ink unit has been read upon execution of the
first procéding runhé theckndnforocetdon etosed im the télenienttdfen fparsicupsotredur e
being run as | gng as power-off and power-on_of the printer are not carried
out and noM@ibthasaligadyukres peepabefeadpwhead the A9amwgicaReON: SRS cat i on

means to cQ nicate with the el ts., 32, ripnter according to any of
Par agr aphs S%H'F hFORUR Ccating e%t?hm?‘ﬁﬁeelleﬂl?lﬁ ’og?ra{h%n tﬁg %‘i’r@ﬁgﬂfmﬁ}éﬁf iC
dat a storegyiilhd RemBlsliEMesbEittl €1d fengdfrent is attached to the ink unit.
33. A printer according to any of Paragraphs 29 through 32, wherein the ink
unit support nmeni3ér Asprivitablaecordithgt tie Parggiph @oowhdereihntiradhk iurkitsini t

receives power fromthe printer nmain unit only when brought proximte to
t he communiegadesachablgnopy the énkpusitsmppstt mhemibek. uni t support nenber. 34.

i e, UL v, ) LS SRRl Sl OB yndiRl kel Wb |

pri nt er mai i rioh ol P he LAY Bh Rk OB e AN 108 dyi t e

operation through non-contact comruni cati on ween enen

comuni cat iegBctiEaASoPtYifited pibdedRire] ithe esecofl ProBédurdisrim witloiink unit
I's characterized in that: the printer main unit is capable of carrying out a

first procébarfostiproshdube thedng omruaisclanigoas peaver-ofi mndipraves oni ohthde
el enent of each ink unit to, read | inforgatip staored in the el emaate, and
a -48 8 DPSENGERTSOMY CRERhay ore ohthghins WHEs n: gePeseHeans

communi cat %fl;lowing the communication means to communicate with the elements.

32. A printer according to any of Paragraphs 29 through 31,
wherein the ID information is element-specific data stored in the
element before the element is attached to the ink unit.

33. A printer according to any of Paragraphs 29 through 32,
wherein the ink unit support member is movable, and

the element provided in each ink unit receives power from the
printer main unit only when brought proximate to the communication
means by the movement of the ink unit support member.

(“ 34. An ink unit having an element capable of storing data, a
plurality of ink units being mountable in an ink unit support member of
printer having a printer main unit, the element being subject to data
read or data write operation through non-contact communication
between the element and communication means provided in the printer
main unit, wherein the ink unit is characterized in that:

the printer main unit is capable of carrying out a first procedure
in which the communication means communicates with the element of

each ink unit to read ID information stored in the element, and a
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with the el ement of each ink unit disposed on the ink unit support nenber
whi | e di stinguishing each el enent based on the ID information that has been

read; and the second procedure is run without the fi rstsp'e%gﬁﬂtglezm ng run
if the IDinformation stored in the elenent of a particular I nk uni has

al ready been properly read by the printer main unit when the communication
means starts conmunicating with the elenent, so that the elenent and the
conmuni cat i secondapsocadnrain awvhioth ttheeaommuonieatias meansl esentiunicates

di stingui shed based on the D information. 35. An ink unit according to

Par agr aph 3#ithuths alememd phieaghi ink juniedinpiossHeonr tig tink WKt BMRPGppor t
menber. 36. An.ink unit_ accordi to Paragraph .34 or 35 rei.n the ID
"o or mat | oyERe whils, o SR A, PatR IFEERT bated of dnenftl Bl mmatone

el ements arg atHACHELN tRalihgngnk units. 37. An ink unit according to any of
Par agr aphs 32 tl‘fw ougﬂﬁSGz,il ’\Mrwler ein the ink unit support nenber is novabl e,
and the el enent ahet becomk prictduee asvasn peittouttrdm firet prootéurddiginguni t

only when brought proxjimate to the conmuni cati on nmeans by the novenent of
t he i nk unimusiipfes {Dnsbamateg sterednin the telement difrg pastieadag inlk s,

e ol 00 P B! L0, combrl ses Rpulccutlpg, detz, of Lhc il unit.
4, R R e SR P B, g
manuf act urithe €RirAchbdndetiiaicen@fursibativhy i eofifunhicAteivkA Edeh i1 nk
unit was manufactured. 41. An ink unit according to any of Paragraphs 38
t hrough 40,othea@sgtieclement BOdGtinghasbed hasednem thadDuirifogmedicn.i ncl udes
data for speci fyi3n§ a%eindl?%n?? according to Paragraph 34, wherein the ink unit

is detachable from the ink unit support member.

36. An ink unit according to Paragraph 34 or 35, wherein the 1D
information are element-specific data stored in the elements before the
elements are attached to the ink units.

37. An ink unit according to any of Paragraphs 34 through 36,
wherein the ink unit support member is movable, and

the element of the ink unit receives power from the printer main
unit only when brought proximate to the communication means by the
movement of the ink unit support member.

( 38. An ink unit according to Paragraph 34, wherein the ID
information comprises manufacturing data of the ink units.

39. An ink unit according to Paragraph 38, wherein the
manufacturing data include data for specifying the year in which the
ink unit was manufactured.

40. An ink unit according to Paragraph 38 or 39, wherein the
manufacturing data include data for specifying the month in which the

ink unit was manufactured.

41. An ink unit according to any of Paragraphs 38 through 40,
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which the ink unit was manufactured. 42. An ink unit according to any of
Par agraphs 38 through 41, wherein the manufacturing data includes data for

speci fying a location where the ink unit was manufact . A%fb K unit
according to any of Paragraphs 38 through 42, wherei nlgﬁ,(e‘j:cgﬁ'é’r%n 0c“rgrrpri ses

a witable area where the printer main unit can wite data and a
nonwitable area where the printer main unit cannot wite data, and the

manuf act ur ivageskih ahar megiwibeduringtdeta Mtudes dte far epectgingd\bheé —Rlayuoht
according to any of Paragraphs 38 through 43, wherein a plurality of the

i nk units avbiohthe bvk aurvh waemanufastprest.t  menber provided in the printer
main unit, the IDinformation. stored.in, the e nts aof the plurality of
the ink units is Teadd ANk WoR-L5XdERe t%ﬂ?eﬁ?égﬁﬁ’éa@b%ﬁ%nfﬁ%ﬂqéﬁ4 yans

rovi ded i QI i i | at.i A ence
bt 1 he nk WHERIRTHE fladtdteails! da BlShibidts dikeD B SE0ifnEY2 theaiGH®

stored in tdke® giehtls urit adathrivfacherddk units is specified by the
printer main unit. 45. An el enent which is capable of storing data and is

provided in an 4k dm inkaupitigedording to ey bf Hacagmpha B torowgh 4% uni t
support nmenber of prS' nter havin printer main unit, the el enment _ being

subj ect to YREFIPe Rghh CRR S%i)ér‘émtafa_lq RF &R GRNFIGn LR mr&eier main X
communi cat !Q&tn%[ﬁqfﬁﬁgtgté‘ aehﬁpE%homi AR UG h Ak @ﬁ@[hs{g?&rrf%gi‘lgﬁfﬂ#@et e

printer rmain uni el enen ei ng characterized in r
mai n unit isriRRaligtofdLR) r ¥hAag tAEt meahbfatiuPiQl fHthe arkNs¥hYedh ihhehe
comruni cati on means conmunicates with the elenent of each ink unit to read
| D i nf or matnanwsitablkdarea.t he el ement, and a second procedure in which the
comruni cati on means conmuni cates -50 8 Decenber. 2006 wi th the el ement of
each ink unit di $bbse¥ snkiwaitggeosding o sapr of Paragraphs 38 through 43,

wherein a plurality of the ink units are mountable on the unit support
member provided in the printer main unit, the ID information stored in
the elements of the plurality of the ink units is read in a non-contact
manner by the communication means provided in the printer main
unit, and relation between a layout sequence of the ink units on the ink
unit support member and the ID information stored in the elements
provided in the ink units is specified by the printer main unit.
45. An element which is capable of storing data and is provided
in an ink unit, a plurality of which are mountable on an ink unit
{ support member of a printer having a printer main unit, the element
being subject to data read or data write operation through non-contact
communication between the element and communication means
provided in the printer main unit, the element being characterized in
that:
the printer main unit is capable of carrying out a first procedure
in which the communication means communicates with the element of
each ink unit to read ID information stored in the element, and a

second procedure in which the communication means communicates
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menber while distinguishing the el enent based on the ID information that
has been read; and the second procedure is run without the first procedure

being run if the IDinformation stored in the elenment of a rti r ink
unit has already been properly read by the printer mi&hﬂﬁﬁg‘%ﬂr\'ﬁﬂﬁﬁe
comuni cati on neans starts conmunicating with the elenment, so that the

el enrent and the communi cati on neans communi cate with each other as the

el ement i s witht iinguileimechtbaf edchninkennid disposedt banthdGnkAwmotEumsordyst em
conprising: a conputer main unit; a display connected to the conputer nain
unit; and dngmbfrewhilendistinglishingdheopismeanit hased vim thetlhe ipfarmpation

conpri si ng lLural it f ;ink units equi pped with el enents capabl e of
storing dattgl,aeg}?si hﬁe%ﬁg?dsﬁﬁ ort menber for supporting the plurality of

ink units, and comRUBEGH A Prodealse fiQ" riuSaRitRBLRT tHY kD Hrefbduby bein
non-contact communication with the elenents, the printer "being capablg of

carryi ng outurniff thie tDpirdosdhatri 8torskli oh thé elemrm rofcatpaticidansnk unit
communi cates with the element of each ink unit to read ID information
stored in thas aleeadi begiy propsebomgagr by ethe enintethimeain Ranitowlem dhei on

means communicates. wth the el nt of each |.nk unit supported b he ink
ini t supporbTAtTESALRR SRS ST oG e DEe N tBAEhamERt: G !

i nformationg, .t e h éﬁ?ﬁ) FRGS |.S1.1 i t hout
the first grhgcgﬁ?gﬁgbée}?%&qeﬁ%g)m%{%[ele%goﬁnﬁbrrra irlg)rllﬁstorgg{frwit%ﬁeggf}gnent
of a parti cthr dshthe dlRinierittss aistiadiisheg bayednst itie MTEathfwheratidie

comruni cation nmeans starts communicating with the element, so that the
comuni cati on nedhs Aconmmitenisysterntdomprsignent . -51 8 Decenber 2006 47.

A printer conpri SEil ng%&ggrlgg{& Xm?{; ink units equi pped with

a display connected to the computer main unit; and

a printer connected to the computer main unit, the printer
comprising a plurality of ink units equipped with elements capable of
storing data, an ink unit support member for supporting the plurality of
ink units, and communication means for reading or writing data by
non-contact communication with the elements,

the printer being capable of carrying out a first procedure in
which the communication means communicates with the element of
each ink unit to read ID information stored in the element, and a
second procedure in which the communication means communicates
with the element of each ink unit supported by the ink unit support
member while distinguishing the element based on the ID information
that has been read,

wherein the second procedure is run without the first procedure
being run if the ID information stored in the element of a particular ink
unit has already been properly read when the communication means
starts communicating with the element, so that the communication

means communicates with the element.
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el ements capable of storing data, an ink unit support nenber for supporting
the plurality of ink units, and comuni cation neans for reading or witing

data by non-contact communication with the elenents, t rinter ing: a
first procedure in which the conmunicati on neans connﬁ%&%%%ﬂ%he

el ement of each ink unit to read IDinformation stored in the elenent, and
a second procedure in which the conmmuni cati on neans conmunicates wth the
el enent of each 4k uhigristgrpoomedisiyg tah@lurdityuol inks uppos equepped withl e

di stingui shing the el enent based on the ID information that has_been read,
wher ei n af t&gmends| erPabl wit FENIRE oflath.i ANt MK e N&e MUPRAT temeMbERKiogni t

has been read n ut.i e first, procedure he .secaond progedure
e run i ¢ raci e e bR b Tl REhebrREE YR aasSiE iRt o
pover - on of relalign@r bRt QFrifihg NRtaC sy | REN0tn@ARE BBAEMRMicAASn! RitHNithe has
been replaced, allow ng the comuni'cati on neans to comunicate wth the

el enents; tdlememitspting praiter detvangabl e fromthe ink unit support menber;
the IDinformation is elenment-specific data stored in the elenent before
the el ement is atd adiél torawaurak imi twhiohd the | ewgmbnicatipor tmeemSer i s

novabl e, and the el enent . provided in each.ink unit receives .power fromthe
printer mai PTHAMEGALSS “(/Wgﬁﬁﬁr%ﬁﬁ‘rﬁ“qp‘? oSA Tt tLH'“'& e & S‘r‘ilnﬁﬁilgg‘?rirﬂﬂ{lﬂ’é‘ans by
the novenent;,.of it RBel dEmieNtt aﬁl:dpport menber. 48. A nethod for identifying a
cartridge containing a consuhabl'e conmponent and having an el enent for

storing data, a pl usatbdhd Qrocbéuedr tini dgricbetig wourhaklieationa meankr i dge
support nenber of a device having a device main unit, the el enent being -52
8 Decenber @oopunighiteswith thst elerment of edahaink ndt spgrartesh byhtloeighk
non-cont act comuni cati on bet t he el epent nicatio dﬁ¥ice

( ( ep ﬁnd a co
provi ded i MRHSHRITMTERPELMIle dininguishing the element based on the

information that has been read,

wherein after the ID information stored in the elements in each
ink unit has been read upon execution of the first procedure, the
second procedure is run without the first procedure being run as long
as power-off and power-on of the printer are not carried out and none of
the ink units has been replaced, allowing the communication means to
communicate with the elements;

the ink units are detachable from the ink unit support member;

the ID information is element-specific data stored in the element

¢ before the element is attached to the ink unit, and

the ink unit support member is movable, and the element
provided in each ink unit receives power from the printer main unit only
when brought proximate to the communication means by the movement

of the ink unit support member.

48. A method for identifying a cartridge containing a consumable component
and having an element for storing data, a plurality of the cartridges being mountable in a

cartridge support member of a device having a device main unit, the element being
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the steps of: performng, using the device main unit, a first procedure in
whi ch the conmmunication device communicates with the el enent of each of the
cartridges to read ID information stored in the elenent; and perform ng,
using the device main unit, a second procedure in whi ch® e @ation
devi ce communi cates with the el enent of each of the cartridges disposed on
the cartridge support nmenber while distinguishing each of the el enents

based on t isebje® to ditmreat orofata Wete dyesatiosdironganion-edigact comnhmiction hekwseocedur e

is run wt ut, the first rocedurgi?b.ei ng) F@%@'ft tcg}e. | D.i nfﬁrrrati on stored
in the el efhtloPFI G4 CAERTUAORAFYFHEE VIS B heclyiForeain VBT o &I e cad by
t he devi ce jp@itthsiyfi t When the communi cation device starts comunicating with

the el enment, so that the el enent and the conmuni cati on devi ce comuni cate
with each ot her petfornging hesing therdevicd sath wii, adustghestdiase svhich thae 1 D
information. 49. A .nethod of identif%i_tgq a pl uralfit%/ Otgt}ni nk ynits in a
printer, COMFNGaHEN dRECe prpruBKcatey Mty elgmeRtsactheldhe citadgss (e havi ng
a plurali tXDgﬁfo&'ﬁgﬁM{‘étB d8HeREHent: deSPeCtively, with el ements capabl e of
for storing data, an ink unit support nenber for supporting the plurality
of ink units, angesorminusingathe davidemareudinn sé@adipageedire\ii mthichpthe dat a by

non- contact communi cation wth the elenents; performng a first procedure in
whi ch t he COPVRIMIGHPN dRVige cormunicatehitiindag elsmankaf eppfeoldhe futdess each said

| nk unit t%isg)%géiil AIRh%\IEM ! duBBor? hidhribdr Wiite BifinSli S theP8LhQLE N9 2

LachdF .
second procedure 1n I ch " he*tonmuni canvl on rreaﬁls o%vefcge communi cates with

t he el ementbagdd @ahb ID anfdrhitkonthathas bp@oeh€d by the ink unit support nenber
whi | e distinguishing the el enent based on the ID information that has been
read, -53 8 Decentigreintpeecofidnrerqdurdis rapwithoutthe sesi pracedure bgingip kobe t he

first procedure bei.ng run.f. the |ID informtion stored in the elenent of a
par t1 cul ar (DAPERAROEPHYand Fomen o BORYRE RS Bl aloaddiefh §ropery
conmuni cat irgfi e dedley haf wlitwhén e TomMtiuniiatibs dWitdsthiiEcommunicating with

the element, so that the element and the communication device communicate with each

other while the element is distinguished based on the ID information.

49. A method of identifying a plurality of ink units in a printer,
comprising the steps of:

providing the printer, the printer having a plurality of ink units equipped,
respectively, with elements capable of for storing data, an ink unit support member for
supporting the plurality of ink units, and a communication device for reading or writing
data by non-contact communication with the elements;

performing a first procedure in which the communication device
communicates with the element of each said ink unit to read ID information stored in
the element; and

performing a second procedure in which the communication means
device communicates with the element of each said ink unit supported by the ink unit
support member while distinguishing the element based on the ID information that has

been read,
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el enent, so that the comruni cati on neans devi ce comuni cates with the
el ement. 50. A nethod according to Paragraph 49, wherein the ink units are

detachable fromthe ink unit support nmenber. 51. A net j o]

Par agraph 50, wherein after the ID information storedrt?ﬂ)et%ﬁéﬂge&emés in
each of the ink units has been read upon execution of the first procedure,
the second procedure is run W thout the first

S P{Jorocetﬁj‘ure bei ng rg}n. as | ong
as power-of f and powe? Bf"of® ¥HBUGPIHEEY® &rl" 6Tth°_'%1 Ff’éﬁp&ﬁﬁ_%‘? *H&T8 of t he
ink units jpag IDasfdrm8RbRGEFd iR hQMeMsht P8 paRIFTIARsAA AN HBIS £RadPbeen _
comuni cate with the elenents. 52. A nethod according to Caim49, wherein

t he 1D i nf qroperiyorad wherethe vemmusyeation imeadndeyict startscconmmuriieatisigenignthebef or e
the element is atta heﬁ to the. ink unit., b53. A nethod according to Claim
49, whor of TP SADEING CABBBICENOn s dev B SOPEBPIEARS T B ClP BTt
provided in each of the ink units receives power fromthe printer only when
brought proxinmate to the communi cation device by novenent of the ink unit

support menber. 54. Agres hRehddfact6@itg th PaPgraphoutRbietythefinkt MitsUpéts in a
printer, conprising the steps of: providing the printer, the printer having

an i nk suppistachahderfrom tha dnkaunipsuppodmewshien. unit havi ng a conmuni cati on
device; -54 8 Decenber 2006 providing the ink units, each said ink unit
having an el enent for storing data, the ink units being nmounted in the ink

unit support nenber, g;he, el nt. _bein ubject-to.a data read operation or
a data wite operati o§r11_' t‘%?’_}?ﬁgor% %S?f- éﬁ?ﬁaé@é%wpsﬁq erl!')}?eeta@een t he _
el ement  andpfof@aGEFTbRUGAR tHeQllerAgts fifdacR 8f fhehiMl Ritsthak besd reld ApSHsRulioh Whi ch
t he conmuni cati on device conmunicates with the el enment of each said ink

uni t' to read thfitshprocedure.dhe saconéprocedure isour Mathent the dimst ppeneflarerbieing ransecond

rocedure in,which the ni cati on.device conmunicates with t el ement
Pt each ait TS AN TR Shn DR AT ar St out and hont o the fik

units has been replaced, allowing the communication device to communicate with the

elements.

52. A method according to Claim 49, wherein the ID information is

element-specific data stored in the element before the element is attached to the ink unit.

53. A method according to Claim 49, wherein the ink unit support
member is movable, and

the element provided in each of the ink units receives power from the
printer only when brought proximate to the communication device by movement of the

ink unit support member.

54, A method of identifying a plurality of ink units in a printer,
comprising the steps of:
providing the printer, the printer having an ink support member and a

printer main unit having 2 communication device;
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menber whil e distinguishing each said el enment based on the ID information
that has been read, wherein the second procedure is run without the first

procedure being run if the IDinformation stored int
particular said ink unit has already been properly regﬁnﬁgsﬁﬁé¥6$?¥?er mai n

unit when the conmunication device starts communicating with the elenment, so
that the elenment and the,co ni cation ,means. dewvice co nicate wi.th each
other as the el ement AEVgMg R inluBis, Fagt sl ing 1 having o Shmmentlos wofings. A
met hod according to Paragraph 54, wherein the ink unit is detachable from
t he i nk unidatasthepel unitsebrieg mounged &1 the it suppos masher Aherlemsdt baiedr di ng to
Par agraph 54, wherein the IDinformation are elenent-specific data stored in

t he el ementsabjbefto aelatdreadbpormtivnsoray dataiviiradpeehtion thibagh Adn-contadts. 57. A
met hod according to Paragraph 54, wherein the ink unit support nenber is

novabl e, anguifickBeinh tid el HBile IRGRIKERIAWRL! TOM Lhe pri nter

main unit only en brought proximate to the comruni cation device by
novenent of the ink uni support menber.. 58. net hod.accordi.ng to

Par agr aph 54, wher o TeHRETPEA T GPRERRGHn i e SRR AR LGt Pag. dat a f or
the ink units. 59. A ngethod according to Paragraph 58, wherein the

manuf act ur icagmuigatesiwidh thg elamank of each spidank yniftp rgaq HA infprmatipneteredian i nk uni t
was nmanufactured. 60. A nethod according to Paragraph 58, wherein the

manuf act ur itigeleastaandicl ude data for specifying a nmonth in which the ink
unit was manufactured. 61. A nethod according to Paragraph 58, wherein the

e 09, o B eSO R et e e o
manufacturing dats i.ngl hdes dat s fof sheci [y 88, 8.ho5%d AR LS, Tk
member while distinguishing each said element based on the ID information that has
been read,
wherein the second procedure is run without the first procedure being run
if the ID information stored in the element of a particular said ink unit has already been
properly read by the printer main unit when the communication device starts
communicating with the element, so that the element and the communication means

device communicate with each other as the element is distinguished based on the ID

t information.

55. A method according to Paragraph 54, wherein the ink unit is

detachable from the ink unit support member.
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8 Decenber 2006 63. A nethod according to Paragraph 58, wherein the el enent
conprises a witable area where the printer main unit can wite data and a
nonwitable area where the printer main unit cannot wyte data,zﬁﬁkthe
manuf acturing data are stored in the nonwitable area. ?QQﬁﬁ

according to Paragraph 58, wherein a plurality of the ink wunits are nounted
on the unit support nenber provided in the printer main unit, the ID
information stored i b6 henmstledmscerdofg to Raragraphudi wherein the dld inferraathmrare ont act
manner by the comuni cation device provided in the printer main unit, and a
rel at i onshighngit-wp&ific dath stwesd indkslelenets OEfotd e iclmenty 4ré a@athbi € ihekniuni t
support nenber and the ID information stored in the elenents provided in the
ink units igyspecified by the printer main unit. 65 A method of
identifying a plurality of ink units in a printer, conprising the steps of:
providing the plurality of ink units respectively equipped wth el enents

for storing data, providing the printer, the printer having a novable ink

unit support nenber for, su rting.thegplurality of ink units, the ink
units being det achab|5fe? 'ﬁﬁ%&cc?rﬁwgﬂﬂip%a&?ﬁbéﬁ Wﬁ%fﬁﬂ’e‘ﬁ(’?l yitsupport

communi cation device for reading or witing data by non-contact
conmmuni cat iembgrinmokgble|asgent s, and the el enent provided in each said ink
unit receives power fromthe printer only when brought proxinmate to the

comuni cat i on devi ce thyelamenvefithe inkafnitibeeivaslpowt fromupp prihterBliednit oly 8
Decenber 2006 performng a first procedure in which the conmunicati on neans

devi ce comMuinnqab it‘ﬁéotx{ikﬁat'a% ﬁle%ﬁﬁﬁx\llﬁéatr%ﬁfa@vﬁgb? 6{1%{%8}% bt @ inieag | D

i nformati on store e el enent, ereint mation 1I's
elenbnt-specifug data stored in the element before the element is attached
to the ink SURPY 5MEher f ormi ng a second procedure in which the

comuni cation device comunicates with the elenent of each said ink unit
supported by the ink unit support rmnenber while distinguishing the el enent

based on the ID informatjon that has been ) . i
58. A method according to Paragraph 54, wherein the ID information

comprises manufacturing data for the ink units.

59. A method according to Paragraph 58, wherein the manufacturing

data include data for specifying a year in which the ink unit was manufactured.

60. A method according to Paragraph 58, wherein the manufacturing

data include data for specifying a month in which the ink unit was manufactured.

61. A method according to Paragraph 58, wherein the manufacturing

data includes data for specifying a day on which the ink unit was manufactured.

62. A method according to Paragraph 58, wherein the manufacturing

data includes data for specifying a location where the ink unit was manufactured.
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read, wherein, after the IDinformation stored in the elenents in each said
ink unit has been read upon execution of the first procedure, the second
procedure is run without the first procedure being ru wer - of f
and power-on of the printer are not carried out and ngﬁzfe(glfe%ﬁ%ralfgg units
has been repl aced, allow ng the comunication device to comunicate with
the elenents. -58 8 Decenber 2006 Cains: |I. A device for receiving a
plurality of cartridd®s Amathadpccerdhiedp FaragraphdSnwheagh Ge elsmenn epmprisese
device conprising: a novable cartridge hol der that nmounts the cartridges,
respect i velaywritablezdres wherthiee primeurnaiblvait can mpiadath and andnwaritable area where
transmtter/receiver for non-contact comrunication with the cartridge while
proxi mate tipe Eﬂﬁter il di 0@Rnot i lath, hEthe MdnubRAAR g Uathire sRrdMak! €
relative to the transmtter/receiver during operation of the device to
bring each n%f tlrtleblcaregri dges proximate to the transmtter/receiver, wherein
each of the gglntal"l%%res‘ has a nenory circuit including an antenna for
non-contact conmunication with the transmtter/receiver while proxinmate to
the transmtter/receiver, a nenory for storing an ID of the cartridge and
data relating to the consunmabl e conponent, and a controller for_ _controlling
communi cation with tf@'tgérnﬁgl?ﬂdtatcé‘?rﬁ%@i \?Egm&g‘cfgf }Yge‘i?Hh%Plé‘qu}ﬁ@fﬁ’éd s to
the nenory, the menory circuit having an anti-collision node in which the
transm tt erynitsem meuntehen ke unitsupport ofentbeepwoaided inlthe priatat naeg uwig, the {2
permtting menory access upon reception of a nenory access command fromthe

transm t t eripfopmelioestoret i tHERIBNINLE b @b itk $lishis 1630 id & abh-BoMBEGhAdrer BY at e
which is not in anti-collision node to the active node w thout passing

pover 1 r om FRePRRcHich 8B BTe MPBHELE Rl R L kil KRG C°

transmtter/receiver within ,an entire vabl e range of the nenory circuit
along with "’llﬁiéouté%ﬁqep?%@&h f§on %{’Tlﬁémﬂﬁépwwbﬂ ghhe ldoes not
receive power fromthe transmtter/receiver when brought far fromthe
proxi mty dhforinetien stoxediin therelersas prewided timihe intheniens ispeifimitabihe priatege of t he
menory circuit.

main unit.

65. A method of identifying a plurality of ink units in a printer,
comprising the steps of:

providing the plurality of ink units respectively equipped with elements

( for storing data,

providing the printer, the printer having a movable ink unit support
member for supporting the plurality of ink units, the ink units being detachable from the
ink unit support member, and a communication device for reading or writing data by
non-contact communication with the elements, and the element provided in each said
ink unit receives power from the printer only when brought proximate to the

communication device by a movement of the ink unit support member;
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2. A device according to Caim1, wherein the nenory circuit shifts to the
active node without passing through the anti-collision node upon receipt of
an active node command including the ID of the cartri i in the
anti-collision node. 3. A device according to Claima1, %\?\Pg’&e&lhk%g er6| the ID
has been checked in the anti-collision node the nmenory circuit shifts to
the active node. 4. A device %pcording to C.aim3, wherein the nenopry
circuit has a hol d mAEOTAING fust RracedurpingyRich the communigatigh mespeAQdcsenor y
access commuands, and -59 8 Decenber 2006 when in the hold node, the nenory
circuit, usomnmuageigstwidf theletenzmt plerchweid idlonmtitockead HY frtfermasiontsharediot i ve
node. 5. A device according to claim4, wherein the nenory circuit has an

el ectrical tpoMenc@teWBERlH the IDGARTRANEIN is tCRnAEHRICHd D 2Bredlif Sl dlgAéntpOVer
output for the nmenory circuit in response to high frequency radio signals

recei ved fr a8 | ver .t hol d node including a first hold
sub- node ir?(g%%@ﬁe@‘{]ngé}gﬁe%ttar%flé:({aﬁ%qg%b\%rmgu put is generated in the nenory
circuit in response to the high frequency radi,o signals received fromthe
transmtter/recei ver PErgHBINg as"éﬁ%‘ﬁlcprﬂ‘"(ﬂgélreslﬂﬁ‘-’ e COMPHNAGLIOR deVigsror v
circuit, in the first hold sub-node, shifts upon receiving a predeterm ned
shi ft comenohnfundoatesivetht the eimednt ef ¢ack caidvel pnit heppogedby theiink uhit supgoen i n t he
first hold sub-node, shifts directly to the active node upon receipt of the
active nodendmraiile dtfhghRBiInERRDEYmEABased on HBED iAfdrhiorshend bied d
sub-node, shifts directly to the anti-collision node wupon receipt of an
anti-colli %ﬁn start command. 6. A device according to claim4, wherein,
when the devite is first powered on after being shipped, the device carries
out fa full cartridge anti-collision process in which the jnpk cartridges that

have been “WhstaiRctter the N infarmation sored i the clegpentain gach; spid inkginiphashsem ¢ he
t cel . . . | A A
e ant - coffdEReRbeuBAte e ik Bihckife, die slonReaRlcS HAPRihGuACRIFS,

posi ti oned psstehurebeingt0g ab (@pwRipbiver-bffeae ipseer-o@ be thei prizsertafengaatiddwut of the
target cartridge. 7. A _device according to Claim6, wherein the full

cartri dge #ndinoas|ofithe dpk yrie bas bpen repfaceddallnyting s commypicetien devicedoi s
powered on. 8. A.devi C i,hg to Claim®6, wherein, when the device is
power ed on Cf’rélgnutnh%%s‘é”ggﬁ ﬁ?@gﬁtg‘r thereafter after being shipped, the
active node conmand is transmtted by the transmitter/receiver to each
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cartridge, and the IDis checked in the anti-collision node only for those
of the cartridges which have not nade an effective response to the active
node command. 9. A device according to Caim4, wherei f t he
cartridges installed in the device have been repl aced,% ﬁﬁé&ﬁB%g?@IG | east
the replaced cartridge is checked in the anti-collision node. -60 8 Decenber
2006 10. A device according to Caim9, further conprising a drive nechani sm
that noves one of the «cartridge holder and the transmitter/receiver to
bring the cartridges and transmtter/receiver proximate to each other, and
wher ei n, €4"M%er any of the cartridges installed in the device have been

repl aced, the full anti- collision process is carried out, in which the

nounted cartrjdges are sequentially allowed, one at.a time, to approach the
P ans t bor rhgeiipdst rshir A T e 5Y BB Eath i CGRanIng » HEDIREI GamoBere At
transm tdeeict ceqeismgr determ nes the position of the target cartridges
targeted for ID check in the anti-collision node. 11. A device, according to
Gatm ot ur ch@P e i B DEMbh sRPORR: Ranetsish A Gt e SRR g ge
hol der aghpbieatsf andnsm tter/receiver to bring the cartridges and
transmtter/recei ver proxipmate to ach other, and the. trangsmtter/receiver,
it vorany of 3 REE ey Bt G ARG B e et BBER Pl B
appr oachemstridgel y t he repl aced cartridges, so as to check the IDin the
anti-collisio de wi t.hout . checki I f th her cartridges.. 12. A
devi ce accordl r‘fgeIP B %e anélp%ulﬂc,ﬁ”r {E%/‘\’/rqlﬂé)rV %?enr,efag?ettgg egrﬁr&smcl)?ert"%?gw%raa?l T ¢ Sléaggl} A e
devi ce hderize vdming each pf the edtridixe paximaketo ledenswotarkevdivers transm tted near each
cartridge ins : N ' a DN 1ec L0t 3

oot ol T st o erfhry AF HEUEE hesBl el fftul Sl SRR E Pl 87 poncecorat,

r espons esomi@micaticdewithcibe ewontthrmyeives vadlilaipmximatepoethe irpnsmitegr/receiver, a memory for
transmt recey I, I ift r nd N0 the
ot d mode B T Souste SpARc BRE S aBlY ) B Bhnsh AR} cfiRnek Sl SRS Tho,
car t ri dgestrollitg ecommeiaigative Withshedfanwnittérfieceiver adé {dir centioHing agckiss thhk chemote. 14. A
cartridge f Ortng RBhAY LIl i gzl FORRORSHHich P PAnn ke Yei@f b the 1D
cartridges to be nounted In "a _cz_artrlgge ol der of a printer having a

t ransmi t ¢fely qaeiidgeaad activh modapa it GaneaORACESt N rerereRf §memnery a¢eessicammedi ng
an ant enfay fiRhaRiieRtiagt communi cation with the transmtter/receiver
while proximate to the transmtter/receiver, a nenory for storing an | D of
the cartri dghe BAEoY &trepitsbifidns frn ¢ speeifie state Ndisfannod incditseliieing modh@ the active

cont r ol | ghdel\AhoGQRdsin@ kilrb RS HeQMMAIIGS h&y3, antd th the transnitter/receiver and
for controlling access to the nenory

wherein the memory circuit receives power from the transmitter/receiver only when brought

proximate to the transmitter/receiver within an entire movable range of the memory circuit along with the
cartridge movement, while the memory circuit does not receive power from the transmitter/receiver when
brought far from the proximity of the transmitter/receiver within the entire movable range of the memory

circuit,

2. A device according to Claim 1, wherein the memory circuit shifts to the active mode without
passing through the anti-collision mode upon receipt of an active mode command including the ID of the

cartridge while not in the anti-collision mode.

3. A device according to Claim 1, wherein after the ID has been checked in the anti-collision mode

the memory circuit shifts to the active mode.

4. A device according to Claim 3, wherein the memory circuit has a hold mode in which the

memory circuit cannot receive memory access commands, and
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the nmenory circuit having an anti-collision node in which the
transmtter/receiver checks the ID of the cartridge, and an active nbde
permtting nmenory access upon reception of a nenory ac romthe
transmtter/receiver, the menory circuit shifting fronﬁgféfggﬂﬁggﬂgygte
which is not in the anti-collision node to the active node w thout passing
through the anti-collision node, -61 8 Decenber 2006 wherein the cartridge
hol der is novable relative to the transmtter/receiver during operation of
the printer to br.i tge cartridge proximate to t transm tter/recejver,
and wherein tﬁ}ée“r}’éﬂ%#? ATrut mle'gl@@ic\lf&%t’ HREFeetPt BhiPe AdVE MeAs FATraeyPEE &S ver
only whethebetouglotle. proximate to the transmtter/receiver wwthin an entire
novabl e range of the nmenory circuit along with the cartridge novenent,
while the menory circuit does not receive power fromthe
transm t f.er/ r sclevivesccovdiap to biniughwheken the mesmotyhercpit dad an ¢lgetrifal pdvwer generating
transmtter/receiver within the entir vabl e range .of the LY. Circuit.
15" A car ot el et S R A bR B Pt BT sARPEE
t he act i wdiorsipdds widiveduitom thasssmitet/fecepiegh t he anti-col lision node upon
recei pt of an ' : . i el udi L he, | f _(the rtridage while
ot 11 the anPb Bl RACiRETRRNG MEHIL Ahnleine dicleandfen G it
wher ei n gk temotyharcliDnhigsgorise trthe igle keglency radivesigmalsireceiotd frgm de tranmdgertrdveiverenor y
circuit i i : cart.ri. i i ,
wherein ? ‘ﬂfeg tﬁ%ﬁ%€9$l§ﬁ? %ﬁlﬁ)? élfo u %ﬂgrth%éﬁrﬂr f s%rgﬁl{é lﬂglfedﬁ%ggselgisﬁgm\t?ﬁel’ ghﬁl[lts %&[16
menory creceving a praduteoninedehelt canmandbion theciivassittergeasivatls, and when in the hol d
node, the ne j [ I i L aGh&V PR iffts to
the active nongg?{ne%g&p%}%gr ‘?%qgaetﬁeggllcsﬁoé?%ébt [?(gje’ ai:tsm&iégﬁ)d\?f\%feﬁrgel nt C'edg %%r y
circuit fageipteéheegiivpiodeeonupandlaadt ri cal power generating conponent for
generating anyehRebiyi Gaki, RAWET RULLHI HhRMsub-REITRITR Ykl GUhd arilloliGRRRREE tO
hi gh frequency radi o signals received fromthe transmtter/receiver, the
hol d nod&pdndedeiptiefiag arti-gqlliséan stagicam®aml node in which the el ectrical power
output is generated in the nmenory circuit in response to the high frequency
radio signals received fromthe transmtter/receiver, and a second hold
sub- node®t o whidgtica aseordingrer gaimidy wharein, when theglevice ig firsh peveered g afigeineshippads
upon  regRidéibdcaiRRES AN LN ﬁhlcﬁﬁisiﬁﬁ)mﬁiﬂ‘ WREA tHeank EMMAREstthR hhvettel Ver,
the nmenory circuit, when in the first hold sub-node, shifts directly to the
active nﬁ)@@t%ﬁsequemlally caused, one at a time, to approach the transmitter/receiver, and in which the ID

of each cartridge is checked in the anti-collision mode while a target cartridge targeted for 1D check is

positioned such that the transmitter/receiver determines the position of the target cartridge.

7. A device according to Claim 6, wherein the full cartridge anti-collision process is carried out each

time the device is powered on.

8. A device according to Claim 6, wherein, when the device is powered on for the second time or
thereafter after being shipped, the active mode command is transmitted by the transmitter/receiver to each
cartridge, and the ID is checked in the anti-collision mode only for those of the cartridges which have not

made an effective response to the active mode command.

9. A device according to Claim 4, wherein after any of the cartridges installed in the device have

been replaced, the ID of at least the replaced cartridge is checked in the anti-collision mode.
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recei pt of the active node command, and the nenory circuit, when in the
second hol d sub-node, shifts directly to the anti-collision node upon
recei pt of an anti-collision start conmand. -62 8 Dece

cartridge according to Claim 14, wherein an antl-colllg? g&?%ggﬁﬁﬁnd for
shifting the menory circuit includes only a portion of the | D which is
commonly assigned to a plurality of cartridges, and the nenory circuit
undergoes an anti-collision process at the same tinme as other nenory
circuits, of other cartridges when a portion of the ID jincluded in the

anti - col 19 si ofh 9&¥igE tccwew%%&lﬁﬂg % fstheraspapyeing a dpivy MeEi3niag ;i thay ayes Pretdke t he
IDin th@hrtﬂ'&g‘éﬂfoldeﬁari’thH transider/beePRF ol trilg ehe@@GAIEN 19 tlaBsniil@irdBel & priviiietd) the
nenDry C|r gdergoes the anti-collision process at the sane tinme as

ot her i?€uits of other cartridges only when the antenna of each of

t he cart r i Flgtet§6@rnchﬁb¢1alya<tft]tﬁa Bﬁ‘triﬂﬁestz ?ﬂal%\ﬂ am $HE deté@é /ha&cwef«eéplaaécﬁ tNé fuli aiti-

appr oxi nat e mm of . each. ot her cartridge a to aim 14,
Sher o 1 FHEHEHBF saEiES B dhs RS S Atk B AR 11 2 W F ¢
of the |ippahch ﬂnetrmamttre'r/ﬁbgev@,lﬂdaha/\m dif&aﬂﬂcmfﬁdl‘gé it Hebketd vehile ritel tfﬁtﬁj{lttérfredeher I D

of the rtri ng.to wherein the nmenory
access C%anm ‘?ﬁ%ﬁﬁ@%gﬁ%egr dmg &af 90 k"ﬂke%é OHSESHE i on of the
ID of the cartridge and a wite comand mnth onIy a speC|f|c portion of the
| D of the cargr 2 Aol | d C ereln t read
conmmand :ﬁncl u’%edse‘clige ?Cé:o%im art addr glsrtggan Sm GD]IV etc ‘éesroélgtgﬁe and

t he menocaytridgertidet andehnjmuehattarhfeq:m tottemgﬁwmmyrl(ges:mddlan;ymtta/rtdeererrm@dmaie) mrand
to suppl¥m§9£ Jgad data to the transmtter/receiver. 24. A cartridge
accordi ng %Ia|n123 wherein the nmenory circuit sends the read data and an
error code ithe trm&tmtwgretshmr, after empdofethe orrtridass iogalad rie theblgeike hayvetbaen replaced,

transm ¢ ASRAGREGHY B BN Al3eR PRLBILARL AL 199, meRREGBh s88G M Becng

requeste een rea cart ge accor
ClaintZlmeﬁheﬂbtﬁhﬁh@ﬂmﬁwte command includes a wite address and a
predet erm ned anmount of data, and the nenory circuit wites the
predeterm ned amount of data in response to the wite command and then
notifieslthe 4rdavieniccerding te&&aindd. vhagintafer et thragarydess invthetdegine have been

replaced the active mode command is transmitted near each cartridge installed in the device, and the ID is

checked in the anti-collision mode only for cartridges which have not made an effective response.

13. A device according to Claim 4, wherein the transmitter/receiver simultaneously shifts at least two
cartridges into the hold mode, but does not simultaneously shift all of the maximum number of cartridges

which can be installed in the device into the hold mode.

14, A cartridge for containing a consumable component, a plurality of the cartridges to be mounted in
a cartridge holder of a printer having a transmitter/receiver, the cartridge comprising:

a memory circuit including an antenna for non-comtact communication with the
transmitter/receiver while proximate to the transmitter/receiver, a memory for storing an ID of the
cartridge and data relating to the consumable component, and a controller for controlling communication
with the transmitter/receiver and for controlling access to the memory,

the memory circuit having an anti-collision mode in which the transmitter/receiver checks the ID
of the cartridge, and an active mode permitting memory access upon reception of a memory access
command from the transmitter/receiver,

the memory circuit shifting from a specific state which is not in the anti-collision mode to the

active mode without passing through the anti-collision mode,
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-63 8 Decenber 2006 26. A cartridge according to Claim17, wherein the
menory circuit generates power froma high frequency radio signal and
shifts to the hold node upon reception of the high fre i Lgnal s
transmtted by the transmtter/receiver antenna mﬁthinngggéﬁéﬁgggpﬁgd

di stance of not nore than approximately 30 mm of the antenna of the nenory
circuit, and does not operate when the transmtter/receiver antenna i s not
within the predeterm ned distance fromthe antenna of the menory circuit.
27. A cartrid accordin Cl.aim 14, wherein all. commands which the nory
i rouit can r SEErULe bR g EaeE e ERET B St b arB y
runs opepetteran sringthe @spdgepeoxdimatatocinrmanattantygivehaend t he at | east a portion of
the 1D in the[ecehy el SOMIRRY L lNe AR RS ol G SALESSPONILAG bR
portion of the cartrlabe.wiﬁ. cartry ge containing a consuneabl e co nent
and havi poxamategh drentsnfiter/retigend withirdat eatireanovtlamaags df yheafientdmecicait tlongigdsthbei ng
nmount abl e_| i r i i Vi ce
mai - ani £PRErERERE, Bkt bLHAE RURABL g RERE poer or AR ABE il

t hr ough gkt dartimot the proximiin ot the transmister/weever withinghesartirgtmeyalle sangoefithmriodry on
devi ce prui.ded in the device main unit, the cartridge support nenber being
novabl e relative to the comuni cation device during operation of the

device, the cartridge being characterized in that: the device main unit

perf orms |3, f 1 SRl GRS b T1ATI6 iR, HOTIMBLCALLIOR MY s Goyv OB hihith ©
with the el ement of each of the cartridges to read IDinformation stored in
t he el en@pawsing thieugh theragi-collivendedearpt wedipigf erhistied mederrommapdinglydiagithe 1R 6f the si on
node,  and,@ide6RthoPheeAtLEikibn Mhich the  communi cation device communi cates
with the el erment of each of the cartridges di sposed on the novabl e

cartridge support menber while distinguishing each of the el enents based on

the 1D ingormt éaandge%éormg.ém OB 14, SAdkeint fi€r HETOME BeRCRAMEEInRhAMiINGI1EDE
el enent into an active node; and the second procedure is run wthout the

first prd&odathe aepaysycerivhifisfo theaetivmpdf or nation stored in the el enent of a
particular cartridge has already been properly read by the device main unit
when the _conmuni ¢ation device starts c¢omruni cati ng ﬁ%th the el enent,  so

that the & emerfarEees 2908 Reditind e YRSHID Be PPRery CHRMMTTCACOMRISEH: RALHOG her
whi | e t hevheh@Emolyscifduis tdni@Uécsie theRag @tbe@ofnii@ndsRindnf or mat i on, wherein the
el ement for st or | ,ng daﬁ)f s@ fts froma specific sgat e m'nﬁé i S not |0 t he
anti-col | i si of"higdee ol PR BEMyEDRBERL WPEHSERP! PARSPHY (D GyRmdeshis to
anti - col likesicorR mgaele, and wherein the el ement receives power fromthe
conmuni cati on device only when brought
18. A cartridge according to Claim 17, wherein the memory circuit further comprises an electrical
power generating component for generating an electrical power cutput for the memory circuit in response
to high frequency radio signals received from the transmitter/receiver,
the hold mode including a first hold sub-mode in which the electrical power output is generated in
the memory circuit in response to the high frequency radio signals received from the transmitter/receiver,
and a second hold sub-mode to which the memory circuit, in the first hold sub-mode, shifts upon
receiving a predetermined shift command from the transmitter/receiver,
the memory circuit, when in the first hold sub-mode, shifts directly to the active mode upon
receipt of the active mode command, and
the memory circuit, when in the second hold sub-mode, shifts directly to the anti-collision mode

upon receipt of an anti-collision start command.
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proximate to the communicati on deV|ce mnthln an entire novabl e range of the
menory circuit along with the cartridge novenent, while the nmenory circuit
does not receive power fromthe transmtter/receiver g@ gg? m 2006
when brought far fromthe proximty of the transmtter/ ¢c&F Qn t he
entire novable range of the nenory circuit. 29. A nethod for identifying a
cartridge containing a consunabl e conponent and having an el enent for
storing data, a plurality of the cartridges being nmountable in a novable
cartridge support nenber of a device having a device main unit, the el enent
bei ng subj ect Atgritige aceasding &r Chire d 4wwharen apantreelbrion ﬁp@@gtnmarrﬁofw cbifiingcthe
comuni CakhQY REEMRERIS By £baTBNGT RIS vhiGAITMHGR! 4sQBndd QY h El%raﬂ{ycb\f'c%ﬁ gdsn the
device mainunit, the cartridge support nember being novable relative to
the com@i cation device during operation of the device, conprising the

steps of: perhQrenhg cirbiii Hderbhi afl @Ml-&ﬂtsl@:'pl‘bcé&@ b the @infeltinftas BHOCREME cikddityvhi ch
t he comruni cation device conmmunicates with the el enent of each of the

car t ri dgefothes cqrigidgesvhen A pertipmet thin I ingladed in the ppiscllisighestart copmand fsjthegpme as a

proceduranﬁhﬁﬁ&ﬂgmihﬁnﬁh@upntmbﬂkﬂmgmwamﬁ|-coII|S|on node; and perform ng,
using the device main unit, a second procedure in which the comruni cation
device comunicates with the el enent of each of the cartridges di sposed on
the cartpg. dgeAdeﬂ:wetacemmb@to Olith 69, Gh&tih N SRbR ie@AE Andfgokd e @dnBRBINEiSN
based on the ID information that has begn read,, the eﬁéog% Erocegure
pl aci ng PIHEFBH SIRSADS TG & LM RERPY THaaT ol EEidaes Rl WER g BB OLeRP &7 S 1 un
W t hout theidfds aed thPirdaas ot fRkmigtelradtivef ark WRhih BppréMiQEtERB0 G of2bhdioftdr.i N t he

el enent of a particular cartridge has already been properly read by the
device main unit when the conmunication device starts conmunicating with

t he el enent, Aamhhq¢ mh@dmgemﬁnﬁmahd\mh&hnﬂenﬁmmﬁﬁa@kmncdmﬂﬁﬂanﬂmﬁnunkmhte
e A R SRR e S5 S MRS R FE PP oS bBkeso e
state mhﬁehwndgmot in the antl-coII|S|on node to the active node w thout
passi ng through the anti-collision node, and wherein the el enent receives
power from the comruni cati on device only when brought proximate to the
comuni ca.i onAdextiidge acdriing tarClamt i4; ewhettixathleenmgecaaﬁs tdvemang nioelydeg iar ead t
along w . h Ci .
eceve. bt i3l iasoRhc BRXSTBL, 1k e TREP I bbbl PSS, { hcine

pr oxi m t yoroén dite IDrédths wartridge./ r ecei ver within the ent|re novabl e range of the
menory circuit.

23. A cartridge according to Claim 21, wherein the read command includes a read start address and
quantity of data to be read, and
the memory circuit reads data from the memory according to the read command to supply the

read data to the transmitter/receiver.

24, A cartridge according to Claim 23, wherein the memory circuit sends the read data and an error
code indicating that a read error has occurred back to the transmitter/receiver when only a portion of an

amount of read data requested by the read command has been read.

25, A cartridge according to Claim 21, wherein the write command includes a write address and a
predetermined amount of data, and
the memory circuit writes the predetermined amount of data in response to the write command

and then notifies the transmitter/receiver that the data has been written.
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30. A printer conprising: a plurality of ink units equi pped, respectively,
with elements for storing data; a novable ink unit support nenber for
supportin? thedplurality of Lnk units; ?nd 35t8 EECGWQ?ikﬁg & 2006
communi cation device for reading or witing data by non-contac

comruni cation with the elenents, the ink support nenber being novabl e
relative to the conmuni cation device during operation of the printer,
wherein the printer has a first procedure in which the communi cati on device
com*runicg t he el enen ahsaldlnk unit.to readIDlnforma}rlon
st or ed |2 t he éra‘érh‘h‘%ﬁta"“t"ﬁ "g [° é TP PEEIPRG S ST BT P8 2

anti - col fregieay riddel eignahmot anﬁsemamjhcpdi anedugod redeptival cfhhd high Godqaehiiyi iadib isighals
movabl e THRTCIT e b Pt HEEeh A e R Aot e HE%eicFbRE: DAl on -
t he | D i afpeaximedtdlyprdot mat ofiabe eemar efadhe hiammsvecnmuﬂl pmd)cdedsuna phedeté rvgheb e

\‘jvg fﬂgm tr%}sgliﬁt et[)reaeci:\te:[ ‘é% gﬂ‘éqsen tevl:nﬁr re%' tht‘e %‘%Cﬁ”gmﬁ; argéjnlrlg to(%)%éeérlilerﬁlor% he

el ement ofcua parti cuI ar said ink unlt has al ready been properly read when

t he communi cation device starts communicating with the elenent, so that the
comuni cati on device conmunicates with the elenent, wherein the elenent for
storing @ata &hkadridge ecorting te Mo fl #.ovietednt B! ptimahdsi vehichahe inameoryeireuit dan ewtivé si on
node to } @zﬁ‘iéaé(% gxrpgeo%éﬁp%d passi ng through the anti-collision node, and
wherein the el ement recei ves power from the communication device only when
br ough pr oxr néit eempry rtkseoperatians i geopssrio g exmeand\winkyhhen ghe ablepdt p @omtiow efithel ange
of the ! dhedlch Edthharl ARG sabe i N on bl BGofRY BRELanithd | € the memory
circuit does not recelive power fromthe'transmtter/receivef when brought
far fromthe proximty of the transmtter/receiver wthin the entire novable
range of 2§ he RERfiYge &)'n{a%'iﬂgta c&ﬂsumébl@%n'{ﬁoﬁém a8 AN Gn Tefémgnafomst%gng M@r@' n
the ink units are d%tac habl'e fromthe ink unit support nenber.

printer Beebvdlths cedridegesbangmountihleria p moyphlegarttifge suppartipeRies el fbﬁ*f”@? aa\é%g in
the el emBfif@ thdh ‘éﬁ? Rhe Qf:ménli‘%ei'ng' Kuﬂj%t E&déﬂ@?ea&’%ﬁﬂati QAL MRAM o NEEULh ImBR cQftact he
first procedure, the second procedure is run wi thout the first procedure
bei ng r ufPRBUNiaHeY ReEvese isrelatent AN IBRRPICYien SFvishrroyidedrip die dsvise B uaikrths ed

out and BHh8ge support member being movable relative to the communication device during operation of the

device, the cartridge being characterized in that:

the device main unit performs a first procedure in which the communication device
communicates with the element of each of the cartridges to read ID information stored in the element, the
first procedure placing the element into an anti-collision mode, and a second procedure in which the
communication device communicates with the element of each of the cartridges disposed on the movable
cartridge support member while distinguishing each of the elements based on the ID information that has
been read, the second procedure placing the element into an active mode; and

the second procedure is run without the first procedure being run if the ID information stored in
the element of a particular cartridge has already been properly read by the device main unit when the
communication device starts communicating with the element, so that the element and the communication
device communicate with each other while the element is distinguished based on the 1D information,

wherein the element for storing data shifts from a specific state which is not in the anti-collision
mode to the active mode without passing through the anti-collision mode, and

wherein the element receives power from the communication device only when brought
proximate to the communication device within an entire movable range of the memory circuit along with

the cartridge movement, while the memory circuit does not receive power from the transmitter/receiver
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of the ink units has been replaced, allow ng the conmuni cation device to
comuni cate with the elenents. 33. A printer according to Cl aim 30, wherein
the ID information is elenent-specific data stored in td bﬂg&n% fore
the elenment is attached to the ink unit. 34. A printer accor I'ng aim
30, wherein the ink unit support nenber is novable, and -66 8 Decenber 2006
the el enment provided in each of the ink units receives power fromthe
printer only when brought proximte to the comuni cation device by novenent
of the |n uni t menber.. . A meth entif a plurali
"nic uni ¢ S aben? R AGH e  of e ReRa e B VP el eteRp A e
printer hambmygiraipl urality of ink units equi pped, respectively, wth
el enents for storing data, a novable ink support nenber for supporting the
plurality of ink units, and a conmunication device for reading or witing
data by @%n- cﬁnﬂ@@ﬂ foradanti fyiingedt dagnidgeicbitaining a edremeabiscontpheent andihaving &n gerpgpor t
menber b t Vi i ra |on
of the [?Sdrrl or g&la ??.lra% %tf'the%a#n?d% eir! %qggeﬁgt{%%lgﬂ\l dnxg%glee car?rﬁdggmc?%rn??xggrl fa
devi ce cdenngriiavag eéemetnhnnt tlret éieemﬂnt bewg séachtoshitadeddnk dataivtritd gperatiardthiddgh

|t or Rt b afeohlsdl Sfhol ikl IEWEIE M oAl LA S LorRh BESHL SRl AEhARA R G eloolP Nt
into an anti -col a secon roc ch t
communi carinomitdeheicertridge rmnmrtoaftlmr it mpheé)le relativeetot th@fcomla@mcayam de\lmkduung t
supporte port nmenber while distinguishing the

el enent g%%%gmﬁh?ﬁe\%p C%mhp%?gtr#g%%t%p%ldfhat has been read, the second procedure
pl aci ng the epesfPEning.using thndeviretrajie upib defirstietedirn in h’éwhé@omnpm@e@mme@ces
run wi t hoyh i@k hﬁt’ﬁﬁheme%ﬁtcﬂf"e&h%?lhggarf Pe sl retaJT'ﬁJ IR rin AR i the eREn@htESle | N
the el ement of a particular said ink unit has already been properly read
when t he fisbprepdine ateripathe glepprtante ppgnficollispmiaicatd ng with the el ement, so

that the ComTmeo%hg QRinglenel dee.c& TR CAeEhd WrdeBiubd 8 wiRdha AR mmMRLahi& J&v&:@e
el ement for oring data shifts froma specific state which is not in the

ant i - col cpBmytcates it theslemsat %@%qhwéth%ﬁergld&ﬁ%a%ed ﬁ&&@wﬁa@gﬁﬁwg‘ﬁmﬁrﬁéﬂ while

anti - col LisgiARhiAPERN oPiRE R8T iEbded AQhEIDENRRhatioR ARl M8 BedAQVRI thE EQRBAL f6tedure
communi cation device only when brought proximte to the conmunication

devi ce wPlRHPHhE RleBpRt itQanAsHwINder ange of the nemory circuit along with the

cartridge noveRREh thedidng pkddedufEiBPlrywRHolCHé ﬁrsdge&dn@tbernge@i N(ﬂaeﬂg\/lﬁfbnﬁaﬁ@ﬁn t he
transmtter/recel\(er when brﬁé%ht far fromthe g{rommtd%/
transmi t B8R AR g rgEn i hpastiquiie T Rides Basraligady e BRRRElY gfa Wethe "eice main unit

when the communication device starts communicating with the element, so that the element and the

tX"the

communication device communicate with each other while the element is distinguished based on the [D
information,

wherein the element for storing data shifts from a specific state which is not in the anti-collision
mode to the active mode without passing through the anti-collision mode, and

wherein the element receives power from the communication device only when brought
proximate to the communication device within an entire movable range of the memory circuit along with
the cartridge movement, while the memory circuit does not receive power from the transmitter/receiver
when brought far from the proximity of the transmitter/receiver within the entire movable range of the

memory circuit.
30. A printer comprising;

a plurality of ink units equipped, respectively, with elements for storing data; a movable ink unit

support member for supporting the plurality of ink units; and
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menory circuit. 36. A nethod according to Caim35, wherein the ink units
are detachable fromthe ink unit support nenber. 37. A nethod according to
Caim 36, wherein after the ID information stored in tRepRleARErS2006 €ach

of the ink units has been read upon execution of the first procedure, the
second procedure is run wthout -67 8 Decenber 2006 the first procedure
being run as |long as power-off and power-on of the printer are not carried
out and none of the ink uni ts has been repl aced, aI I ovvi ng the commni cation
device to comuni cate wt ‘ﬁ msnt A accor di. ng rﬁl ﬁ\

35, wherein th&VHNRHS ﬂ%u“‘ie 8¥ 8&&5%1"%5% ¥ |“8"8%{t“§“ SPBPEYC ‘H“ e

el enent Behone thk ek wpgmenémbes belhg acvabld rélative hethe RkmmnitatioB Sevicd duBhda@ration
accordi ngftﬁe o e?.l m 35, wherein the ink unit support nenber is nmovable, and

t he el enen I|)orov’| ded in each of the ink units receives power fromthe
printer only wineeein e guigiat haspﬁ'mstlprmecbretlo wthh:b tlmcummmmcaton@lawchecmmmnbytemmrrent
of the ipk u v nt for

atori ng. WSeliRel: P RERSEA IRRSY ety oAb R sl IR LRI AR, ASEIBUr Boing
unit sup;heleltmmwbmntmtl-calhpmnrmbé?r arhiaw ng a printer main unit, the el enent

bei ng subj ecty Lo prflahe EAORELAMARAn & HBLANLiLE-QRENAL Liofrt B Qo
non- cont act conmuni‘cati on between ement a conmuni cat1on device

pr ovi dedsdiink hait pupperted by tig movahle tink ltnhteummkt merriber whippbtinguishirgehe Perngng based

movabl e pelaih Yo Hﬁuénflﬁ tGOUTRIR G é’éc&]ﬁ‘[f;!ro%gd ?’é;_&écfﬂr% tﬁ@%ﬁ%% & actiiemode,
printer, erein e ink unit is aracteri ze nthat: the printer main
unit carepides out a first procedure in which the communi cation device

communi cat es Whdrlin tRSc&he Bﬁw@édu!%f is RRAGRIDA! the Fifdkprbfitre beink RRAf [HR 1h B REA ON

stored in the element, the first procedure placing the elenent into an
ant i - col pprsfl Brihqdereent efifcpagicylatwiddnibvniidesielicadsi beempropasly rene whem tewpmmumicagen

devi ce CoARaRRLFintichiing With GL SIERAT, Bfiheae RomAlitlcdiBi ddvide coﬂhﬁﬂ@aﬁé‘s@wﬁﬂhé he
movabl e ink unit support menmber while distinguishing each said el enent
based on®¥We D i nformation that has been read, the second procedure

pl aci ng the elghBAtheleifendbr ﬁ@ridg‘(ﬁta@’h’lﬂ@frmﬁ@@péchﬁ SSRCOREh RMBCIA UM Btilcllifith
wi thout the first procedure being run if the ID information stored in the

el ement S‘Pd%lt"ﬁ‘&rafti"’émoé? wggquapqsmg iraugh Bigantigoflisisnyode @i properly read by the

printer main Whdrdin W @RmEbMQeceMOPRIRE Bt the Borfk@viCBobdeick Snif MRBURYL CdtpkdXgmand t h
t he el enen so that. the el enent and the communi cati on device conmuni cate

with eack Gf FePmucatiny deyies@piinias e PRGHF Jre BdieBeBary HsUit BorardP iRt i on,
wher ei n theidgd meRmbnt] WEileShOmhimgy diadua ds&inbi Bcdiveqiver etk trakmSitcdtReiviingbn | S

not int n col lisian
Droug%l %ar from the prox;mlty of the transmitter/receiver within the entire movable range of the memory

circuit,

31 A printer according to Claim 30, wherein the ink units are detachable from the ink unit support
member.
32. A printer according to Claim 31, wherein after the ID information stored in the elements in each

of the ink units has been read upon execution of the first procedure, the second procedure is run without
the first procedure being run as long as power-off and power-on of the printer are not carried out and none

of the ink units has been replaced, allowing the communication device to communicate with the elements.

33. A printer according to Claim 30, wherein the ID information is element-specific data stored in the

element before the element is attached to the ink unit.

34. A printer according to Claim 30, wherein the ink unit support member is movable, and
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node to the active node w thout passing through the anti-collision node, and
wherein the el enent receives power fromthe comruni cati on device only when

brought proximate to the comunication device within et b | e
range of the nmenory circuit along with the cartridge ?r%verre% ﬁ“@ t he

menory circuit does not receive power fromthe transnltter/recelver when
brought far fromthe proximty of the transmtter/receiver within the entire
novabl e range of the nenDry circuit. -68 8 EEcenber 2006 41. An ink unit
accordlng to a i e. fron1t
suppor ¢ reno e 2ol pr T R bF e i Salts o 6T e APRORe i 8y P b ™
i nf or nat lpmmnauteso dleenmmtnisppien déviee by atoacnsnogfelet inkhunitshppoetingmebat. s bef ore t he
el enents are attached to the ink units. 43. An ink unit according to Claim
40, wherein the ink unit support nenber is novable, and the el enent of the
i nk unit 36. eceﬂvmhop@ﬁfeicntffyiom plhrlifyrof mk @nitsrimi printeri compribiyg thh etmpsnt'ought

pr oxi mat e t OAhllB%d xﬁé}t 'th%(:brgﬁy hesind¥ plliRa! W%kqmt Qﬁ%ﬂ@F [#Eﬂe%tlv% PRAA L

nenber . Unl accor 1 ng to al m ereln tl on
conpr i seslenﬂarnufoa@tpumg datp, dancaatloink suppertimeknberfot Rippattng the plurakityuiink wes endik ng

to daimga, M‘ﬁgﬁh&kﬁe B r fcﬁ%fﬁﬁ B4, g)aﬁcg'n doﬁtgét%g\l%mqﬁircﬁloflWlth%i?ee&érg {snﬁie

year in Wi C he I nk unit S rranu act unit accor

d ai m 44 lnwﬂérsepmﬂtm@ﬂhmh%iﬂ&wmbﬂwglaﬁm@ thhedmamicgaeradavise dsp@cmegﬁnwgwéthe
month in whtch the ink unit was manufactured. 47. An ink unit according to
Cl ai m 44, whérein the manufacturing data includes data for speci f{l ng a day
on whi ch the peifermine e fifg sroedyrrfia athish dhe. comgunipgiion drviggrfiommygiceesavifythe e m

44, wher gk theh B8 AROME AGLANTDNBroHR BN bibel HABSeldanR thelfirstSRELh Y piAdnPthe biBGaL T ON
where the ink unit was manufactured, 49. An ink unit according to C ai m 44,

wher ei n tiHeakingrelisionBAts pides a writabl e area where the printer main unit

can wite dat ger@adling NN bra&ildBre 3h BAmiMNEE RofR8niBdtioR td@VicdTBbiimbt M ates GAMNAL
wite data, and the manufacturing data are stored in the nonwitable area.

50. An i Klemgmiiof ea&Eé%ﬁ‘d‘?‘h‘@“ puppertesbintiemovapie inkiupit seppettimamberyvhs distinguishing i t s

are mountReheRbadedBn I infSHRARGH that MBTREH rekd, el se@d pidcddd@ pcinB kRN cldRhiind@h t
the IDinformation stored in the elenents of the ink units is read in a

non- cont &8t"e MRARher by the conmuni cation device provided in the printer main
unit, and wherein the second procedure is run without the first procedure being run if the ID information

stored in the element of a particular said ink unit has already been properly read when the communication
device starts communicating with the element, so that the communication device communicates with the
element,

wherein the element for storing data shifts from a specific state which is not in the anti-collision
mode to the active mode without passing through the anti-collision mode, and

wherein the element receives power from the communication device only when brought
proximate to the communication device within an entire movable range of the memory circuit along with
the cartridge movement, while the memory circuit does not receive power from the transmitter/receiver
when brought far from the proximity of the transmitter/receiver within the entire movable range of the

memory circuit.

36. A method according to Claim 35, wherein the ink units are detachable from the ink unit support

member.

37. A method according to Claim 36, wherein after the ID information stored in the elements in each

of the ink units has been read upon execution of the first procedure, the second procedure is run without
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a relationship between a | ayout sequence of the ink units on the ink unit
support nenber and the ID information stored in the elenents provided in

the ink units is specified by the printer main unit. - Eﬁﬁﬁﬁpﬁﬂ 006
51. A nethod of identifying a plurality of ink units |n a prln 06

conprising the steps of providing the printer, the printer having a novable
i nk support nmenber and a printer main unit having a conmunication device,
the ink unit support nenber being novable relative to the conmmunication
devi ce durlng operation of the printer; providing the ink units, each said

i nk uni t R&EGF Ageedire SpiagBREs 1058 aSsHOéYFT ?f&alula)@aer-an%%lerﬁ’km‘ﬁ%ﬁr? gotisurigdout AR d i n
t he novabt e ink knitdMid beSHRPRED, IBWRRhe bRAGUALAIIR BEvid2ed AGndujaRGHithlRe dentiadsa
read operation or a data wite operation through non-contact conmmrunication

bet ween the el enment and the comruni cation device; performng a first

procedur 8s.i N Whhetdd tabe@rdi OMALTIAIEES], GReréia ieCID iGRATAtIdh GOdlaBenbiebifit 1a slorERNt
of each |d i nk unit read | i nfor tlon stored in the el enent, the
P s )

first pr SBWPEb Hbis Aiashese e Bt an anti - col I i si on mode: and
perform ng a second procedure in which the connunlcatlon devi ce communi cat es
with the, elene k.unit disposed on e ink unit
Support Henben HaHef acear i R o e i PR B ERG S R AR e | D

i nformation tmabhhaﬁphﬁ&hdhead;MUWEmBemandxpenmﬁduﬁaanaﬂhngomh@ma{aﬁmmt

I nto an al%t 1ma1% t(I)TRle commu e1ra?10 n tvnt}:e Sfellg\‘o%c(i:ntpofg’l%eln Uril sus Or lf’ll’lrf]Em ! hOUt t he f Irst

pr ocedur BOBEAREC PG SOTPUTRECT 5VICR POPRAT TR MEriGy & %’Fhe el enent of a
partlcular said ink unit has already been properly read by the printer main

uni t —when e o e?}%m‘d%\cf%‘% DBefEN GBI, £ 4 oy F el iR st r%hl%ug ewﬂfat

so that t conmuni cati on neans’ devi ce. conmunecat
each ot hewvahi inh mleduemnemlm df & piiimgashgd pligguhionnit, the cldnidni beingrsnigedt cng

wher el n EQ? re%{i %E@ﬂfop IoPE d§tta%lt99pe¢a§itoﬁ i Ltnﬁn ‘Eén?a{& &lﬁﬁtﬁ] %ncbe%&zéeﬁa ‘?he"‘%rﬁéﬁt IS

not in the anti-collision node W passi ng through
t he antiambhhmsmwnamnmdcwqﬂmvwﬁ@k@imemhmfeheMEﬂM theciek weis sprpaerméntembeihg

comuni cail B AeHEE tRJ‘L&fn-%\(/@b({AuQ{ Q&Q:Qtdu?;Pg{ ﬂ%}a@ngfr @19 (?Plh‘r@r %H?E]ﬁ“&ngﬁn‘ki LBE is

device wthin an entire e ran Ircuit ong Wt
cartrldgdW#EVEﬁﬁnmmthlIe the nenory circuit does not receive power fromthe

transmtter/rge eﬁr‘ﬁ%‘i‘ m¥ &RitPERHEG h&utf z?'rﬁr;trﬁmehl.n‘@ iR' QK&}'{” the/ BhmbfEation device
transmtter/receiver wthin the entire novabl e range of the nenory circuit.
communicates with the element of each said ink unit to read ID information stored in the element, the first

procedure placing the element into an anti-collision mode, and a second procedure in which the
communication device communicates with the element of each said ink unit disposed on the movable ink
unit support member while distinguishing each said element based on the ID information that has been
read, the second procedure placing the element into an active mode; and

the second procedure is run without the first procedure being run if the 1D information stored in
the element of a particular said ink unit has already been properly read by the printer main unit when the
communication device starts communicating with the element, so that the element and the communication
device communicate with each other as the element is distinguished based on the ID information,

wherein the element for storing data shifts from a specific state which is not in the anti-collision
mode to the active mode without passing through the anti-collision mode, and

wherein the element receives power from the communication device only when brought
proximate to the communication device within an entire movable range of the memory circuit along with
the cartridge movement, while the memory circuit does not receive power from the transmitter/receiver
when brought far from the proximity of the transmitter/receiver within the entire movable range of the

memory circuit,
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52. A nethod according to Caim51, wherein the ink unit is detachable from
the ink unit support nenber. 53. A nethod according to Claimb51, wherein
the IDinformation are el enent-specific data stored in bef ore
the elenments are attached to the ink units. -70 8 Decen%g$ﬁ§§®@&F§Q§6A

met hod according to Caim51, wherein the ink unit support menber is
novabl e, and the el enent of the ink unit receives power fromthe printer
main unit only mhen brought proxinmate to the connunication devi ce by
novenent ,of th unit..su 0 o to. Claimb51,
wherein t e I'E) |mr11(fucr)l}tr?ﬁcf°m"ﬁg J%Ictqa“rnl @ggpﬂrrealﬂﬁ ac "tﬁ'}'tl 'F’l th q‘ 8 ? qhﬁf %k U ﬁupﬁ?’lﬂ S.
56. A netkoberaccording to Cla|n155, wherein the nanufacturlng data incl ude
data for specifying a year in which the ink unit was manufactured. 57. A
met hod according to C aim55, wherein the manufacturing data include data

f or specilyi ngnak unid atchrding toblagh 4, néretiemkhe B infoweesionran eleaentspenific &B@ stofedriet hod
accordin f ing data includes data for
speC|fy|gg%gné%gyggﬁﬁﬁﬁwmﬁ&gheaﬁﬂ;cﬂﬁ?@“&é@“ﬁanufaotured 59. A nethod
according to Caim355, wherein the manufacturing data includes data for
speci fyi gg a AL k@it Q&OI\M?@rt@ctanmo wﬁesalwtﬁe lmltmﬁ@ah%%aﬁgmo te, &hdTET hod
according to Claimb5 wherein the el ement co ses a witab e area where
the printer ﬂmleﬂfmwm of thaninkwunit gecgivesn PeIRY famhéimrirmbnfén angpniyphehen prigueht
printer pRLihatttb the @@ﬂlﬂﬁﬂlca%ﬁ &&/10@@% foveidde dFiie il B GOk Wehibgr, dat a are stored
in the nonwitabl e area. . hod according to ai m55, wherein a
plurality of the ink unlts are nounted on the unit support nenber provided
in the pgintepn ki dotdingtth@laif4b NfHRFeiBhd @NinfhnkRH chitpddemeeRnhs i fof he
ink units.is read in a non-contact manner by the comunication device

provi dedfedkWES-printer main unit, and a relationship between a | ayout
sequence of the ink unlts on the |nk unit support member and the ID
information stored in the elenents provided in the ink units is speC|f|ed by
the prinfer nép wwittaccoeizng taflamdiepiergiythe &%&fmg"maéﬁta inghde iR &5 SPSIIRDY i ded
in an i nkeadii whichahdink bdl WismBhfawhiegh are nountable on a novable ink unit
support nenber of a printer having a printer main unit, the elenent being
subject to data read operation or a data wite operation through non-contact
conmmuni cak.i onAn li}&tdhﬁaﬁbo'fd”i@ 10 lCediR Y, \Alivekiic hEMARkTBdiring Riad envcl@e d@h o isptebyihgla t he

rinter nai ink unit _support
P month in wf’uch the m un{? was manufactu[%%

47. An ink unit according to Claim 44, wherein the manufacturing data includes data for specifying a

day on which the ink unit was manufactured.

48. An ink unit according to Claim 44, wherein the manufacturing data includes data for specifying a

location where the ink unit was manufactured.

49, An ink unit according to Claim 44, wherein the element comprises a writable area where the
printer main unit can write data and a nonwritable area where the printer main unit cannot write data, and

the manufacturing data are stored in the nonwritable area.

50. An ink unit according to Claim 44, wherein a plurality of the ink units are mounted on the unit
support member provided in the printer main unit, the ID information stored in the elements of the ink
units is read in a non-contact manner by the communication device provided in the printer main unit, and
a relationship between a layout sequence of the ink units on the ink unit support member and the ID

information stored in the elements provided in the ink units is specified by the printer main unit.
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-71 8 Decenber 2006 nenber being novable relative to the comunication
devi ce during operation of the printer, the elenent being characterized in
that: the printer main unit perforns a first procedureg’ eﬁghﬁ%rt 6
conmuni cation device comunicates with the element of each Ink unit to read
IDinformation stored in the element, the first procedure placing the
el enment into an anti-collision node, and the printer main unit perforns a
second procedure in which the comunication device conmunicates with the
el enent of each ink unit disposed on the novable ink unit support nenber
whi | e di stinguishing the el enent based on the ID information that has been
read, thet.secAR@hod oCi@ehifendd AGRIRG of AR uGls AERntdr oMpAdingAhié iR ofdde, wherein
the second procedure is run wthout the first procedure being run if the ID
i nformation RPBIEYUEAPHE 8 %W@ﬁga"&g aam?J‘?]E’IFi‘ fugporsmembst AR gﬁf”ﬁ‘t"‘}ﬁ%n 41t eady
been pr opeirgya r @athuRicaddie dphideNttey imRiuAit Wapport WieBert BEng OfZMABe CRIatiaN tsland ce
starts conmmuni cati Lth the elepent, so that the el ement and the
connuniCQWFﬁwm’%VV@%C%%ﬁWﬁﬂP%ﬁPEO&ﬁ?W“@ﬁth other as the elenent is
di sti ngui shedprbéadieg themnki unés, leBth saidfink urithadng anvlenat for sloangedaeayeietink wiits 8¢ing | ng
data shifts froma specific state which . is not,i.n the anti-collision node
fo the acpiud fsd RS bl SuBh T s bt APk oci - BE P b g ot oo
wher ei n tdwe wetcenpenatiorf through osri-cigtadiatomniuazetiondstveonvire dangm briethe oommricadson on
devi ce o&%y when brought proximte to the comuni cation device within an
entire nbvabl e range of the menory circuit along with the cartridge
nmovenent , whi peefotrhieg aBrsoprgcedime guivhicld e sommtnicad credevee powmnnifatawithhige element
transmt / ' . I . I e jmt f the
tr anom ¢ oy S G AR B S flred AR Aol B Al e sement
63. A coimpuinanti-syiitiemmedemmdi sing: a conputer nmin unit; a display connected
to the computghofmhd sl B BT WAIAIME LINEGHEHo] Qe HRTAHLEL WHRI A,
unit, the printer conprising a pfurallty of 'Irnk units respectively equi pped
with el eplemens of eseh saidonk widt disposed oa theomeapfeink pikit spbart wempipso whilgwdiptingwishieg each
suppor ti ngy el&rﬂ&.‘f QASE'J 81 1 YD A folnflor Bt s b@e’ﬂ%aﬁ‘l, 1R El%&édglré pqia%}ﬁg(ﬂ% Jlé?llient
reading or witing data by non-contact conmunication wth the €lenents, the
i nk uni t ingAsPelive Mpdrber bei ng novabl e relative to the conmunication device
_dur I'ng oper at !vﬁ’e'?eix?thets&%ncﬁ) Ho@éd@fe is Hﬂlewiﬁl'bhtnheeﬁrspﬁweﬁﬁrggeigéwunaﬁ' fh'e rl§tinfgﬁﬁﬁ&gur e
in which the communi cation device comrunicates wth

stored in the element of a particular said ink unit has already been properly read by the printer main unit

when the communication device starts communicating with the element, so that the element and the
communication means device communicate with each other as the element is distinguished based on the
ID information,

wherein the element for storing data shifts from a specific state which is not in the anti-collision
mode to the active mode without passing through the anti-collision mode, and

wherein the element receives power from the communication device only when brought
proximate to the communication device within an entire movable range of the memory circuit along with
the cartridge movement, while the memory circuit does not receive power from the transmitter/receiver
when brought far from the proximity of the transmitter/receiver within the entire movable range of the

memory circuit.

52. A method according to Claim 51, wherein the ink unit is detachable from the ink unit support
member.
53. A method according to Claim 51, wherein the [D information are element-specific data stored in

the elements before the elements are attached to the ink units.
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the el enment of each said ink unit to read ID information stored in the

el enment, the first procedure placing the elenent into an anti-collision
node, and a second procedure in which the conmunicatio i ni cat es
with the el ement of each said ink unit supported by thglggégﬁﬁgraﬁ uni t
support nmenber -72 8 Decenber 2006 while distinguishing the el enent based
on the ID information that has been read, the second procedure placing the
el enent into an active node, wherein the second procedure is run wthout the
first procedure being run if the IDinformation stored in the elenent of a
particular ink unit has already been properly read when the conmunication
devi ce s#art s xﬁammmmahg mg:lw'ntShl \t/tkwene:lheme Mhit supPort ﬂﬂaﬁbetr nemﬁzamrundl cation

devi ce conmuni cat es. wi.t nt, the e toring data
b tes 1rom Moo it s itcmrteer gy TR B St oo b heRReG t he
active nnﬁmnmimhmewmaS$mmgdth&ﬂmQMWmhanammemkﬁhtM$mnnnﬂmﬁ£, and wherein the
el ement for storing data receives power fromthe comruni cati on device only
when brought proximate to the communication device within an entire novabl e
range of55t he Amperthod/accordiogitd Clasnt 6hgvhwietnhthd ReinGsungtiondg@priey ewwriicturing idhte férhe
menory qkﬂﬁyk%mdoes not receive power fromthe transmtter/receiver when

br ought romthe proximty of the transmtter/receiver within the entire
novabl e range of the memory circuit. 64. A printer conprising-: a plurality
of ink its f ri a, a
movabl e%:ank Auxgl?tggcfzécsgrg#ng 1§ 8%9 RS S}éﬁlﬂ'egsrﬂthg %{ﬁ&ttﬁ{n%%gél?lhc?ug? d{it%tfcs)r &ﬁfl)égglt’ldl ts,

t he |nk)@numwmbbmng*dmta@hmmw&wwn@n1the |nk unit support nenber and a
comuni cation device for reading or witing data by non-contact

comuni cation with the elenents, the ink unit support nenber being novable
rel ativeTt o theethebeserdingde Cloim ddwtheesinite maghfenteing tdpig Ancifde dpte ferrspepifeing at he
printer Raw iRUhich telifiSinitNa0 GaMHERusd) Whi ch the communi cation device

conmmuni cates with the el enent of each said ink unit to read ID information
stored in the elenment, the first procedure placing the elenent into an anti -
col l'isiop ”Dd!@met%’!ﬁac@orai%g%élam %%Hﬁeﬁn thé‘m%‘fa‘éﬁnﬁ@@at&ﬁlm'&'dﬁ@tfb&'ae mgﬁe
communi cates with the el enent of each said ink unit supported by t
anabIe‘Fhw1WWﬂ%m§Uﬁﬁ6¢Waﬁ@ﬁﬁgFmWH|Ie di sti ngui shing the el ement based on
the ID information that has been read, the second procedure placing the

el ement into an active node, wherein after the ID information stored in the
el enent 5| n edrmethed acoriing Lﬂ1¢|la‘"hé% e tlflfélaepu{pﬁ@ﬁng data includes data for specifying a

location where the ink unit was manufactured.

60. A method according to Claim 55, wherein the element comprises a writable area where the printer
main unit can write data and a nonwritable area where the printer main unit cannot write data, and the

manufacturing data are stored in the nonwritable area.

61, A method according to Claim 55, wherein a plurality of the ink units are mounted on the unit
support member provided in the printer main unit, the ID information stored in the elements of the ink
units is read in a non-contact manner by the communication device provided in the printer main unit, and
a relationship between a layout sequence of the ink units on the ink unit support member and the D

information stored in the elements provided in the ink units is specified by the printer main unit.

62. An element for storing data and which is provided in an ink unit, a plurality of which are
mountable on a movable ink unit support member of a printer having a printer main unit, the element
being subject to data read operation or a data write operation through non-contact communication

between the element and communication device provided in the printer main unit, the ink unit support
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execution of the first procedure, the second procedure is run wthout the
first procedure being run as long as power-off and power-on of the printer
are not carried out and none of the ink units has beengr | owi ng

t he conmuni cation device to communicate with the el eneﬁtlggéﬁﬁgg'e‘izlqﬁbhe | D
information is el enent-specific data stored in the el enent before the
elenment is attached to the ink unit, wherein the elenent for storing the
data shifts froma specific state which is not in the anti- collision node
to the actlve node assin hroug h anti-collision nodge, and -73
5 Doc e DB FOIE HENS A B BT s R0 oL gf e PRSP Eter vos
power f roeii tireacprikddtiethaon| y mhen brought prOX|nate to the connunication
device by a nopvenent of th |t ) p or

Tovabl et angd oP e Ty PR e ZRbHBNGER DnEhEhr b7 | AGE RS Bhe AR e uni | o
t he meneoymonicaesi with e elsmerotof eabank/ enipowerd IDriofurdien ttosed Smittet eandene dei firer
\é\’hnt?lnr 2!’ (r)ﬁl')l (E)ulre El?cé%t%@ e];elt[]‘l?rﬁpltl"ltg)é{’l g}ltl-goéllsllogtrtrllcie(ie ! I’g neipnﬁn e;[:r en!;a{ﬁ ergte }Igev Fl?s:l\éif ;g‘/:?or{lg the
p: ur a: i ';pyocadure in ke hikrhi t?scqnnmancpnomcteem; ccnmnmqa?s wgh tﬂwllemteetpﬁ eac;h ink pmompdéadg t he
plurali ectivel y. equi nt.s at a,
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63. A computer system comprising:

a computer main unit;

a display connected to the computer main unit; and

a printer connected to the computer main unit, the printer comprising a plurality of ink units
respectively equipped with elements for storing data, a movable ink unit support member for supporting
the plurality of ink units, and a communication device for reading or writing data by non-contact
communication with the elements, the ink unit support member being movable relative to the
communication device during operation of the printer,

the printer carrying out a first procedure in which the communication device communicates with
the element of each said ink unit to read ID information stored in the element, the first procedure placing
the element into an anti-collision mode, and a second procedure in which the communication device

communicates with the element of each said ink unit supported by the movable ink unit support member
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execution of the first procedure, the second procedure is run wthout the
first procedure being run as long as power-off and power-on of the printer
are not carried out and none of the ink units has bee Fﬁﬁ!%ﬂig‘ Iomnng

t he conmuni cation device to communicate with the el ene € e?%

el ement for storing data shifts froma specific state which is not |n the
anti-collision nobde to the active node w thout passing through the
anti-collision node, and wherein the elenent for storing data receives power
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communi BAHG NSt FEREH bt GRhe 1 HOVRBIE bah FitjePept re@%éhwmdwrw%. t
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Ci rcui t stored 4h the element of a particular ink unit has already been properly read when the communication
device starts communicating with the element, so that the communication device communicates with the
element,

wherein the element for storing data shifts from a specific state which is not in the anti-collision
mode to the active mode without passing through the anti-collision mode, and

wherein the element for storing data receives power from the communication device only when
brought proximate to the communication device within an entire movable range of the memory circuit
along with the cartridge movement, while the memory circuit does not receive power from the
transmitter/receiver when brought far from the proximity of the transmitter/receiver within the entire

movabie range of the memory circuit.

64. A printer comprising:

a plurality of ink units respectively equipped with elements capable of storing data, a movable ink
unit support member for supporting the plurality of ink units, the ink units being detachable from the ink
unit support member, and a communication device for reading or writing data by non-contact
communication with the elements, the ink unit support member being movable relative to the
communication device during operation of the printer, the printer having:

a first procedure in which the communication device communicates with the element of each said
ink unit to read ID information stored in the element, the first procedure placing the element into an anti-
collision mode, and

a second procedure in which the communication device communicates with the element of each
said ink unit supported by the movable ink unit support member while distinguishing the element based
on the 1D information that has been read, the second procedure placing the element into an active mode,

wherein after the ID information stored in the element in each said ink unit has been read upon
execution of the first procedure, the second procedure is run without the first procedure being run as long
as power-off and power-on of the printer are not carried out and none of the ink units has been replaced,
allowing the communication device to communicate with the elements,

wherein the ID information is element-specific data stored in the element before the element is
attached to the ink unit,

wherein the element for storing the data shifts from a specific state which is not in the anti-

collision mode to the active mode without passing through the anti-collision mode, and
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wherein the element provided in each said ink unit receives power from the printer only when
brought proximate to the communication device by a movement of the ink unit support member within an
entire movable range of the memory circuit along with the cartridge movement, while the memory circuit
does not receive power from the transmitter/receiver when brought far from the proximity of the

transmitter/receiver within the entire movable range of the memory circuit.

65. A method of identifying a plurality of ink units in a printer, comprising the steps of:

providing the plurality of ink units respectively equipped with elements for storing data,

providing the printer, the printer having a movable ink unit support member for supporting the
plurality of ink units, the ink units being detachable from the ink unit support member, and a
communication device for reading or writing data by non-contact communication with the elements, the
ink unit support member being movable relative to the communication device during operation of the
printer, and the element provided in each said ink unit receives power from the printer only when brought
proximate to the communication device by a movement of the ink unit support member;

performing a first procedure in which the communication device communicates with the element
of each said ink unit to read ID information stored in the element, wherein the ID information is element-
specific data stored in the clement before the element is attached to the ink unit, the first procedure
placing the element into an anti-collision mode, and

performing a second procedure in which the communication device communicates with the
element of each said ink unit supported by the ink unit support member while distinguishing the element
based on the ID information that has been read, the second procedure placing the element into an active
mode,

wherein, after the ID information stored in the elements in each said ink unit has been read upon
execution of the first procedure, the second procedure is run without the first procedure being run as long
as power-off and power-on of the printer are not carried out and none of the ink units has been replaced,
allowing the communication device to communicate with the elements,

wherein the element for storing data shifts from a specific state which is not in the anti-collision
mode to the active mode without passing through the anti-collision mode, and

wherein the element for storing data receives power from the communication device only when
brought proximate to the communication device within an entire movable range of the memory circuit
along with the cartridge movement, while the memory circuit does not receive power from the
transmitter/receiver when brought far from the proximity of the transmitter/receiver within the entire

movable range of the memory circuit.
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