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SAVE BACKGROUND OF THE | NVENTION Field of the Invention The pFasd
invention relates to an ink cartridge detachably attached to a printing
apparatus like an ink jet printer or an ink jet plotter. Mre specifically

the invention pertains to Nkgu £R§SIgRg i nformation relating
to the ink cartridge. Desc??%??gnbg}%?ﬂ% E@?ate Art The ink jet-type

printing apparat gy THETRNJEE AND CRRISRTERE UBTING ernRBisaMpody to cal cul ate
the remaining quantity of each ink in the ink cartridge based on the
anount of ink ejected fromthe print head and to inform the user of a
state of running out of the ink, in order tq prevent the printing
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is attachedeteesddbineattocded itd ;¢ mrinohinggardiagptnkg addecan ijgsk out
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2 August 2 ap or the storage e nt o I nk cartridge.
information relating to the ink cartridge.

Description of the Related Art

The ink jet-type printing apparatus is arranged to
cause the printer main body to calculate the remaining
gquantity of each ink in the ink cartridge based on the
amount of ink ejected from the print head and to inform
the user of a state of running out of the ink, in order
to prevent the printing procedure from being interrupted
by the out-of-ink.

One proposed ink cartridge has a storage element,
in which various pieces of information relating to ink kept
in the ink cartridge, for example,; the type of ink and the
quantity of ink, are stored. The ink cartridge has these
pieces of information regarding ink, and the printer, to
which the ink cartridge is attached, reads the stored
information regarding ink and carries out the printing
procedure suitable for the ink.

The ink cartridge is expendable and thereby required
to have as low manufacturing cost as possible. A storage

unit having a large storage capacity can thus not be



There is, however, a contradictory requirenent of storing greater pieces
of information relating to the ink cartridge into the storageAegese0s in
order to enable the wuser to obtain the detailed information relating to
the ink cartridge. SUMWARY OF THE | NVENTI ON The object of the present

i nvention is thus.t pr.Qvi de, i_nk I dge t e I I.ec of
infornatioﬁi?% %%?ngogbti(% ?ﬁgggggif%%é%%h?ogfeggﬁ%lgﬁQ ?%F@Fﬁﬁ? 5h on a
remai ni ng qeaitd tis OhRAGRe t Nka doh beadsteved ebigutieniéytidrf a5épiage

el enent, while reducing the manufacturing cost of the ink cartridge

i ncl udi ng ghreatstorpgeceleneht inThemsdjiezt peélafdnaventtba iigkal so to

provide a printer usjng such an ink cartrid%e,_a net hod of wwiting
i nf or mat i of A 95g tREPNER® kERERERI GHBMCRAd ANsPERGFet O FREPLRcFGed in

the ink cartri 23S ar . “ﬁEﬁ e rs, t
obj ect s ishgg?ﬂa(?fg%t%;ﬁakq%ﬂéﬁéé%%ggggggéﬁhc a %g r%ﬁ?ﬁbré e%% gﬂe
printer. Tﬁgﬁlﬁgﬁﬁ&i&?@ge includes a storage unit that stores plura

pi eces of specific information relating to the ink cartridge. The storage
unit has a storage area that includes a plurality of nenory divisions
respectively having nininun1stora§e capacities__of hits required for

storing the plural pieceS(ﬁU%%%B‘fpg TR o NRENSHON n the i nk cartridge of
the present inveghixo%bié‘% éﬁ?ort%%e Q/’Pééeﬂ%s i%vsér\%f&ﬁ i"ﬁe,eacﬂdl?'t‘?i ng a
plurality of 2 ugus 0 menory di vi si ons, Ich respectively have
m ni num st praga deaPacihkesaftPiliger et eshdpLest giided herpl ural pieces
information relating to the ink cartridge, for example,
information on a remaining quantity of each ink, to be
stored efficiently in a storage element, while reducing
the manufacturing cost of the ink cartridge including the
storage element.

The object of the invention is also to provide a
printer using such an ink cartridge, a method of writing
information relating to the ink cartridge, and a storage
unit included in the ink cartridge.

At least part of the above and the other related
objects is actualized by an ink cartridge detachably
attached to a printer. The ink cartridge includes a
storage unit that stores plural pieces of specific
information relating to the ink cartridge. The storage
unit has a storage area that includes a plurality of memory
divisions respectively having minimum storage capacities
of bits required for storing the plural pieces of specific
information.

In the ink cartridge of the present invention, the

storage unit has a storage area including a plurality of



of specific information. This arrangenent enables the specific information
relating to the ink cartridge, for exanple, pieces of infornaugost@w06
remai ni ng quantities of 1inks and pieces of information on the year, nonth,
and date of manufacture of the ink cartridge, to be stored efficiently

into the s %:ﬁx?chg%‘&‘lhs%hlse LRI ngsg)%?bﬁ%vé;y%%% itch £ IB soffongsi nk

cartridge. ordance w th one 't cation the ent

invention, ddiadl visk pre6essofegpaGidd Fort Rit@TRid @Whé Qildhﬁ@lapﬂééég of

information relating to manufacture of the ink cartridge. In one
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menory division, which _has a stora capaC| tqvJ of 7 k and stores a piece
e
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manuf act ur g g&i@ i I5¢ S qﬁ%‘q@? af bits
and stores a p| ece’ E%g?&%ﬁ%ﬁ&;g‘ggr ?%ng%arrgrg% 9{151%? nu acture gf t he
ink cartri dg&s and pisery 8¢t Uh€odalat i s Yhei yearomombhGhahasiat st or age

capacity of 5 bits and stores a piece of information regarding a date of
manuf act ur efomaref aakuzgr tafi dgee Lmk Idareohdogur 4td dre sthgedanuf acture

year rrermré di.vi sion, the man fact l#&ﬁ nont h, penory di vi sion, and .t he

manuf act ur 8% ddte FRhbYy 1hdix A%e A hhged it & h‘?%d‘é‘éﬁﬂgn(,tél‘? n the
storage §AufdciSrPhE YA orfh%l tf}‘?ﬁét@éf@?lﬁ a also includes a

manuf acture our menory diVvision a storage capacity of 5 bits

and stores a piecq &fcobhbiamtd wdrth3 odAPgesle r2(Hte apgdal ¢h fgoanohotkh e Of
manuf acture of the ink cartridge, and a manufacture m nute nenory

di vi si on, WAPEkMHasinvensigge the plural pieces of specific

information include a piece of information relating to
manufacture of the ink cartridge. In one preferable
embodiment, the storage area includes a manufacture year
memory division, which has a storage capacity of 7 bits
and stores a piece of information regarding a year of
manufacture of the ink cartridge, a manufacture month
memory division, which has a storage capacity of 4 bits
and stores a piece of information regarding a month of
manufacture of the ink cartridge, and a manufacture date
memory division, which has a storage capacity of 5 bits
and stores a piece of information regarding a date of
manufacture of the ink cartridge. 1In this configuration,
the manufacture year memory division, the manufacture
month memory division, and the manufacture date memory
division may be arranged in this sequence in the storage
area.

It is preferable that the storage area also includes
a manufacture hour memory division, which has a storage

capacity of 5 bits and stores a piece of information



capacity of 6 bits and stores a piece of information regarding a mnute of
manuf acture of the ink cartridge. It is preferable that the s2aouggs2aoea

further has a validity termnmenory division, which has a storage capacity
of. 6 bits and stores a piece of information regarding a termof validity
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pi ece of inf &rarm;f@@tﬁ%aaﬁéh@&@mtewa’ﬂ}ofdlmgﬁbhy @ﬁlbﬁkhaléeatstarta@% i nk
cartridge after unsealing the ink cartridge. 1In this configuration, the

manuf act ur eaeacibgnofy 6 ditsi eand tdinasudaptigrae nofit hndferora/t doxi si on,
the manufacture _date nenory division, the manufacture hour nenory
di vi si on, fqﬁg%ﬁﬂﬁﬂacﬁuméqﬁFﬁn%fN%ﬁﬁP?@ﬁ?HEﬁcﬁﬁ tPﬁeL%§|Qﬂ¥9r%€Bﬁlnenory

division, and the after-unseal gg yald éjéﬂ%t§¥8}%ﬁgng%é%‘@&Efﬁk{hﬁgﬁother

arranged in this ™ seguencé in & storage area accordance

preferabl e ;appli £88 k9N t Hm tHEMBEGS Atv i SWEAL | @i dHEen8E0RAGR AF£Ge has an
ink quantity information nmenory division, in which a piece of information
relati ng t capapmhyi by @fHjm£|ahdks¢mnestaepiEMe(nitlnﬂgemairnmred t he

ink quantity information mnenory division being |ocated at a specific
addr ess th&@QQQﬁ%EEeéséﬁﬁﬂl?ﬁ Yélﬂﬁéﬁﬁﬂﬁﬁylﬁkvﬁﬁﬁﬁ1%ﬂ khiccHHhe piece
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i nvention, qtike $iOh a3 1dh tha ¢ a2s Adgtddle 80 ciltheldfdeshi Bl aMdrLssregunt er
that outputs a count in response to a clock signal output fromthe
printer; aadpiece of information regarding a term of validity of ink
kept in the ink cartridge after unsealing the ink cartridge.
In this configuration, the manufacture year memory
division, the manufacture month memory division, the
manufacture date memory division, the manufacture hour
memory division, the manufacture minute memory division,
the validity term memory division, and the after-unsealed
validity term memory division may be arranged in this
sequence in the storage area.

In accordance with another preferable application
of the present invention, the storage area has an ink
quantity information memory division, in which a piece of
information relating to a quantity of the ink kept in the
ink cartridge 1is stored, the ink quantity information
memory division being located at a specific address that
is accessed prior to the memory division in which the piece
of information relating to the manufacture of the ink
cartridge is stored.

In accordance with still another preferable

application of the present invention, the storage unit



a storage elenent that has the storage area and is sequentially accessed
based on the count output fromthe address counter. The presgnugiugt\veoéi on
is also directed to a nethod of witing plural pieces of specific
information into a storage unit that is included in the ink cartridge

havi ng a“yiﬁ)&er%aést;hearﬁbga&rgegf iQAtd Pngnand Rei figr detachaly 1attached

to a printer. e nethod 1 ncludes the steps of: generating the plural

pi eces of spaghbheel Rforamiicrk swhphah ondpitde #rpmnetheofpriv berat bhord
relating to the ink cartridge; and witing the plural pieces of generated
specific i f Fharage iedtonenpl thati haofthendtprdds sibaAd athtiare
allocated in the storage unit and respectiv have m ni nu tora
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i nfornmati O%ddr]%@sgebg‘?ﬂl@r.t he present invention wites the plural pieces
of specific information into a plurality of nmenory divisions that are

al l ocated in the Hormgesanitt ihoentdspecis wel yo hayeeritrd drumo sd anaghod

capacities of bits required for storing the plural pieces of specific

i nfor mati oRf Wiikthrgapdeimdlt RiRGEEsOEhEPSFEdi¥T clnNT AFBTEt QBN REPaRI ng to
the ink cartridge, for, e l e, . pieces . _of ipforpation_qQn .remi.nin
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storage unit,” while reducing the manufacturing cost of the ink cartridge.
The presenttitamgiddortois dninter . di Tretrdthodaintl2idagusie 2006pspo£at er,

to which the ink cartridge havi n_‘? any one of the arrangenents di scussed
above is dgeaREzdringt tdehadlural pieces of specific information,

which include a piece of information relating to the ink
cartridge; and writing the plural pieces of generated
specific information into a plurality of memory divisions
that are allocated in the storage unit and respectively
have minimum storage capacities of bits required for
storing the plural pieces of specific information.

The method of the present invention writes the plural
pieces of specific information into a plurality of memory
divisions that are allocated in the storage unit to
respectively have minimum storage capacities of bits
required for storing the plural pieces of specific
information. This arrangement enables the specific
information relating to the ink cartridge, for example,
pieces of information on remaining quantities of inks and
pieces of information on the year, month, and date of
manufacture of the ink cartridge, to be stored efficiently
into the storage unit, while reducing the manufacturing
cost of the ink cartridge.

The present invention is further directed to a



The printer of the present invention uses the ink cartridge with the
storage unit, which has a storage area including a plurality2elguemog
di visions, which respectively have m ni mrum storage capacities of bits
required for storing the plural pieces of specific information. This

arrangement, .napl £ f!gewﬁﬁeﬁi the ihafeunatigiyd elAring 40viH8el H¥ the

cartridge, "for exanp pi eces of I nformation on remaining quantities of

i nks and pirecasqg@henffsorqmd ¢ wasen A weals Aenblvhandy dateaethed.
manuf acture of the ink cartridge, to be stored efficiently into the
storage unit, whilhe rmgiefay che thampBaesaRitng N Ustieor VRS MheatnkKi dge.

The present invention is. also directed tq .a stor unit .that is included
in an ink Eﬁ'ﬁtﬁh‘é}%? "ﬁ'lihijh e EtPFﬁQ&gémiJst dé’&’e@c%g&‘"f aﬁtséctﬂféacp?oaﬁeﬁri nt er
and is read, Ands it heR -4 NEePr bt Hemd PP §419524Q 44 tyRAEHa Storage
area that i1ncludes a plurality of nenory divisions respectively having
m ni num st eeage: capacilyl asvwd Mihsimueqtisedgéorvapaariinge s pEubdlt pi eces of

specific information. The storage unit of the present invention included
in an ink teaxixr@ fas &tawingethee® iuicrbdPhgcas Miurapeeyfér nenory

di vi si ons, ,whi ch resggcti¥ I‘% ha}:ve m ni8chm St%?ge ¢ acities Jc_n:: bits
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cartridge, for exanple, pieces of information on remalning quantities of
i nks and ppeees bfi Ahdamiaohonnoh 2eRaguiin ?qhan ttihei ¢yearf iming henand
date of manufacture of the ink cartridge, to be stored efficiently into the
storage unPieces of information on the year, month, and date of
manufacture of the ink cartridge, to be stored efficiently
into the storage unit, while reducing the manufacturing
cost of the ink cartridge.

The present invention is also directed to a storage
unit that is included in an ink cartridge. The ink
cartridge is detachably attached to a printer and is read
and written by the printer. The storage unit has a storage
area that includes a plurality of memory divisions
respectively having minimum storage capacities of bits
required for storing a plural pieces of specific
information.

The storage unit of the present invention included
in an ink cartridge has a storage area including a
plurality of memory divisions, which respectively have
minimum storage capacities of bits required for storing
the plural pieces of specific information. This
arrangement enables the specific information relating to

the ink cartridge, for example, pieces of information on

remaining quantities of inks and pieces of information on



whi | e reduci ng the manufacturing cost of the ink cartridge. In accordance
with one preferable application of the present invention, the pNgustaoos

pi eces of specific information include a piece of information relating to
manuf acture of the ink cartridge. In one preferable enbodinent, the

storage arga | nig%ges?%b,{@gyfgﬁgua%tyeeagf FEfRER el 08, (Wl Ghyjhas a

st orage capacit stores a piece of I'nformation regarding a

year of menuf@eidge ,of othe sittc Sdllfif dgeen 81NNt aCt e & 1B §e WRLBYY
di vi sion, which has a storage capacity of 4 bits and stores a piece of

i nf or mat i owhrielgar dedg cd npnt e ohanwdradtacr ing ebsttheoff nkheainki dge, and a
manuf acture date, _nenory division, which has a storage capacity of 5 bits
and st or esC84fi%tR96f information regarding a date of manufacture of the

ink cartridge. | 'int Qi’:%o%gricgéj%ﬂ.r?%’ne bggm%%ﬂﬁgé{i%m%ythe

di vision, the manufacture nonth menory division, e nmanufacture date

mermory  di E&%isﬁéhﬂay.nb@n&rircﬂﬂgeﬂhbnpumISalsegﬂ@a@e ioF tdgesieiiage area. It
is preferable that the storage area al so includes a nanufacture hour

menory di visfernahich Haslaideopagéeceapdti ipformathian madastiovgesta pi ece
of information regarding an hour of manufacture_ of the ink carfridge, and
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of the ink cartri It I's pre e t hat e storage area further has 7
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capacity of. 6 bits and stores a piece of information

and stores a piece of information regarding a year of
manufacture of the ink cartridge, a manufacture month
memory division, which has a storage capacity of 4 bits
and stores a piece of information regarding a month of
manufacture of the ink cartridge, and a manufacture date
memory division, which has a storage capacity of 5 bits
and stores a piece of information regarding a date of
manufacture of the ink cartridge. 1In this configuration,
the manufacture year memory division, the manufacture
month memory division, and the manufacture date memory
division may be arranged in this sequence in the storage
area.

It is preferable that the storage area also includes
a manufacture hour memory division, which has a storage
capacity of 5 bits and stores a piece of information
regarding an hour of manufacture of the ink cartridge, and
a manufacture minute memory division, which has a storage
capacity of 6 bits and stores a piece of information
regarding a minute of manufacture of the ink cartridge.

It is preferable that the storage area further has



regarding a termof validity of ink kept in the ink cartridge, and an
after-unseal ed validity termnenory division, which has a stapagest@apacity
of 5 bits and stores a piece of information regarding a termof validity of
ink kept in the ink cartridge after unsealing the ink cartridge. 1In this
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validity termnmenory division, and the after-unsealed validity term nmenory
di vi si on mmedeer@ingnged dim t df svaddgliciic eof ninke kst age dhea.inkh
accordance with another preferable application of the present invention,
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application of the present invention, the storage unit includes: an
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of the present invention will becone nore
memory division, the manufacture minute memory division,
the validity term memory division, and the after-unsealed
validity term memory division may be arranged in this
sequence in the storage area.

In accordance with another preferable application
of the present invention, the storage area has an ink
quantity information memory division, in which a piece of
information relating to a quantity of the ink kept in the
ink cartridge is stored, the ink quantity information
memory division being located at a specific address that
is accessed prior to the memory division in which the piece
of information relating to the manufacture of the ink
cartridge is stored.

In accordance with still another preferable
application of the present invention, the storage unit
includes: an address counter that outputs a count in
response to a clock signal output from the printer; and
a storage element that has the storage area and is

sequentially accessed based on the count output from the

address counter.



apparent fromthe follow ng detail ed description of the preferred

enbodi rent wi th the acconpanying draw ngs. BRI EF DESCRI PTI ON ©Rudi#t 2006
DRAWNGS Fig. 1 is a perspective viewillustrating the structure of a main
part of an ink jet printer in one enbodinent according to the present

I nvention, Fig. %Elés@ LHRCUY bbhoskdi agram Qfethe dded €5, Bhigt er
showmn in Fig. 1; Fig. 3 1s a deconpoSed perspective viewillustrating the
structure efdgwageagbagefusesei preBentnkingesnpiont erilbf behementwasht erent ;

Fig. 4 schematically illustrates a connection between a printer main body,
a control k@OPamenst 6rage the dmehiewipggded ashond defaydmtisin meogzihe

openings fornmed on _the print head.sho in_ Fig. 1; Figs. .6A and 6B are
perspectiv@qﬁ%ﬁﬁr§€h§m§a4%W?9g WF&&Qﬁhﬁiﬂﬁcgm?%ﬂX%é@u?EaHﬁgﬂFink
cartridge and a cartridge attachnment unit of the printer main body,
respectively; Fig. 7 is a sectional viewillustrating an attachnent state
in which the ink cartrBRUEFSD®STRIPFIGN O ITHE abRAWNGGI 0 the cartridge
attachnent unit shown in Fig. 6B; Fig. 8 is a flowhart show ng a
processing routi Adg-exkeclfed RETFRIFRIVE Fowet bhppriredime the et
printer; F%g: 9 is a flowhart shogﬁggfal?rog ss% g rout{ge .% 2 August
5006  execTierH IR o8l GFTLR i RELGf Fnel rkd fet St i BT ¢ 1'% a

bl ock di agramdd{mishtabictbddengNte" Rdle HidsEhY @ ffedhEont Orage el enents
shown in Fig. 3

Fig. 2 is a functional block diagram of the ink jet
printer shown in Fig. 1;

Fig. 3 is a decomposed perspective view illustrating
the structure of a carriage used in the ink jet printer
of the embodiment;

Fig. 4 schematically illustrates a connection
between a printer main body, a control IC, and storage
elements;

Fig. 5 shows a layout of nozzle openings formed on
the print head shown in Fig. 1;

Figs. 6A and 6B are perspective views schematically
illustrating the structure of an ink cartridge and a
cartridge attachment unit of the printer main body,
respectively;

Fig. 7 is a sectional view illustrating an attachment
state in which the ink cartridge shown in Fig. 6A is
attached to the cartridge attachment unit shown in Fig.
6B;

Fig. 8 is a flowchart showing a processing routine

executed at a time of power supply to the ink jet printer;

Fig. 9 is a flowchart showing a processing routine



Fig. 11 shows addresses of the control 1C seen fromthe printer main body
and the internal data structure (nenory map) of the storage zhegesitovst h
regard to itens of information on the black ink cartridge; Fig. 1.2 shows
addresses of the control. 1C seen from the printer main body and the

i nt er nal d%%feé&féﬁt H&Ea(%@ﬁ@%yoﬁp)tﬂﬁetgg $her age ejepept-Wdd-tegard to
I n e C

items of ormation on t olor ink cartridge; Fig. 13 shows the

correl ati on bet weeny i he dddaassesk dbageam yltekltxrafiddeiss drmigerehenent s
and the addresses in the control IC (print controller); Fig. 14 is a

fl owchart ShHEMAguEepEdcdst? ngtpoadiene lenertitedieyn hel cbABr-ol341 C in the

course of the readi ng rqcess fromthe staqorage elements; Fig. 15_.is a
timng chart on ?Heg 'oc]c]gsﬁé’b%w%fa‘ﬁ‘ﬁ’é“?é&df’%g% FoC& rs{ers(?%%é:i%e??lefﬁm}mhart
of Fig. 14;nand,r i gerlthdsh aHEYSREH I8 ViRWeirhluStd At 4 ng ti-he @ppear ance
of another ink cartridge as one nodification of the present invention.
DESCRI PTI Om@mobHE iR FERREDhEVBEDINANT & 1 ¢ie n st wEtrhodieertd H deinesak

Structure of Ink Jet-type Printing Apparatus) Fig. 1 is a perspective view
illustrati g dieformnagdony ©nfthenhildGiarinofcantrdklget printer 1 in one

erbod! Tent accor 13 L HHE Bl SRR LOKE Sl THE Ly Lt BIARUEL O
to which argeanyiefn 86 fiadls b EQPNERLEEGhe et EPARYL &Ia AL SedeRNAL
executes an operating systemand predeterm ned prograns to function, in
conbi nat i ofmemiory trteep ) N&f ] ehepsiotrarge Blemmsninwihk retatrype ritdmsg

of information on the color ink cartridge;

Fig. 13 shows the correlation between the addresses
in memory cells of the storage elements and the addresses
in the control IC (print controller);

Fig. 14 is a flowchart showing a processing routine
executed by the control IC in the course of the reading
process from the storage elements;

Fig. 15 is a timing chart on the occasion of the
reading process shown in the flowchart of Fig. 14; and

Fig. 16 is a perspective view illustrating the

appearance of another ink cartridge as one modification

of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[First Embodiment]
(General Structure of Ink Jet-type Printing Apparatus)
Fig. 1 is a perspective view illustrating the
structure of a main part of an ink jet printer 1 in one
embodiment according to the present invention. The ink

jet printer 1 of the embodiment is used in connection with
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apparatus. The conputer PC executes an application programon a specific
operating system carries out processing of an input inmage, pPaugexampbe,
read fromthe scanner SC, and displays a processed i mage on a CRT displ ay
MI. When the user gives a printing instruction after the required inage

processi ng., fcoormex%g}%I &c et guchi ng Elh%&ij’{f?fg’?hge t he ,GRT dé@r?{xé)ét%"&. i's

concl uded, a prlrﬁ}ler driver “incorpora e operating systemis

activated t0,e [AMSHEELPPOCLSSRY dNBI Sl BebOah pdRKLliBly PYisRel ahg The
printer driver converts original color inmage data, which are input from

t he scannepiSGahdrsubjettrdogremshd or dqpnateton mage proddssd hgpnt widdl or
imge data printable by the ink jet printer 1 in response to the printing

S
i nstruct i ofReantrBudstt PEHREESNer t80 231 6PK Ifdget TR aPFd A eI nk j et
printer 1. e i gi.nal | o j L StS .of |
corrponents,a-li)t%%fyfgfs' rgg]%( %?m%ggg% %g?e}gé;éééjﬁ%%ea%)%gﬁ’ﬁgcggr}%}ted col or
i mage dat apfddtaRl 8nby anse QUERUL dpetdiei hgKsiyettdiij négtriks comsi sts of
si x color conponents, that is, black (K), cyan (C , light cyan (LC) ,
magent a (Mprodeghingagénea (oMut imawe yef Poweg¥mplerhe gad nfabmetbel or
i mage data are further sul()ij,ect ed to binary processi ng, which specifies the
on-of f st &C&MFET Ml d&nd ’FWY%@QBrBF@&{%‘%ﬂ@‘% dafaRD Bl8%
processes g Kugull Ivhd N6 8 L DS 6 81 YL 1 nSREGII £3h 1 4r s Chied
here. These procésses nay be Tarried out rn the ink jet printer 1, In
pl ace of thequirde@rihbhge ABESEs200G, ddvesxhmpliudedrébotiba iGopprher PC.

In the ink jet printer 1, a carriage 101 is connected to a carriage notor
103 in a cameigggenntebra@REMispvpy MT . tiscegblalded02 panidr§er gl Hedrby a
gui de nenb%%c%%%éé%ted in the operating system is activated to
transfer processed image data to the ink jet printer 1.
The printer driver converts original color image
data, which are input from the scanner SC and subjected
to the required image processing, to color image data
printable by the ink jet printer 1 in response to the
printing instruction, and outputs the converted color
image data to the ink jet printer 1. The original color
image data consists of three color components, that is,
red (R), green (G), and blue (B). The converted color
image data printable by and output to the ink jet printer
1 consists of six color components, that is, black (K),
cyan (C), light cyan (LC), magenta (M), 1light magenta (LA},
and yellow (Y). Theprintable color image data are further
subjected to binary processing, which specifies the on-off
state of ink dots. These image processing and data
conversion processes are known in the art and are thus not

specifically described here. These processes may be

carried out in the ink jet printer 1, in place of the printer
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nove forward and backward along a wdth of a sheet of printing paper
(printing nedium 105. The ink jet printer. 1 also has a sheehu§@r@006
mechanism 1.1. with a sheet feed roller 106. An ink jet-type print head 10
is attached to a specific face of the carriage 1.01. that faces the

printing papefel- Qﬁcﬂuﬁgd'fm nlOVRImf @EE€yi Bcthi s enbodiment. The print
head 10 recel ves supplies of 1nks fed fromink cartridges 107K and 107F

nmounted on the camr itageih@ljeansrieject s,ialcaropieesl Ohtis tdunpschedng
paper 1.05 with a novenent of the carriage 1,01, so as to create _dots and
print an iteage AHTTeger §OGRT HE Jrihtd r@i%bége peghanthami hk €aat fi dge

1. 07K has an ink cha 17K whi ¢ in e e, i nk
cartridge %(}ﬂ:lrh%s gtt)pllg Al |E{r§/CE ot Si gRL %Tg)é’rs 1%“}’1(.",‘@316‘%%601”10]7({/§I t87Lm
and 107Y, hf@§@akarrg%fh'@989@awta{yoﬂg angianat heF . aCkaRed Nke (9,

l'i ght cyanlnk(LC magenta 1nk (M, light™ magenta ink (LM , and yellow
ink (Y) arertiespesyipepyr Keptint dingheedhkmohaober sThe7G)k 1PFt Qriln O

107LM and 1.07Y. The grl nt head 10 receives the respective supplies of
color ink$ 4bﬁ°fh®$natﬁ set ﬁﬁeémﬁglﬁﬁ‘?@ wig e sheem faed gl lend

107Y. The print head, cts _these.c i of ink
droplets OEOtGHe :}’é’s i % S A", pls%ngs i I%Fc'reﬁtt%ca C}bpapfrcf)ntal ng. A
cappi ng unihel084 s ﬁéé@oéﬁdcﬂé‘ @af‘PﬂaE@ mbqbtﬁatafg@e(sn%eswﬁg&@gea) of
the ink jet printer 1 to close nozzle openings of the print head 10 while
the printipgpel? 1ID5AUgIsAt 2006 a dpevat i DacesinothtarembdddutenThe Tagpi ng

unit 1.08 effecti velg Erevent S . an increase in viscosity of ink and
formation BFiat itgadi LA de€abveapsPPdtioh of anks TEBMpEMENt from

the ink Whlgggg} éérgépﬁ Qggr?659qnban@%%.on the carriage 101, and

ejects ink droplets onto the printing paper 105 with a
movement of the carriage 101, so as to create dots and print
an image or letters on the printing paper 105.

The ink cartridge 107K has an ink chamber 117K, in
which black ink (K) is kept. The ink cartridge 107F has
a plurality of ink chambers 107C, 107LC, 107M, 107LM, and
107Y, which are formed independently of one another. Cyan
ink (C), 1light cyan ink (LC), magenta ink (M), light
magenta ink (LM), and vellow ink (Y) are respectively kept
in the ink chambers 107C, 107LC, 107M, 107LM, and 107Y.
The print head 10 receives the respective supplies of color
inks fed from these ink chambers 107C, 107LC, 107M, 107LM,
and 107Y. The print head 10 ejects these color inks in
the form of ink droplets of the respective colors, so as
to implement color printing.

A capping unit 108 is disposed in a non-printable
area (non-storage area) of the ink jet printer 1 to close

nozzle openings of the print head 10 while the printing
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performed. The capping unit 108 also collects ink droplets fromthe print
head 10 occurring by a flushing process during the execution2@ligtdi€006
printing operation. A wiping unit 109 is disposed near the capping unit
108 to wipe the surf ace of the print head 1. 0, f or exanple, with a

bl ade, so %ts%éloawﬁeﬁ QW dde ERkrhes dee or @ﬁ@?&a‘iﬂiﬁtng{&gﬂﬁi nggo the

surface of e print head 10. Fig. 2 is a functional. bl ock diagram of the
ink jet prftestivefllyt peeardrods nemtindheaisek ijpetvipréodetylof inkl adds a
printer main body 100 érrai n bodi\{_of the printing apparatus) including a
print cont fsinreationapd anpipktfidmgine g? TRAROBiZR L EoRt?HId FOUvenfas an
interface 4 3 that _ recei ves print data . including.nulti-tone information

t r ansni tte&of"}%‘?ﬁ%nf:oﬁﬁﬂ?‘e? BAE 240 BRI RIVAR PEEY 108 L5t ]T for
exanpl e, the dAhedat arhacldinoh §hgnifulitds tAN8oI fArNBLEON; nRr € stored,
and a ROM 45 in which routines for various data processing are stored. The
print cont daldered® fuvimhehegsrintonendl lér odcuncliudi by aa fARGhang

oscillator circuit 47, a driving signal generator circuit 48 that
gener at es BI®98snl4T§ng thavegisentien che tha Mrhehdngoorsdf Bl par al | el

i nput - out pyt i.nterface.. 4 hat transmts the pri .devel ope dot
pattern d Yahd' Y h‘énﬁ?;i 3i0£?g S gC{n]a?p tgetahxg tpllg‘lg n?géﬁégﬁe%ltcg%égol
lines of arpapeleswhbciuf2aandod ?ﬁwﬁwrw@ad%o are Alesuponaeci enht o the

print controller 40 via the parallel input-output interface 49. Wen a
power OFF BSblhiie? Auguss PO06ipenputt fthemittie pastiuswotrcipa®dr tchespri nt
controller 40 outputs a power down instruction (NM) to the power source
91, which ER&eTRNI stpnthea sstahacsy ot dhe H’ﬁén%o@@rad sb¥rce 91 in the

stand-by state SﬂRBViESi% gt ﬂgbm&onal block diagram of the ink jet
printer 1 of the embodiment. The ink jet printer 1
includes a printer main body 100 (main body of the printing
apparatus) including a print controller 40 and a print
engine 5. The print controller 40 has an interface 43 that
receives print data including multi-tone information
transmitted from a computer PC, a RAM 44 in which a variety
of data, for example, the print data including the
multi-tone information, are stored, and a ROM 45 in which
routines for various data processing are stored. The
print controller 40 further has a controller 46 including
a CPU, anoscillator circuit 47, a driving signal generator
circuit 48 that generates a driving signal COM given to
the print head 10, and a parallel input-output interface
49 that transmits the print data developed to dot pattern
data and the driving signal COM to the print engine 5.
Control lines of a panel switch 92 and a power source
91 are also connected to the print controller 40 via the

parallel input-output interface 49. When a power OFF is
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electric power to the print controller 40 via a power line (not shown).
Narmely the standard power OFF process carried out via the pangalgsmbed 92
does not conpletely cut off the supply of electric power to the print
controller 40. The print controller 40 nonitors whether a preset electric

power is syppldietefsamhbe pROIET S$PUEER 912 the grimt eentrellrsr4Qoal so
out puts the power down instruction (NM) when a power plug is pulled out of

a socket . ot yioner peoec € o) 1Imasl:1am1aw(nlﬁbﬁﬂ§/)pmﬂrhmmqwe1(fswumanpl e,
a capacitor) in order to ensure a sup of electric power for a

predet er ni féd’ ﬂqﬁp%eFP&ﬁ(ﬁ%ﬁlse%Eﬁﬁlé %T%P%ééy gfadre ¢ hel PRWBPWSITUg i s

1 ed f Th I I d
BEPROM 0% BRECHF b0 P8 nef EBl PEoa el g T WROBLa 3 B8 B ds 107K

and the COéQéc‘t&kl&?fdvféﬂ% e proing %nﬁbih@rcm V288 bdWetSen&i 9. 1)
Specific pieces o information including the pieces of information

Iegarding (go&ntshawes) of Nake liyn the dtapkamdk ppareri A€ pPHCasd t he
color ink cartridge 107F (remaining quantities of inks or anounts of ink

consunpt i oRFTALE St edVin the BEPRAV 6L tchhd2ddesd LF SoBRLed okt i on
I I 4 dd
i1 oo dsgpssedt Laler ool RENY SORUIel LSt 0 phogles anppddress

| ater) of sbarzga 1deneots 80K and 80F (descrlbed | ater) , 14 2 August 2006

to which the controller 46 requires an access (read/wite) into a nunber
of clocks. (Arrdhigenpmtindf Comtrolllle@ 200)mdhietprenwhedritenl hepréBats

connected to a cantrol

electric power is supplied from the power source 91. The
print controller 40 also outputs the power down
instruction (NMI) when a power plug is pulled out of a
socket. The power source 91 has an auxiliary power unit
(for example, a capacitor), in order to ensure a supply
of electric power for a predetéermined time period (for
example, 0.3 sec) after the power plug is pulled out of
the socket.

The print controller 40 further includes an EEPROM
90 that stores information regarding the black ink
cartridge 107K and the color ink cartridge 107F mounted
on the carriage 101 (see Fig. 1). Specific pieces of
information including the pieces of information regarding
quantities of inks in the black ink cartridge 107K and the
color ink cartridge 107F (remaining quantities of inks or
amounts of ink consumption) are stored in the EEPROM 90.
The details of such information will be discussed later.
The print controller 40 also has an address decoder 95 that
converts an address in memory cells 81K and 81F (described

later) of storage elements 80K and 80F (described later),
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| C 200, which controls read and wite operations fromand to the
respective ink cartridges 107K and 107F (storage elenments 80KAagast®068 .
The details of the control 1C 200 are described with reference to Figs. 3

and 4. Fig. 3 is a deconposed perspective view illustrating the structure
of the carri@gs ildd +hencbhe doik ¢ et gorbauerr«af ahhec eabedi read / wrkite ) 4
schematically illustrates a connection between the printer main body 100,

t he controlint®280nuaritet hefstdoagdes - el enents 80K and 80F. Referring to

Fig. 3, the control IC 200 |s_provided _o d integrated with the print
head 10. Thd ohfRgrment %%chaﬁéf%rﬁQ)ggﬁgact with the respective

storage el enent s 40K apdnSOkJIPUL £o0N 46 d Mo LALLELAISS, WD Tkon2RA1107F

via contact nmechanis I sposed on the <carriage 1.01, and controls the
writing oper@tioms wficBpeshtire lisnfremmbinanwadae dipygrdoidhe Fequi aedent s.
As shown in Figs. 2 and 4, the control 1C 200 has a RAM 210, in which
data are tdmporaeirgskesitiendink comtadidars ol 0 7Reapdi A0 dontsoPraged0 via

the parallel. input-o ut .interface_49 and further,.to the stoQrage_elenents
80K hnd- 8GR CTRR EEoRPROATACTIE 1 s TmEIdy) 3 &1 Dot EUREER L AE 2001 nt
controller S i S 28 apd 8 nmownt.ed on

t he ink cafﬁ%?38%%5%gykgaﬁgg%%%gﬂﬁgﬁ%ﬁggn?éo sg%ﬁe3d§§g ?Fangggés?o%g

bet ween t he griddmp6sostr perebed and iew st DI agerealtamntth S mnct 82E. For
conveni ence of illustration, the print head 10, the 15 2 August 2006
carri age nedhbtheseaiziagedl fhelrdite dhk jet Pouimfer SHolihe empadimant i n

L0 on B SR8 10 YRS AL UL AP ofFRR 1 0 RN
printer main body 100, the control IC 200, and the storage
elements 80K and 80F.

Referring to Fig. 3, the control IC 200 is provided
on and integrated with the print head 10. The control IC
200 comes into contact with the respective storage
elements 80K and 80F mounted on the ink cartridges 107K
and 107F via contact mechanisms 130 disposed on the
carriage 101, and controls the writing operations of
specific information according to the requirements. As
shown in Figs. 2 and 4, the control IC 200 has a RAM 210,
in which data are temporarily kept, and is connected to
the print controller 40 via the parallel input-output
interface 49 and further to the storage elements 80K and
80F. The control IC 200 is namely interposed between the
print controller 40 and the respective storage elements
80K and 80F mounted on the ink cartridges 107K and 107F
and controls the data transmission between the print

controller 40 and the storage elements 80K and 80F. For

convenience of illustration, the print head 10, the
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witing operation of specific information into the control |C 200 at
preset tine intervals. The specific information are tenporar?AugksepE0oén
the RAM 210. The preset tine interval here represents every tine the
printing operation wth regard to one page is conpleted, every tine the

printing OQﬁﬁiQBe%%QHaeer‘éH 19 ,Sewel and asd ©f rbiines ixno corPl 8hedn or
every time the manual cleaning process is carried out. The specific

i nformat i osdpetddedy fiar Feganpl.e, pieces of information regarding the
remai ning quantities of inks, the frequency of cleaning, the freﬁuency of
attachnent of th@h%l@%@?rqwﬁroéﬂf?q O PHERUL S iGRe IGiP R t 2L BRBAt RxPhe

trol 1C 20 d
conirl LA A SEelieRd el BBYigrs Slplaf Brenddd e, sormunt ad cebion

print Conwloléfﬁg%@ﬁ&wow @ﬁ%&éﬁﬂ&%ﬂﬁ%r@am\eﬁﬁ ¢Atd EneESNt PLS! y
read fromthe respective storage el enents 80K and 80F and stored in the

control |Crz0@pocastareseputisegnaterTabst.o The ppewct Tontinddmraddonl n t he

ink jet printer 1 of the enbodi nent, the ﬁantlty of ink ejectiagn is
cal cul at ed %Ke nEPPPPEETAG ¥ HeePheightthg R AL&p etld%jREe8a T FdMi

B oy LY 0l D001 &0 00U 05 27 Ve b LB I GRS 00l 1 664 R0 e 18 1 1K

dropl ets. current remaitni ng quan Ink1s eter

subtracti nguacrh aﬂ@?aﬁrd()ftd %§Oﬁ§§@ptﬂ§fborﬁ159€tbﬂe REEYEPUS i iITRIHW NG
quantity of ink before the start of the current printing operation. The
amount of b i AlYYstp@086iomividdnseysridrd seMrralmastenel tapsulat ed
quantity of ink ejection and a quantity of ink suction. The ink suction

is carried c@éﬁplq’B‘FdexSﬁpPéfe%eW‘E%nEhﬁbWBPhﬁlt t§LeBREBGs PHAE RS bliBbl es
I nvadi ng t@%ﬁ%le QS%Q 19heT@%e01flc information includes, for

example, pieces of information regarding the remaining
quantities of inks, the frequency of cleaning, the
frequency of attachment of the ink cartridge, and the total
time of attachment. The control IC 200 receives the input
signal RxD and the command selection signal SEL and outputs
a desired piece of information required by the print
controller 40 among pieces of information, which are
previously read from the respective storage elements 80K
and 80F and stored in the control IC 200, as an output signal
TxD to the print controller 40.

In the ink jet printer 1 of the embodiment, the
qguantity of ink ejection is calculated by multiplying the
weight of ink droplets ejected from a plurality of nozzle
openings 23 by the frequency of ejection of the ink
droplets. The current remaining gquantity of ink is
determined by subtracting an amount of ink consumption
from the previous remaining quantity of ink before the

start of the current printing operation. The amount of
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procedure of ink suction causes the capping unit 108 to be pressed agai nst
the print head 10 and thereby close the nozzle openings 23, andgssickssi nk
by neans of a punp nechanism (not shown) linked with the capping unit 108
for the purpose of restoration. The controller 46 perforns the

cal cul ation f theshRERINNG Aual id¥mobsi fkefsaMELNS t dRtpushened bk the
EEPROM 90 according to a programstored in advance in the ROM 45, The ink

jet printerink ofjthe iembath deat guecei Vieg dheinkki rrargt laha a$heesiark bed
previously. The array of the binary data is, however, not coincident with
the nozzl e SWEF YN oS AR T Ato Wead oD © XARP EOn{HRN FAMe 2P DRIBR LAY v
divides the RAM 44 _intq three porti.ons,.that, .is, an iInput buffer 44A an

i nt er medi atoé’cb‘{ﬁ?efiu&4%;° %Lgbbgﬁsodtnpvuqdlbﬁgf EP_e4 pf_dn# nﬁ)sf—i e;i({‘o petform
the rearrangei®ibyurafl okehe Motsdt foar taisddh e hdKehBbiblg Mt 1108y to
alternatively carry out the required processing for the color conversion
and the bi mar praidgsd dgrihés tlhasegrihé heall J@tampd ititerelty cégsst €he t he
print data, which include the nulti-tone information and are transmtted
fromthe &OFAkeroPeEning 2he PRPUSWIFT e B4RV IMEAHE Pht & RIERP 43. The

DT et et d Db P DS PLaB4A 858y, HD SEASTae RIS FRRL o1 o

and then t nt eredi at e~ buf fer e contr

converts thee iﬁiﬁz_éogéi Bl ¢l d i eibater madi algh oeslese Y 43U Y §8ms
information regarding the printing positions of the 17 2 August 2006

respecti vethet ceriswrathanacfetkse thmatipygeoquaodi ftyatf aimk fhemstkze of
the letters or characters, and the f ont address. The internedi ate codes

are kept i Aate St drddl &be BEPRAM 2MBCortd dnthdA 8F ofr et arafyzes
thelrnernggl%%%ance in the ROM 45.

The ink jet printer 1 of the embodiment receives the
binary data as described previously. The array of the
binary data is, however, not coincident with the nozzle
array on the print head 10. The control unit 46
accordingly divides the RAM 44 into three portions, that
is, an input buffer 44A, an intermediate buffer 44B, and
an output buffer 44C, in order to perform the rearrangement
of the dot data array. The ink jet printer 1 may
alternatively carry out the required processing for the
color conversion and the binarization. In this case, the
ink jet printer 1 registers the print data, which include
the multi-tone information and are transmitted from the
computer PC, into the input buffer 44A via the interface
43. The print data kept in the input buffer 44A are
subjected to command analysis and then transmitted to the
intermediate buffer 44B. The controller 46 converts the
input print data into intermediate codes by supplying

information regarding the printing positions of the
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codes kept in the internedi ate buffer 44B and decodes the internedi ate
codes into binary dot pattern data. The binary dot pattern danaga@te006
expanded and stored in the output buffer 44C. In any case, when dot
pattern data corresponding to one scan of the print head 1.0 are obtai ned,

the dot patterf.data pEerss’d aklohdFanstesr echErampd e ABlRY, bt fsh  44C
to the print head 10 via the parallel input-output interface 49. After the

dot patter nhdakazeosFegponditniger§ @ oobaseart «fs | ke dpthetfbradd@rase .out put
fromthe output buffer 44C, the process erases the contents of the
i nt er medi af@epipftermadi agevapterorredimrt ditohitef iatpemedsrtediupf pnt

data. The gr,i ine 5 has the print head 10, the sheet _feed mechani
13, and 8 4G 1 0de TBBRAGSITS 210 THECIS ARALY AR FBeha Errdeaiate

successi veby fRe4% 018 Prin 1P o FRENY Bt S UG 2 AU EHNY RARSEes! Phe.
i npl ement sub-scan,” whereas the carriage nechanism 12 carries out main

scan of thetermidhedd Hhdddeiptondbieady 1dotapsestdie daspect Mhe nozzl e
openings 23 to eject ink droplets against the gri nting nediumat a

predet er ni Ré@anyidgt Petdei® drEat 8Ten FR@RICdoprespoharag e tiHee
generated do tterp.dat the printing medium The driving signal COM
gener at ed ?Httﬁgc %?f]g?ﬁg%sﬁqg'nal generator circuit 48 is output to an

2' enent  drivingrgi éﬁt}i Ea3Q | BHE aUd Ratheaeh Jéhﬁ/éacébgee%roaidﬁh?lﬁoz
ugust 2006 input-output interface 49. The print head 10 has a plurality
of pressurenehaobersf3zhant anplheadilty asfe opitedosldctitie dutbpattdresrd 7
CPressur e e A et STy £Lanstoited Fdon The Sutdu? bhsrer "Hi&'
to the print head 10 via the parallel input-output
interface 49. After the dot pattern data corresponding
to one scan of the print head 10 are output from the output
buffer 44C, the process erases the contents of the
intermediate buffer 44B to wait for conversion of a next
set of print data.

The print engine 5 has the print head 10, the sheet
feed mechanism 11, and the carriage mechanism 12. The
sheet feed mechanism 11 successively feeds the printing
medium, such as printing paper, to implement sub-scan,
whereas the carriage mechanism 12 carries out main scan
of the print head 10.

The print head 10 causes the respective nozzle
openings 23 to eject ink droplets against the printing
medium at a predetermined timing, so as to create an image
corresponding to the generated dot pattern data on the
printing medium. The driving signal COM generated in the

driving signal generator circuit 48 is output to an element

driving circuit 50 in the print head 10 via the parallel
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openi ngs 23. The nunber of both the pressure chanbers 32 and the

pi ezoel ectric vibrators 17 is thus coincident with the nunbep apfudtiPe06
nozzl e openi ngs 23. Wen the driving signal COMis sent fromthe el enent
driving circuit 50 to a certain piezoelectric vibrator 1.7, the

correspondiifpuPr 868w Chafberad2 i contHacednto neausel b haas a
correspondi ng nozzle opening 23 to eject an ink droplet. Fig. 5 shows a

| ayout of tHeimmkity ogermrgssiief oimmbens BAegmd m héadald.tyThefnozzl e
openings 23 on the print head 10 are d|V|ded into six nozzle arrays of

bl ade(K)I lplec%%‘ﬁl?efrlq |‘gh?ré§98ﬁ”s( 6) (PRaJERES @9ReTRE4RS magenta (LM
: S
Attgghm{ﬁt Q%r#%rltiﬁ %Flteéc% n%ni(?é)rq?{r%%{égg§ %"}% W?he coll$e| nk

cartridge d@&ninmgschaar eTﬁétﬁﬁiﬂB@ﬂ oft Bethnknkeprpiisties chlambadykngat he
above configuration, have a common basic structure. The foll ow ng
descripti onnldegaledsieh@elﬁcrmiqr‘eil@rathe'Si hR cattridgesd ikOi7@enhdv1ORF, t he

black ink cartridge 1.07K as an e and the structure of_a cartridge
ot £ achient C08 CESTSF Pho T A hal RPBBIPOE (03 - WIRER FBeoios7 Sad hol Us

the ink CaER@'%&?CdMIfEr§gﬁ¥ ?? {ﬁ% %ﬂémeﬁ% d@@vfﬂ5101réﬁg§ $A¥ﬁnd 6B

are perspective views schematic ustrating the structure o
cartridge AOElérafmllntbeeQ@rdJre@lgﬂlat tvawmmr unvt, & e0fcd hee poomidEim grai n
body 19 2 August 2006 1.00, respectively. Fig. 7 is a sectional view
il lustratibpgessune achpaPestdd elsncehitglnatrdi hk cearsg itge 107K is

attached tO t@%éﬁgﬁéld en%%%%%h@%gni#glﬁ31§é eject an ink droplet.

Fig. 5 shows a layout of the nozzle openings 23 formed
on the print head 10. The nozzle openings 23 on the print
head 10 are divided into six nozzle arrays of black (K),
cyan (C), light cyan (LC), magenta (M), light magenta (LM),
and yellow (Y).

(Structure of Ink Cartridge 107 and Cartridge Attachment
Unit 18)

The black ink cartridge 107K and the color ink
cartridge 107F, which are attached to the ink jet printer
1 having the above configuration, have a common basic
structure. The following description regards the
structure of the ink cartridges 107K and 107F, the black
ink cartridge 107K as an example, and the structure of a
cartridge attachment unit 18 of the printer main body 100,
which receives and holds the ink cartridge, with reference
to Figs. 6A, 6B, and 7.

Figs. 6A and 6B are perspective views schematically
illustrating the structure of the ink cartridge 107K and

the cartridge attachment unit 18 of the printer main body
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Referring to Fig. 6A the ink cartridge 107K has a cartridge main body 171
that is conposed of a synthetic resin and defines the ink chgm@gggi@ﬁ& in
whi ch black ink is kept, and a storage el ement 80K i ncorporated in a side
frame 172 of the cartridge main body 171. The storage elenment 80K carries

out transmsshonrekperii ors1dat artg. andid remskhe iyndt evigwi n body 100,
when the ink cartridge 107K is attached to the cartridge attachnment unit
18 of the ipkluserarsing tmdyaﬁt@acg)hmtiﬁtﬁitq iGBWH'hehstt@rEagienkel ement 80K
is received in a botton}%Pened recess 173 formed in the side frane 1,72 of

the ink carqf%‘lf’ﬁﬁéd?eoﬂ@7 The EFSW%IE%EP%Q@%{E%Q&I @ridid¢ymspt’

connecti on {n%gals 174 exposed to the outside. Alternatively the whole
st orage el ehen K nmay be exposed to the outside. Referring to Fig. 6B,

the cartridge attracfu®Aingnkb ri% .han anchokisuppby theetie 181k nhisch is
di sposed upward on a bottom 187 of a cavity, in which the ink cartridge
107K i s accunmodadgd. maimedesty 1831 $hiadr ed edropesede ofi ik ssupphgtieed e

181. t k I t 175 Fiag. 7) forned th

tariri dge’ FoAGH HRadcELRRE HheE ga#dsgaﬁn%%erar@gg&f%ﬁv"t{mh.%ﬂagkﬁ&hﬂ of

the recess sli%ﬁ certqr, rﬁ% Iél@llné?ﬁ_dBQ% g%ﬁi %ﬁ4a0£%dtahe
achnment 8 as ura

cartridge att unit 18. e connector Ity o

el ectr odes £i&me W7 ghogl adld | €@t ty ideNesd in Wobldvt hey pl urfﬂhet ¥tefrage
connection termnals 174 of the storage elenent 80K when the ink cartridge

107K i s at edchesht 2808 Aagurste 200D6L tnanﬁmﬂﬂﬁi¢mdgé Hﬂr@ﬂﬂﬁﬂﬂaU@!tOIS

2ccor ding £8% A oMo P5WPAG 300 BatiTb DO hd (o oL & 117 etk SPAteLase | nk

cartridge 1%y§(¥kt5¥iached to the cartridge attachment unit 18 of
the printer main body 100 shown in Fig. 6B. The storage
element 80K is received in a bottom-opened recess 173
formed in the side frame 172 of the ink cartridge 107K.
The storage element 80K has a plurality of connection
terminals 174 exposed to the outside. Alternatively the
whole storage element 80K may be exposed to the outside.

Referring to Fig. 6B, the cartridge attachment unit

18 has an ink supply needle 181, which is disposed upward
on a bottom 187 of a cavity, in which the ink cartridge
107K is accommodated. A recess 183 is formed about the
ink supply needle 181 to receive an ink supply unit 175
(see Fig. 7) formed in the ink cartridge 107K. Three
cartridge guides 182 are set on the inner wall of the recess
183. A connector 186 is placed on an inner wall 184 of
the cartridge attachment unit 18. The connector 186 has
a plurality of electrodes 185, which electrically connect
with the plurality of connection terminals 174 of the

storage element 80K when the ink cartridge 107K is attached
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cartridge attachnment unit 18. The procedure then presses down a |ever 182,
which is fixed to a rear wall 188 of the «cartridge attachmeng August 2086Vvi a
a support shaft 191 as shown in Fig. 7, to be over the ink cartridge 107K
The press-down notion of the |ever 1.82 presses the ink cartridge 107K

downward, $Q, as,d o aeke itdife i Ak raupRlan tnkhit178 fitted into the recess 183
and nmake the ink supply needle 181, pierce the ink supply unit 175,

t her eby enabl i ngThe duloaofridlge AS7Khé sl eterched? tics thg tdeart pidgsed
down, a clutch 193 disposed on a free end of the |ever 192 engages wth a
mating el eddritaAlBoeditspBddd 18n aare kiR g i bRyt R teRhheRE DenPECIBEIYRPs fi xes

the ink cartridge 107K to_.the cartrid t h i n_jhis _state,
the pl uraﬁ'itntey pg:fo%% HEEL if&ﬁs_t ‘erpffll‘an% Ssg%% %ﬁﬁpﬁggéfgﬁ%eelﬁ%Tﬂén%htlcéSK in
the ink caglideesd874 eheahlcfaling 1caBnectrhanb kb cldttn i Wiadh tprdfses

el ectrodes 1,85 on the cartridge attachnment unit 18. This enabl es

transm ssi dowaf adakexebdat8®erwhhehpt s nfexedato dothan 00 bhhdl 8Beost bhage

el ement 80K via the control 1C 200. The color ink cartridge 1,07F
basi cal | y FaFtarikige| attashnRrtirenid dlaivicr & FHBRRT EafPATdgel 16785 and

only the difference,is describ e .color i : g has
five ink Cﬁgl%vé)l’ s ﬁFJ\“I\?n‘cﬁ'f it\(/)e%%i P’%&eﬁy]%oﬁglr é?iﬁﬁglg s kledggl.g' I tLPtlzg
required tgrbead dbgnsHpRlics f the 1sspecisyepeelstfed Nkset arihe print

head 10 via separate pathways. The color ink cartridge 107F accordingly
has 21 2 Aegusti@@O6L0TKvkownkasdppby asits ndles e dnk esjmelyven yt
correspond to the five different col or inks. The color, ink cartridge
107F, in whiéh Fitkedi Rderfth e of 6FeSRks &t eark%p?‘?kﬁovﬁé’}f’er,lnkhéélqﬁf? one
storage el gnenl) 896, P¢QLRY 2hEd ARV E My unit 175, thereby enabling
a supply of ink. As the lever 192 is further pressed down,
a clutch 193 disposed on a free end of the lever 192 engages
with a mating element 189 disposed on the cartridge
attachment unit 18. This fixes the ink cartridge 107K to
the cartridge attachment unit 18. In this state, the
plurality of connection terminals 174 on the storage
element 80K in the ink cartridge 107K electrically connect
with the plurality of electrodes 185 on the cartridge
attachment unit 18. This enables transmission of data
between the printer main body 100 and the storage element
80K via the control IC 200.

The color ink cartridge 107F basically has a similar
structure to that of the ink cartridge 107K, and only the
difference is described here. The color ink cartridge
107F has five ink chambers in which five different color
inks are kept. It is required to feed the supplies of the

respective color inks to the print head 10 via separate

pathways. The color ink cartridge 107F accordingly has
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Pieces of information regarding the ink cartridge 107F and the five
different color inks are collectively stored in this storage2elugosmoo80F.
(Operation of Ink Jet Printer 1) Wth reference to Figs. 8 and 9, the
followi ng describes a series of basic processing carried out by the ink

j et printerfilve ofnk heuppodiumerits Betaweerh schonesper tiiivieel Y areirae powerd of f
time of the printer 1. Fig. 8 is a flowhart show ng_a processing, routine
execut ed att o thieng 1Véf 4 TeypFYLeE IMeSt nkIBtCPF PRt ERK CaRFfidgs s 3
fl owchart i, NG a_pr.oGessi QUL | - ' of the
i ot prin Ly Ra R A R A G R R BrDRUBE S HE o

Fig. 8 imediatehyyabr $berabarte10imndoresosuppldorpdharedhe omesnsour ce
91 of the ink jet printer 1 is turned on, the controller 46 first

det er m nes Puiteetdierofori nfsrivéeionnke garddindg & he0¥Rkoeat O TR digses 1004t abden

repl aced at st S30. The deci sion of ste%:SSO IS carried out,

f
exanpl e, BRS %Fje‘f?i%bffﬁréﬁlq PR 1RF t1RKg e FepFaddRsiti ¥ 1y ?EOFﬁgorié‘ase

where the %g%%g\éggrgé%re ]d%]ﬁgnitn%o%artri dge replacenent flag, or in

anot her exanp ased on regardi ng the time (hour and m nute) of

manuf act ur e (Ohe U OOYAL bEN Sk | abt PHIBATedlala With regard to the ink
cartridge 107K or 107F. In the case where the power is on wthout

repl acenent of ahyitimkrefereindyestd0FKgand 81CH 9t hahe folhovhadcase of a
negative answer at step S30Q, the 22 2 August 2006 controller 46 reads the

data from ARE TEoRREIT\ROSEBFagE DRFAfcRES CHHE LA FOFF b % ABL RK the
car 11 dges 197K 1T - 3ot SHhodhfBntind Sulehel PR LAt L | K

cartridge
and a power-off time of the printer 1. Fig. 8 is a
flowchart showing a processing routine executed at a time
of power supply to the ink jet printer 1. Fig. 9 is a
flowchart showing a processing routine executed at a
power-off time of the ink jet printer 1.

The controller 46 executes the processing routine
of Fig. 8 immediately after the start of power supply.
When the power source 91 of the ink jet printer 1 is turned
on, the controller 46 £first determines whether or not the
ink cartridge 107K or 107F has just been replaced at step
S530. The decision of step S30 is carried out, for example,
by referring to an ink cartridge replacement flag in the
case where the EEPROM 90 stores the ink cartridge
replacement flag, or in another example, based on data
regarding the time (hour and minute) of manufacture or
production serial number data with regard to the ink
cartridge 107K or 107F. In the case where the power is
on without replacement of any ink cartridges 107K and 107F,

that is, in the case of a negative answer at step S30, the
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or 107F has just been replaced, that is, in the case of an affirmative
answer at step S30, on the other hand, the controller 46 incpamgntobbe
frequency of' attachnment by one and wites the increnented frequency of
attachnent into the storage elenent 80K or 80F of the ink cartridge 107K
or 107F at celrapr $B2erThe ecenidldes #Abrd heromeods rebpedaiiavédromihge
respective storage el enents 80K and 80F of the ink cartridges 107K and
107F at st epesgmtgheOfarad B&dd dutthrerinlarearhoddaesuli ¢'éd dydt he 7pri nt
controller 40 and include, for exanple, data regarding the year of

manuf act ur 8t c?aﬁ%prﬁa rding the nonth of manufacture, data regarding the

validity term agddata regagdicag o e&fEﬁét“'%%ﬁea'ﬁ@kYé!ahs%'ﬂiydﬁr.’fb'/iEhe
control, 1C 200 actually executes the reading operation fromthe storage
el ements 80K amnBMaswjueh Widdn beegeseeidhedtHat efsi,nindeiad lcadBeor
controller 46 subsequently wites the read-out data at preset addresses in
t he EEPROVRO02SE ijimma hevRMmsHLTaf tse&gPS83.0 ALk (ke @idrrr stapd g34het he

troll 46 deter ni nes_whet h t the ink cartrid 07K and  107F
attached 6O Gt ef Spt PN EF U8t FABRITHFY Oheat ke ERORE | HYer |

based on t g datay SpeEeds ndes FEPBONL Q0 MiggusiidAl €. athaldsenin the

case of an affirmative answer at step S34, a printing operation 1s allowed
at step SBhtoThhe comptegeselbmeprieparatdorBdDroprinei ngk aad tiedger ogram
exits fromthe processing routine of Fig. 8. Wien 23 2 August 2006 not
suitable, +A3ZK ioF, TG7F hatcaserofS I negth¢ vecrndwdrlent 48t Epes34Leahst he

contrary, % g ritnt' ng op ra'_grieon I S, . not 1Esll I gm%d and info tio

representi g tﬁ% Sr%ﬁl B} tF‘gn SP T hY P gt P E2dPs pLavied b %ﬁhae’? tHE panel

sWitch 92 9f the ink cartridges 107K and 107F at step S31. The data
read out here are those required by the print controller
40 and include, for example, data regarding the vear of
manufacture, data regarding the month of manufacture, data
regarding the wvalidity term, and data regarding the
after-unsealed validity term. The control IC 200
actually executes the reading operation from the storage
elements 80K and 80F, which will be described later in
detail.

The controller 46 subsequently writes the read-out

data at preset addresses in the EEPROM 90 or in the RAM
44 at step S33. At subsequent step S34, the controller
46 determines whether or not the ink cartridges 107K and
107F attached to the ink jet printer 1 are suitable for
the ink jet printer 1, based on the data stored in the EEPROM
90. When suitable, that is, in the case of an affirmative
answer at step S34, a printing operation is allowed at step
S35. This completes the preparation for printing, and the

program exits from the processing routine of Fig. 8. When
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the display MI at step S36. The ink jet printer 1 carries out a
predetermned printing process in the case where the printingaagestaooen
is allowed. The controller 46 calculates the remaining quantities of the
respective black and color inks in the course of the predeterm ned

printing praocess.. The.current, regainin uantj ty. ef _e i S m ned
by subt ralt gS%Jf‘ltgng%l?ﬁt to a?‘ n gr‘('ilo%rslu?}%:}tgi %n%,éevm?ﬁhai 128%35’}5,0& aérg%%rgléfent
printing operatigy, s§homphhe Qi’dr%'ﬁaf?rmltl‘ﬂleng)rm&ﬂh?t ypfrdtikoRefigre the
start of the current printing operation. The anpunt of ink consunption
with regardottoaléacted nland intfe gumt bdntiep geaenittiyn @ft henkrejhadii vhoand

the quantity of' ink suction consuned by the sucking action, described
previ ousl| yoETRE g 9t 5 s RkagpecProfitie &N PR $6 teRafpl €T by
mul tiplying,the weight ,an _ink drgplet by the frequency of ejection of
the ink drgBIeetdsJ?S&%%chlfnTt ragﬁ IseJFeH6g\§\)’ﬁ%i't es the calculated latest remaining
quantities of thenkesppetiye E@'ﬁxtﬂﬁr thecgatde sOdthes r gPBHBIRG-ERO I t 1 €S
of inks into the EEPROM 90. The updated remai ning quantities of inks are
witten iptrdanthenggepeceéseeistthagmaes oneere B pndn80Rgpbpelratiok
cartridges 107K _and 107F after the power switch is turned off on the panel
switch 92 tf eHeakd} et Thei REBTTOLL9%f 4P r FRG U 3RS f FBRchEME gt i%gg. o,

5 £oSDon sl AL e oRELeL LED R FRICK S C10R LB PRI (o

whet her orcpatrddie f nkhpepiddt €Fminkd iprihsiagdpvsdas e wheStep STLL.
In the case where the ink jet printer 1 is not in the stand-by state at

step ST1l,ctubheeprogremainépy quantity of each ink is determined by

subtracting an amount of ink consumption, which is due to
a current printing operation, from the previous remaining
quantity of ink before the start of the current printing
operation. The amount of ink consumption with regard to
each ink is the sum of the quantity of ink ejection and
the quantity of ink suction consumed by the sucking action
described previously. The quantity of ink ejection is
calculated, for example, by multiplying the weight of an
ink droplet by the frequency of ejection of the ink
droplets. The controller 46 writes the calculated latest
remaining quantities of the respective inks as the data
on the remaining quantities of inks into the EEPROM 90.

The updated remaining quantities of inks are written
into the respective storage elements 80K and 80F of the
ink cartridges 107K and 107F after the power switch is
turned off on the panel switch 92 in the ink jet printer
1.

Referring to the flowchart of Fig. 9, in response

to an off-operation of the power switch on the panel switch
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the sequence in progress at step ST12 and returns to step ST11. In the
case where the ink jet printer 1 is in the stand-by state at2gWugpst20bé, on
the other hand, the program drives the capping unit 1.08 to cap the print
head 10 at step ST13, and stores the driving conditions of' the print

head 10 i ntep, the BFEPRM. 90, 8ty ;51 £peBT14, £HBCpSbi¥aN0 £ 1000¢lidd POEAGKS:

i nclude a vol tag e driving signa to conpensate for the individual

di fference wafe therps+niot haas iand ja tc padirttien 1ofi sconr ect t andtbyconparsat e
for the difference between the respective colors. The program ]
subsequent lat sttersSTblnt sIanthevgriset Yheire ithe sllat 8t heT IRERROM 96 at

step ST15, and stores the coptents  of contraql . .panel, for example, an
adj ust ment AP de? ttﬁl%ogrt?%’é‘_g'gﬁeSQ :tfarai%gﬁ%@rﬂ %gfllrﬁ &%%&’%%%F?F‘ggﬁpﬁ t he
case of bi -l 180 ﬁé’ﬂgle RA! BLblghe d Nl 1H& S-IEROM NN ate 848RsSEEOs t LR
programthen stores the renmaining quantities of the respective black and
col or inkssmwh ch mfietMei ther whdie tIEPRONM §6t pmtimttdre tespedhi the

storage el enments 80K and 80F of the black and color ink cartridges 107K
and 107F attat@pbBEbyataraesterSTihe ofy b§eadtbarshend . pbherPregppry of f

at step ST18., (Structure of, Stora I nts 80 nd_8QF), The_Lnternal
structure OF3 sz%?a&é’pﬁje‘h%n‘fgggoio‘%gﬁc? {03 r‘éﬁﬁegg%i Y ef?‘lad%palal% with
reference | gop1 40 448 OUGRe L3¢ hEl 811 ¥ nigs Bl 0cKo fhagEaphbl hHshrat i ng
the int ertﬁgle%stga?PUCthrfle of theestor agerél errrlegfltcs 801K and 80F 25 August
2006 showneidd FiQg. idtoFitthe 1REBROWS sddaessespofSTtihe. carihe olrivG AP0 seen

fromthe printer main body 100 and the internal _data structure (nmenory
map) of theosxbkapens| 8eaift oKl Wiehe Veddrase F t¥he 8r ivdmsd nmat ¥BAlon t he

black ink %%r%gﬁje%sate for the individual difference of the print
head and a condition of correction to compensate for the
difference between the respective colors. The program
subsequently stores counts on a variety of timers into the
EEPROM 90 at step ST15, and stores the contents of a control
panel, for example, an adjustment value to correct the
misalignment of hitting positions in the case of bi-
directional printing, into the EEPROM 90 at step ST16. The
program then stores the remaining quantities of the
respective black and color inks, which are written in the
EEPROM 90, into the respective storage elements 80K and
80F of the black and color ink cartridges 107K and 107F
at step ST17. After that, the program cuts the power
supply off at step ST18.
(Structure of Storage Elements 80K and 80F)

The internal structure of the storage elements 80K
and 80F is described in detail with reference to Figs. 10

through 13. Fig. 10 is a block diagram illustrating the

internal structure of the storage elements 80K and 80F
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107K. Fig. 12 shows addresses of the control 1 C 200 seen fromthe printer
mai n body 100 and the internal data structure (nmenory nmap) of Aubeststosage
el enent 80F with regard to itenms of information on the color ink cartridge
107F. Fig. 13 shows the correlation between the addresses in the storage

| ts 80K and .80F, and th it | JlEC2Q0 i nt
Cont 1ol 1 or HB . T T Bk T ric Gt oG R GHa T RE oot Pric o ear O dge

107F have gavipbeseEArfeemt hRES)PihBeiURgt hovodasl 6 heardakehamhersnand keep
bl ack and col or inks, and include the storage el ements 80K and 80F,
respectiveligta s hrubitsimsiiodmeny ndarPROVEharst appbeell ¢0enth@0Ktvwi tige

el ements 80K and 80F. The EEPROVs used for the storage _elenents 80K and
80F respec¥egams itec Ligas Rt nighio? FaErra Ogltkeahaang,lnﬂ{eé‘(&FMJt%ge

controller K a 2F 0 r.eadi.ng d i1 [ of
data from 3%2%1 n?’g‘qgghelirre%?vflgc%%g%f%%aﬁg 5%% canﬁaﬁ%rlcetg?cg%u%%ée?s 83K
and 83F t hatogO0WHe Upr 08 tldlte eLASheay afod hendeadiend neh i HaRt
operations of data between the printer main body 100 and the nenory cells
81K and 8l¥tviigttthes r Emdmwrit enapdnofolther ssigPRagad ed2memt r 88Pomsicch o a
clock signal CLK, as shown in the block diagramo i 0. The .addresses

f_Fig, h
in the stofagerél éRentSBOR Tarnd HUFMAFLOBRR; *f]i"édc‘B}oF%én%bF?rﬁﬂﬁlt 9% n the
specifi cati thef £q'y gBesﬁg%%ﬁgscaﬁgg%agi%&pf;e%eeérpmtéaé%sagws 80F

repr esent head ™ “addresses or the its, in which the corresponding

26 2 Augusin2PR8 spioeCRfe 0f 1émbarmRBioNN ati® d0F hensthiedaddhesdaia in
structure of the nenory cell 81K of the storage elenent 80K included in
the bl ack iimg cemtrnahelC1@PK | ctldespriibdd dapigeeiilerwi4d) ref erence to Fig.

11. - Th
€ The black ink cartridge 107K and the color ink

cartridge 107F have cavities formed therein to function
as the ink chambers and keep black and color inks, and
include the storage elements 80K and 80F, respectively.
In this embodiment, EEPROMs are applied for the storage
elements 80K and 80F. The EEPROMs used for the storage
elements 80K and 80F respectively include the memory cells
81K and 81F, read/write controllers 82K and 82F that
control reading and writing operations of data from and
into the memory cells 81K and 81F, and address counters
83K and 83F that count up on the occasions of the reading
and writing operations of data between the printer main
body 100 and the memory cells 81K and 81F via the read/write
controllers 82K and 82F in response to a clock signal CLK,
as shown in the block diagram of Fig. 10. The addresses
in the storage elements 80K and 80F are specified by the
bit unit. In the specification hereof, the addresses in
the storage elements 80K and 80F represent the head

addresses or the head bits, in which the corresponding
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menory cell 81K (storage el ement 80K) has addresses 00 through 18, which
are allocated to a readable and witable storage area 650, aRdugdsira®@98§es
28 through 66, which are allocated to a read only storage area 660. In
this enbodi ment, a piece of information on the remaining quantity of black

ink is registered at: tiqlefoaggilgl%g%{p%lj tbhgomemmry. gel | 81K having a data
[

| engt h of E5i1% A pirece "o nfornati on on the frequency of cleaning the

print head 10 anga @Pheaes@rddf@rdubirorme hdwofyeawancys ok oat traghnent
of the black ink cartridge 107K are registered respectively at the

addr esses @& caragd. &lehet HOK ngnalddea irernghid biagkbink capitecedge
information on a total tine period of attachnment of the_ ink cartridge 107K
is registéPdK a6 dagcaddreddmieradingiibgheierenfinhtarF 18- bits. ThRe data
regardi ng the repaining nt | f bl | DK ging yal a ad
addr ess Oomgﬁrr‘t% t%‘gi?easglgﬁl {-:*H:éﬁggv?/r ietag%f‘%hgdgpzs)seﬂsg%ogtaﬁrrtg%g g]s‘iB&.?sThi S

arrangenment h r@nabh ass | it Oath & ¥ £ Garh @t b het 6 eMvicRidb Tt d twr Dfabl ack
ink to be witten preferentially. The data on the remaining quantity of

bl ack i nk h@asrage iawréaab50vabhng afddndfs $esp?8sthdommghpértcenthageh and

gradual ly decreases to O with a progress of execution of fhe Er_i nting
process. TReIP&GRI$En§OqFarfisly BRLE &CTHES AEF DL §&pl abedt By St he anount

of 1nk COngHERIdAhentD %Q%ié@étgf GaF i 161 BAOUR! ﬁeifgmﬁﬁgﬁwti on has

an initial value of pressed by percentage) and gradua 2 August
2006 incrgases ity 100 wihbkaipkodlese Pfs exeedt hantol HErg$Ndongn

process. The printer main body 100 has data regarding the maxi mum i nk

capaci ti esthe némoblvack 1dndé1¥dravingnk dedra diedgesh DO7K takes 1074 . idhee

cal cul ati ngoifn%g%mation on the frequency of cleaning the print head
10 and a piece of information on the frequency of
attachment of the black ink cartridge 107K are registered
respectively at the addresses 08 and 10, both having a data
length of 8 bits. A piece of information on a total time
period of attachment of the ink cartridge 107K is
registered at the address 18 having a data length of 16
bits. The data regarding the remaining quantity of black
ink is allocated to the head address 00 among the readable
and writable addresses 00 through 18. This arrangement
enables the data regarding the remaining quantity of black
ink to be written preferentially.

The data on the remaining quantity of black ink has
an initial value of 100 (expressed by percentage) and
gradually decreases to 0 with a progress of execution of
the printing process. The remaining quantity of black ink
may be replaced by the amount of ink consumption. 1In the

latter case, the amount of ink consumption has an initial

value of 0 (expressed by percentage) and gradually
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percentage is based on the maxi mumink capacity data and actual amounts of
ink consunption. Alternatively the naximmink capacities nmyAbgustooed in
the storage elenments 80K and 80F of the respective ink cartridges 107K
and 107F. In the case where the anounts of ink consunption are wused in

pl ace of_t@ag§g?£§gnQ&m¥HB % eq qf fﬁﬁ?egét%f‘E%é@gtﬁggu&%(%ﬁéa with

COﬂSUI’TptI on rray e an initial valu a range o

no initial pyalnesnyr ptrbeﬂaséherm@ prengetermaly bodsf i 106 ehaW iddig the
initial value in the range of 0 to 90%into the data ensures the accurate

noni t or of riegarxdhsgnpie oaxifig iok sagavent iealiso tdrrabllesk Andseclor
determ nation of whether or. not the nk kept in the_in

cartridge F@hﬂ%ﬁ%?éﬂdgﬁﬁt%&?%s@ﬁﬁp@ J?tréﬁh%dﬁaéﬁﬂi%ﬁﬁ?%cP?oﬁh%
carried ou eé?lﬂpgﬁghﬁ Uggsg lﬁ ﬂé%f&ﬁﬂgfnk385§%3iE§Wa%€§ QHH]
e eqaa

val ue of t anDun consunptlon

ef fectivel Y cREVENESo LRk sf rmwmnbags@ﬂpubﬁhe AQQ@&&%L‘HV&D? Rhient i ng
procedure. In the case of a half -sized ink cartridge, which has half the

i nk capaci mpxdfmam si akdeegasiizete s nkayatts | sigeredddima e t A& ore@tr ni ng

uantity of _ink or data on the anpunt of ink consunption nay take an
i tialvaPaETsm e (UK AR B0F By berCRRTREE) INF HTeFRAAAISENT? e sets

100 to the,i i ti@yvalue of the data on the remaining quantity of ink or O
to the |n|t|al value of the data on 28 2 August 2006 the anmount of ink

consunption, andrdothkesatbeyfleeeefBengmotiat® 6F A& tbekeafitohadee The
| atter technique enables the remaining quantities of inks to be nonitored

on the ideaeidcdn stldeewEnthet Femmelniaadarandiitees nkfcanksi.dgkata
on the amount of ink consumption may take an initial value
in a range of 0 to 90%. Datawithno initial values written
therein are generally indefinite. Writing the initial
value in the range of 0 to 90% into the data ensures the
accurate monitor of ink consumption. This arrangement
also enables the secure determination of whether or not
the quantity of ink kept in the ink cartridge is measured
on the assumption that adequate correction is carried out
during the use of the ink cartridge. Setting the maximum
value of the data on the amount of ink consumption equal
to 90% effectively prevents ink from running out in the
course of the printing procedure.

In the case of a half-sized ink cartridge, which has
half the ink capacity of a standard-sized ink cartridge,
data on the remaining quantity of ink or data on the amount
of ink consumption may take an initial value of 50
(expressed by percentage). An alternative technique sets
100 to the initial value of the data on the remaining

guantity of ink or 0 to the initial value of the data on
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and the half-sized ink cartridge are attachable to the printer. Pieces of
information relating to the manufacture of the bl ack ink cargys\ungb@é’K
are stored at specific addresses that respectively occupy mninumbits
required for storage (storage capacities). Namely the storage capacities
required fehesheiid U in8specisumep pieaesanti dbnbarmattinen darcer ot § f Ryent
rom one another. For exanple, a piece of information on the year of

manuf act ur eaite OIth@tJéF@ﬁeaﬁ inlgerader es?h%lﬁéﬁ%técémlam%rﬁjﬂbbqiﬂ
bits, aplece of information on the t.h of .manuf act ur, tered at

the addr es§PeF OeRA WY BIqGHEN gt &S of llB‘lkts to N [Boﬁllgc‘?geoq‘ q f Pfati on
on the dat gagkt@ﬂé‘é’;@%ﬁw@n ng;'zﬁﬁeeéitéﬁdh%-abdldz@éarﬁ@c%%maa data

| engt h of its I ece o ormation on the time (hour) manuf act ur e

i's registeagd athd heaaﬁdrse_&s»ecﬁ&ﬂmavcagtaudiﬁ@ heesgtttofch&bbit $0 apeéece of
information on the tinme (mnute) of manufacture is registered at the
address 3Dphawniteyra data |ength of 6 bits, and a piece of information on
the production serl al

t t t 43 . h
data |l ength of 8FBPEES A"gbje%ﬁg’%?%u ‘%’r %‘%ﬁ%%lné’nect %?GZ%EEBH&? VI n%cycl e,
a piece of, anﬂrm%iﬁ?koﬁn%h%a ingVlWWKnége'Q%ofﬂﬁjé%pbﬁﬁ%ﬂﬁlc

information on t ter-unsealed validity termare respectively

r egi st er edadatetshe @ddi £6 srddp Saviing lay datcupemyt hinfim3bhittss reatu ited
address 60 having a data length of 6 bits, and at the address 29 2 August

2006 66 hBerngtomhde [efgERas Sabacdtimf) datbharg@ikﬁctt@ree HEOFAEeTENDr Y

IRA LR R e

information are different from one another. For example,
a piece of information on the year of manufacture is
registered at the address 28 having a data length of 7 bits,
a piece of information on the month of manufacture is
registered at the address 2F having a data length of 4 bits,
and a piece of information on the date of manufacture is
registered at the address 33 having a data length of 5 bits.
A piece of information on the time (hour) of manufacture
is registered at the address 38 having a data length of
5 bits, a piece of information on the time {(minute) of
manufacture is registered at the address 3D having a data
length of 6 bits, and a piece of information on the
production serial number is registered at the address 43
having a data length of 8 bits. A piece of information
on the frequency of recycle, a piece of information on the
validity term of ink, and a piece of information on the
after-unsealed validity term are respectively registered
at the address 4B having a data length of 3 bits, at the

address 60 having a data length of 6 bits, and at the address
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menory cell 81.F (storage el enent 80F) has addresses 00 through 38, which
are allocated to a readable and witable storage area 750, apdugdsioesses
48 through 86, which are allocated to a read only storage area 760. Pieces
of information on the remaining quantities of cyan ink, mnagenta ink,

yel low ink,d irggg\f,i% an imaamgngitgptoﬁagegggs_i nk are registered at the
addr esses 00, , , 18, and 20 in the nenory cell 81F, each having a

data length of &Hd tdatd piteasirénbar mitd ameooryheeflleqiencyfofthod eani ng
the print head 1.0 and a piece of information on the frequency of
att achnment sgfonage col emeintk &QF t FRAFEALCY AN drke el ereldd ([EpeEifigsl y at

t he addresses 28 and 30,,. both haying a.data lLength of 8.bits, A piece of
i nformati ort®%dn1g @SF&I’”‘[Q%@ %EF%& W&S afﬁﬁ%ﬁtgn(ﬁe EReF ik tart r#g‘&e
107F is registered.at 1t ke mddiess 38 havdfgnd datrd gt Bgaelk s i bs. The
data regarding the remaining quantities of the respective color inks are
al | ocat ed tardeghersl, wadidsiesass A0l dbavaght @G aeanthl be areddabl eabhe

witable addresses 00 through 38. This arrangenent enables the data
regardi ng shenagmiareg §bant iaﬁ%sidfﬁrQ%%eﬁeégeEPF%lgfb(ﬂ%r Whksht 8TBe

witten preferentjally. The pieces.of _.informatiaon rﬁ&grdi he r i ni ng
quantities a&_ﬁoé%‘ln?é g@ntlga,a‘inan)}g! ISOWF%%% areall ocat elgg?%eghéj first 3
bytes (245 :(fto%,)m apdnt ke Rigsesab infy rehanpitaear B ndcyhe  1HERI Ni ng
guantities o g%t cyan and |light magenta i nks 30 2 August 2006 are

al | ocat ed hadgdie:d dldiowiyedl Pobyiels, (1lbgibt tesyan Thiks, adal & igthtuotagenta t hus

applicable to a color ink cartridge having only three colors, cyan,
nmagent a, ahdky@dovEeThetesed ont t heer eAErRiSFTE UMt i 9§ - oft CeadtP cofBE i nk

20 in the memory cell 81F, each having a data length of
8 bits.

A piece of information on the frequency of cleaning
the print head 10 and a piece of information on the
frequency of attachment of the color ink cartridge 107F
are registered respectively at the addresses 28 and 30,
both having a data length of 8 bits. A piece of information
on a total time period of attachment of the ink cartridge
107F is registered at the address 38 having a data length
of 16 bits. The data regarding the remaining quantities
of the respective color inks are allocated to the head
addresses 00 through 20 among the readable and writable
addresses 00 through 38. This arrangement enables the
data regarding the remaining quantities of the respective
color inks to be written preferentially. The pieces of
information regarding the remaining quantities of cyan,
magenta, and yellow inks are allocated to the first 3 bytes
(24 bits), and the pieces of information regarding the

remaining quantities of 1ight cyan and light magenta inks
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has an initial, value of 1.00 (expressed by percentage) and gradually
decreases to O with a progress of execution of the printing pregesso06he
remai ni ng quantity of each color ink may be replaced by the amount of ink
consunption. In the latter case, the anmount of ink consunption has an

initial vagggzginoég?gge§§gqu¥ p§5§gggﬁg§kzqutggagggl&Mjngppregﬁgg to

100 with aprogress of execution of the printing process. The arrangenent

of the dat gaan theudeiBen Hguarigpl PSabiet be 4 espent ik celriridgs are
simlar to the arrangenent of the data on the remaining quantity of black
i nk and i sheamisiqiotngpedifiaml ¢9logsscrdyril. hepgentidecedn@f ¥Yeilldfast mat i on

relating to the manufacture _of the col.or ink car%%id e 107F e stored at
specific addreside fR4E PBsHBEL FEEAY It A R it P higECh Ut PEG K or

storage (shaiage ¢ARAGIA] Sh1ue HT™l 0o [(1B5E 06280 noapaELbnsegsgd for

storing thé respective pieces of information are different from one

anot her. Fgka@@Wl €, ded8rpaees afo infdrimtd @rogfrébe yeaexelcumivhasture is
registered at the address 48 having a data length of 7 bits, a piece of

i nf or mat i ohhen pirhien frbnEh pafo areif act e eredaimeigi &t ¢nas tdtt ¥ ef agacdss 4F
having a data |length of 4 bits and a piece of information on the date of
manuf act ur 8°1&T ng&i BEYRY raﬁpjt%%eah 5’3&6 BROMRL B ANGaf AP PEARTH - 5
bits.  Api efe,ply hRRQrIALLH0 ONLHAC AhHE, { ROUT)N 10T SREUMBGLWE hd §
registeredfgtt?ﬁelgaﬁ%g§§é5§ehaV?ngaa at a Ieﬁj%h(%f 31 jhgust 26%%
bits, a piesetafal phariBbIfOn (OfxpheskiedEbynp et eh talge )rand getdiua i by
registered at the address 5D having a data Iength of 6 bits, and a piece
of informaiheme@sahetopl@uetiioh sepPralgnafmbe?t | sxpeyitsianr edfatehe

addr ess 63printing process. The arrangement of the data on the

remaining quantities of the respective color inks are
similar to the arrangement of the data on the remaining
quantity of black ink and is thus not specifically
described here.

Pieces of information relating to the manufacture
of the color ink cartridge 107F are stored at specific
addresses that respectively occupy minimum bits required
for storage (storage capacities). Namely the storage
capacities required for storing the respective pieces of
information are different from one another. For example,
a piece of information on the year of manufacture is
registered at the address 48 having a data length of 7 bits,
a plece of information on the month of manufacture is
registered at the address 4F having a data length of 4 bits,
and a piece of information on the date of manufacture is
registered at the address 53 having a data length of 5 bits.
A piece of information on the time (hour) of manufacture

is registered at the address 58 having a data length of
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having a data length of 8 bits. A piece of information on the frequency of
recycle, a piece of information on the validity term of inks2Aagat20pbece
of information on the after unsealed validity termare respectively
regi stered at the address 6B having a data length of 3 bits, at the

addr ess h%}/lt?bl Ba%éeen@fhlﬂfffo@n@gﬁ@nagg %thet h@lrﬁgdr(ﬁﬁ%ut‘?@) hgyi ng a

datalengtfs’n eferring to Figs. 11 and 12, anong the lower 8- bit

addresses ghntdes €ontE0ls FE€g26Q bl a‘tr amd raeiwe@*senso mav nnkodydaea,
addresses 00 through 10 are allocated to the information relating to the
storage el érRrttIBOKE of bHd s blasR Enipicre rofgénfonvabhanaddr ddses 20

through 34 are allocated tq the _information eI at tq the, storag
el ement SORTEAUHe! @B HFTLAK @é’rmttf‘?ﬂg’es T FES ?I’f@ddftq%\t% %:‘BF 188r

bytes is all Q/_ciqltggdat@a?gcg&% ands(g](c)thB ¢Qrrelya lcgbgegfeggfgﬁn@ggg sses

in the storage | 'enen d the addresses in the control |C

200 (the pphntneontegllegic AR alesyeBE| idhed dud eff liyhdihatieheoantkret o

Fig. 13. Data are stored by the unit of 1 ‘byte in the control |C 200,

wher eas davaldrdd st dr@mbyftﬁlékSuniatnd)fa Pitﬁctei%fth@fﬁ’ﬁmaetg@%l@ﬁrehh@ 80K
and 80F. In_the contr ﬁ g area of 1 E}/ e. s ccordl J

al | ocat ed afBe&/‘é’rP?eF@ Q’[‘éa EXe it I‘?errﬁ‘ &gt i <oF Ef‘é‘é%vfe nr‘fg&%é redn the
storage e' feghs e% Ia@% s 89K, hQQ:Lth;e L h?é"ﬁl%thOBIfYSt B LUl £ eghgi ni mum

bits are e respective data, so that there is no vacancy in

the data §ad%eo%l$gaeth£(9@ﬁg aderta (Baadimgf@eriatd oanfd am iSiekayer&tenent s
80K and 80F) The follow ng describes a decoding process carried out in
t he cour se86f helvd neadi Agtaperendbh PEod thieC St or age

Referring to Figs. 11 and 12, among the lower 8-
bit addresses of the control IC 200 seen from the printer
main body 100, addresses 00 through 10 are allocated to
the information relating to the storage element 80K of the
black ink cartridge 107K, and addresses 20 through 34 are
allocated to the information relating to the storage
element 80F of the color ink cartridge 107F. The data
length of 1 or 2 bytes is allocated to each address.

The correlation between the addresses in the storage
elements 80K and 80F and the addresses in the control IC
200 (the print controller 40) are described briefly with
reference to Fig. 13. Data are stored by the unit of 1
byte in the control IC 200, whereas data are stored by the
unit of 1 bit in the storage elements 80K and 80F. 1In the
control IC 200, the area of 1 byte is accordingly allocated
to even the data having the length of less than 1 byte.
In the storage elements 80K and 80F, on the other hand,
only the required minimum bits are allocated to the

respective data, so that there is no vacancy in the data
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el ements 80K and 80F, which is perfornmed by the control 1C 200 in response
to an instruction fromthe printer main body 1.00 (the print2@ogtstaober
40), with reference to Figs. 14 and 15. Fig. 14 is a flowhart showi ng a
processing routine executed by the control 1C 200 in the course of the
readi ng pracess. fromthe storage el enents 80K and 80F, and Fig. 15 is a
timng chart on the occasion of the reading process shown in the flowchart
of Fig. 14. (Reailimg PPEFcdm Oht EFeM R ProdesEilegarois i fRKofRFi§0F 14, the
control IC 200 first s a_CS.signal, in | ow. L evel [es th

addr ess countersbéfkfgﬁgﬁﬁﬁﬁnpndefggx% %ﬁé%éh% %%%ﬁ%sp§%%%§ﬁ%(%%éréF%step
S200. The goRrt gl tnbCR2QPsEeR 1K e® ddien £ 5d 8A8k ohNr Aokl BRe | £¥6FagRd sets
the storage el enents 80K and 80F in the active state at step S21.0. The
control | Ce2@thesubseg0Bntanyl fgkes whREW isi grealf ormead| bw Itéveelcamtrbher eby

specifies a reading operation fromthe storage el enents 80K and 80F at
step S220ICTRBOCHAtFRFPORE2BO ERehANSEHINGRSI AP LIt fike Mt eroradPock

pul ses to the._s age, el enent s, 8 t e cific
nunber of %P§8k5§§|@gged%gf%é5%ﬁ%§r§§qe§£§8§rr@%ggdagggg?“&%iEﬁgféé%utput
fromthe pgynhneonts ol 1e15401and Ata W SlchAe tPIIHYw £R§t BObhJcADs L ggUI T es
to gain an access for reading data. In this address conversion process,

t he controtoli€i2() exawetes df itls¢ caddreds T'CAJf0@ntnahhendcatdsessf* Ade
in a desired range of addresses (bit data) in the nenory cells 81K and
81F, 33 2 hhguseddee PEOGMTTH THe Whetanage £6 seepifel0K234i§0%n

access foran&hﬁ'é‘?aﬁé '}% %p\giﬁ%g;”chhﬁ}ttooﬁﬂ%&%@éﬂéﬁﬁgi&9 t&ﬁ%@%@d% ¢l ock
pul ses. The control. | 00 'successi Vel y out put's f - 1.) cloc %ulses
and (*Ade-pAdteks £l OckwAulisesHd £h8wchart of Fig. 14.
When the program enters the processing routine of
Fig. 14, the control IC 200 first makes a CS signal in a
low level and resets the address counters 83K and 83F in
the storage elements 80K and 80F at step S200. The control
IC 200 then makes the CS signal in a high level and sets
the storage elements 80K and 80F in the active state at
step S210. The control IC 200 subsequently makes a R/W
signal in a low level and thereby specifies a reading
operation from the storage elements 80K and 80F at step
5220. The control IC 200 then outputs a specific number
of clock pulses to the storage elements 80K and 80F at step
S5230. The specific number of clock pulses corresponds to
a desired address, which is output from the print
controller 40 and at which the print controller 40 requires
to gain an access for reading data. In this address
conversion process, the control IC 200 converts a first
address *Adf and an end address *Ade in a desired range

of addresses (bit data) in the memory cells 81K and 81F,
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storage el enents 80K and 80F. The address counters 83K and 83F in the
storage elenments 80K and 80F increnent the address by the bi2Augidt 2066 a
timng of af all of the clock signal CLK. The control 1C 200 thereby
specifies a desired address at step S240. The data stored in the storage
el enents 8QK: avtdi 8AFt Apecoauitymit 1¢0 a6 dad qubus sat ot heihi Ahngs efsd ke fal | .
of the clock pulse. The control | C 200 controls the desired count on the
addr ess codft®rreegiinge@psrathenr edditegtbperarir@siondihe above rmmter
and tenporarjly,_stores the gutput dat r pondi ng to the desired

addr ess, fc();rloe‘q;ﬁ}énﬁflé‘,se[sn'e r‘gré a®0R 1”21- ylggrEgﬁ ﬁ’é{‘rﬁﬁegﬁ‘h?&lyt R 5Son the

month of  MANAACT Y 81 oblke pdatse STl dq A@déﬂiéaft)e&gpgg?ﬂgh@%é%ath%” the

after-unseal ed validity term at step S250. The fea ata are serial,
dat a expresseddyet béenumntsanBOK smd h&oFthe control 1C 200 converts the
bit data to the byte data, as well as the serial data to the parallel
data at step S2e@hermdesgsmolcrunbenst 88K arduddrt ha tdonvetoedgearal | el

byt e data the pri contr er_ 40 at.s S270. This np] etes the
decodi ng prgg@g‘sesn asnag]é%ean%ré;%#ajrﬁ’%&???nﬁ }Bﬁgt‘ﬁ%gﬁﬁ@eb& ﬁger%ﬁf:i‘ﬁ‘élﬁf Fig.
14. As deggribednPhegvbeus!¥a1 i er a9 3% diS sSRGR 1 ice%k andr cfrﬂf d by
the bit unit in 'thig enbodi?rent. (Effects gfaggﬁlst&g(nbogrlﬂné;%{ lL.'h&tfhe
enbodi ment Iai 800s $éek bloy esppeddds ©fa dedireat addreelsabitng tap tde40.
manufacture of the ink 34 2 August 2006 cartridge are stored in

successi onTR3e &5d@ 5 eoHadr desddre thherrgepedemadl s o eKppnd HAimbet s

AN S PR Sy p U R
pulse. The control IC 200 controls the desired count on
the address counter required for the reading operation in
the above manner, and temporarily stores the output data
corresponding to the desired address, for example, the
data on the year of manufacture, the data on the month of
manufacture, the data on the validity term, and the data
on the after-unsealed validity term, at step S250.

The read-out data are serial data expressed by the
bit unit, so that the control IC 200 converts the bit data
to the byte data, as well as the serial data to the parallel
data at step S260. The control IC 200 then outputs the
converted parallel byte data to the print controller 40
at step S270. This completes the decoding process and the
program exits from the processing routine of Fig. 14. As
described previously, the address is specified and
incremented by the bit unit in this embodiment.

(Effects of First Embodiment)

In the embodiment discussed above, pieces of

information relating to the manufacture of the ink
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effectively. The arrangenent of the enbodi nent enables a vacant nenory
division, which is allocated to data in the case of a fixed 2Zaugudtengéh
but is kept unused, to be allocated to another storage area and

effectively used f or the storage of another piece of information. This

arrangement, NSt g§5et Becebtbeicent nskeiR@s H{ofvAE PheeaTiPladdf@s8BEi ON in
a fixed storage capacity. In the enbodi nent di scussed above, the

i nexpensi vehafFPBEMe ol chlgarccepyonin omtip bihes serpehredlf aredssrags .
-applied for the storage el enents 80K and_80F of the black and color ink
cartri dges Th7K arkenozmentha2hhesdhbs dAmithid reharAPRg CGRaftit1es of

inks are stared.. Such_application,desit.ab r c t -Qf . 1 he
expendabl eO%i %ﬂ“%a?ﬁ?ﬁ? s Cfg %ﬁ% %(9%241?% ? g g?)r a@nge‘(r}rgﬁé‘l%fe he

enbodi Ment @iy Usped1300vVene Higd he a#d tid teibedshenage mieass650
and 750 are located at addresses that are sequentially accessed prior to
t he read oal yastanriagee@begs dG60L sanein 76@0hiicht Hes reekbecaited tst giaige &henents
80K and 80F. Even in the structure that carries out the witing operation

of data intbet Faseafal £1%a@ drteabPRrIEPoPGe 18 k8P 3R LFRIA756aPBer t he
o . f . . .
T T N A

arr angemenf‘ conp ion of eration

power plugihs RWJLLgaULOfaddEnspCkebce R tRAbIGIH LI ON Ofnibe
enbodi ment, which applies the inexpensive storage elenents 80K and 8CF

enabl i ng oakyanyemén? dnguse 2006 efdqueien bl shotegse od degregsicetds cost
of the ink cartridges 107K and 107F, thus advant ageou_slﬁy reduces the
possi bl e fafl dfEQFmahéopr dded bixpewsitOTRPE he2BFCL Y { Modi fi cati ons of

First: Enbodinen&h the embodiment discussed above, the inexpensive
EEPROM, which carries out only the sequential access, is
applied for the storage elements 80K and 80F of the black
and color ink cartridges 107K and 107F, where the data on
the remaining quantities of inks are stored. Such
application desirably reduces the cost of the expendable
ink cartridges 107K and 107F.

In the arrangement of the embodiment discussed above,
the readable and writable storage areas 650 and 750 are
located at addresses that are sequentially accessed prior
to the read only storage areas 660 and 760 in the respective
storage elements 80K and 80F. Even in the structure that
carries out thewriting operation of data into the readable
and writable storage areas 650 and 750 after the off
operation of the power switch on the panel switch 92, this
arrangement ensures completion of the writing operation
of data before the power plug is pulled out of the socket.
The configuration of the embodiment, which applies the

inexpensive storage elements 80K and 80F enabling only the
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In the enbodi ment di scussed above, the address counters 83K and 83F used
are the count-up type. The count-down type may alternativel y2bagusedoéor
the address counters 83K and 83F. In this case, the data array should be
changed in such a manner that the readable and witable storage areas 650

and 750 ar e agcea38d1Pd et the daatkasal ¥nst dAge areanHohrand 760.
Nanely the readable and witable storage areas 650 and 750 are | ocated at

t he hi ghercatllredges Lhak ahds&0af ,t hbuseadvantpstonady nedases66@eand
760. More concretely, the pieces of information regarding the remaining
quantiti es RsfsshRéealflagddied €8 thige ML 88dPés FEShbuPd B9 edfbRered at

the end addresses. The principle_of esent .invention is applicable
to the off-ﬂﬁ’recf‘fja)g?a_c?§/6@p"psri%#e$,lrrsﬁ' #"?Dccﬁéjfrﬁ%n{tﬂk cartridges are not

mounted on the canfi@ge eA®oMBiMen®Sai8culshR PuESVEI, 240 d YREIPERI €r, in
which the ink cartridges are nounted on the carriage as described in the

above enbediurernérs! 83khambogaFentsed e , thhe ceBERPROMips tape i edHeor t he
storage elenments 80K and 80F. A dielectric nenory of the sequential access
type FEROVGP#N bedoyBdtvRSt BAY B terme tHEMREN P Thts EEFROV tive |1addEe FBash

ies. | h b nbodj , N iti f_Jd nk
ueed a5t RGO GY ALY 5 FRTAT Ry 15 S Gaat § fEe B4 el el RlilaTar ve

amount s of pihk h36 e AUGH Sl A0 B6ma GRRSUFRLItOBhEBY e alIMENE lan D& riSESb 1 BSt ead
of the remaining quantities of inks. The ink cartridges 107K and 107F used

in the abogecanhpei aeaasmap0 bad dflacat: wade spotihpriamk carlie i dgad500

showmn in Fig. 16. Fig. 16 is a ,
only storage areas 660 and 760. Namely the readable and
writable storage areas 650 and 750 are located at the
higher addresses than those of the read only storage areas
660 and 760. More concretely, the pieces of information
regarding the remaining quantities of inks allocated to
the head addresses should be registered at the end
addresses.

The principle of the present invention is applicable
to the off-carriage type printer, in which the ink
cartridges are not mounted on the carriage, as well as to
the on-carriage type printer, in which the ink cartridges
are mounted on the carriage as described in the above
embodiment.

In the above embodiment, the EEPROM is applied for
the storage elements 80K and 80F. A dielectric memory of
the sequential access type FEROM may be used instead of
the EEPROM. The EEPROM includes flash memories.

In the above embodiment, the remaining guantities

of inks are used as the information relating to the

quantities of inks. The cumulative amounts of ink
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perspective view illustrating the appearance of the ink cartridge 500 as
one nodification of the present invention. The ink cartridgey aA0gudtrrobedes
a vessel 51 substantially forned in the shape of a rectangul ar

paral | el epi ped, a porous body (not shown) that is inpregnated with ink and

dat i . 5 a;.co 3 . to
openi g of ComS Ut BELERPREY Showeltt AoRoNELaTRIREL R L e SFA Pnilley 0P

(like the phlachaprbess k07 uk407LC, 107M 107LM and 107Y in the ink
cartridge 107F discussed in the above enbodinent), which separately keep

five different cdherinkicakisidgenklO5pphd 1D7AF etsed 5t tifeoabaveeembepntntvieagol or
inks are forned at s_Pecifi c positions aon the bottomface of the vessel

51. The i nRegeplgrsd Prtleagother ank cpridge o0Pishowsoa; kigoAs- 1 448 1HKS duppl y
needl es (ngf_.sh . I Il . 1S: Aatt a
cartridge gértsgce:gt\r{\r@e%tb Fervg)rilllliﬁ\ﬂg%hréé gfel %rﬁ%{a%endfg%gﬁ%%S{t%sf%tgv\sﬁﬁﬂ%?%ﬁg? Pair of
ext ensi onspRRigtfioMbegka@blatchordmatignt h the upper end of an upright wall
55, which is located on the side of the ink supply inlets 54. The

ext ensi ons 56 re€bevdnlpropetriicise 0308 Lagdudamta shewseder®) fixed to the
printer main _body. ext ensi ons, 56 %%e | ocat ed _on both sidi ends of the

Th
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August 2006mpirelgreatédi dgehSQG K raond bet sgmablsachetl 1® the weswdrbie,
cartridge attachment unit mstakenly. The upright wall 55 also has a recess
58 t hat isanflopgacedech me¢ebeubsBahhirdl cosmrs WiethebwHERigg (e ik

vessel 51. The vessel 51 is parted into £five ink chambers
(like the ink chambers 107C, 107LC, 107M, 107LM, and 107Y
in the ink cartridge 107F discussed in the above
embodiment), which separately keep five different color
inks. Ink supply inlets 54 for the respective color inks
are formed at specific positions on the bottom face of the
vessel 51. The ink supply inlets 54 at the specific
positions face ink supply needles (not shown here) when
the ink cartridge 500 is attached to a cartridge attachment
unit of a printer main body (not shown here). Pair of
extensions 56 are integrally formed with the upper end of
an upright wall 55, which is located on the side of the
ink supply inlets 54. The extensions 56 receive
projections of a lever (not shown here) fixed to the
printer main body. The extensions 56 are located on both
side ends of the upright wall 55 and respectively have ribs
56a. A triangular rib 57 is also formed between the lower
face of each extension 56 and the upright wall 55. The

vessel 51 also has a check recess 59, which prevents the
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cartridge 500. A circuit board 31 is nmounted on the recess 58. The circuit
board 31 has a plurality of contacts, which are |ocated to facagosroast s
on the printer main body, and a storage elenent (not shown) nounted on the
rear face thereof. The upright wall 55 is further provided with

proj ections 55a and 55b and extensi ositioning the

&ns_ 55¢c and 553 for

circuit boark33aTFR UG abblel Efodicdtd , 2t hachPde tCoIdte i WREULHRL e s,
magenta, cy l.aw, . Jl i , I ta, are applied for the
plurality o d*#?étgenta%c%?%lm%na@.u%ﬂg llnE|5rgteﬁtsz,ient imvention is al so

applicabl e to anyr®mipralgron wellagsardlidds aiys nanberceds coborhaksisf or
exanple, a conbination of three different color inks of magenta, cyan and
yel | ow, a dorbanatlion bhessxbditfdreteal eohderi aksthenelddibng fotthey inkan

above five color inks in addition to . the above five color inks. The
present i nFafFohaPE ABPL -r eS5tF1ECE 1t BORRE ﬁgdv%mo fEhthgr Teress

dificati , t he [,fiLGgaty d
Al Lerati ond i { AR CHEATTY ne0 T e tne e aher o e T OF CRe e

char act er i sfHiGsh @frd he dawes@rio favent é9dacteos a0 panich st Mainbodie,
present invention are limted only by the terns of the appended clains. 38

2 August 2008l awiRdrayCleAldvEn S nat smowvnk marnitiedgencbhei yaradfacehe
detachabl y nountable on a rinter, e ink, cartridge conprising: an ink
reservoir foCTEMt aj n?ﬁ& é‘erq ,taﬁa&g ﬁsorja%eéﬁﬁit?‘%ft (ﬂl%o 1’%9[‘}% dithheces
of specifi ﬂﬁ@é@&}qgn srds% a4 h8955%° die LRKefaNHA9es cand 4 ned ydigg an
i nput -out put termnal and an 1 nput- output control unit;

positioning the circuit board 31.

In the above embodiment, the five color inks, that
is, magenta, cyan, yellow, light cyan, and light magenta,
are applied for the plurality of different color inks. The
present invention is also applicable to any combination
of an arbitrary number of color inks, for example, a
combination of three different color inks of magenta, cyan
and yellow, a combination of six different color inks
including other than above five color inks in addition to
the above five color inks.

The present invention is not restricted to the above
embodiment or its modifications, but there may be many
other modifications, changes, and alterations without
departing from the scope or spirit of the main
characteristics of the present invention.

The scope and spirit of the present invention are

limited only by the terms of the appended claims.
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wherein the input-output control unit inputs or outputs a serial data
signal via the input-output termnal, and wherein the serial gdaugusiagoal
contains data that is updated according to use of the ink cartridge and
whi ch having a data size that is an integral multiple of eight bits and
which 1s updated according to use of the ink cartridge, and data that is
not wupdated according to use of the ink cartridge, and at |east a part of

whi ch  havi ng i is a non-integral multiple of eight bits and
which is not Vﬁﬁ&i@d&a’éﬁ%&ﬁﬁﬁg to use of the ink cartridge. 2. An ink
cartridge in accordance with claim1, wherein the plural pieces of

specific information include a piece of information relating to
manuf act ure of the T nAnciakt eartiigge configured ko der detagheblynmesivéablareawi t h

claim1l1, wherej. hg stpr i Mrther conprises a manufacture year
menory area, &hﬁ@]’ ﬁ&s’hgcggﬁ%%gé&@&g@brty of 7 bits and stores a piece of
i nformati on regar dgRgniareseeddir fir o@ptyjﬁiﬁgtalnriﬁkpénd he ink cartridge, a

manuf acture nmonth nenory area, which has a storage capacitg of 4 bits and
stores a piece of aistetAgeaunibstaringapltral piecasoat aresifiedniarmation ge@finghe i nk

cartridge, an n d %\go AL Qe ' has r-aQ6.
capacity of S%mesma%gﬁg({%’%gﬁgh%uec (5) "ﬁé}lﬁgoru%geg r'ega&éf%g 'gggtate of
manuf act ure oputpiecontadd wrdg;t ri dge. 39 2 August 2006 4. An ink cartridge in
accordance with claim 3, wherein the storage unit further conprises a

manuf act ure hour M%Wn%%mpwmtﬁgtrﬁl URit §ude OF SpiRUts @ frial dgita s and
stores a pi ecsﬁgﬂél il (Bl A ARG 3hd Wreﬁ%ﬂ@@@ﬁﬁpﬁﬁfae s@{na‘i he 1 nk
and~a e nmerory” ar ea, Ich has a storage

cartridge, manuf acture m'nute
capacity of Gediithinsadatasthat és updaiedcacaoidingnbousatof dhe rink aratiridgeaamd nut e of

manuf acture of t ink cartridge, 5. An ink cartrjdge .ipn accorgdance wth
cl ai m 4, V\her‘@h'ﬁp‘t ng %%&E}%S'Zgrﬂi‘@t 1$ @&Nt!R r@dﬂﬂ'&'P@e‘gfe%{g&atP'f%?'ﬂ W menory
area, which r : (o f it t 1
"t o mat i on 1 SgieRieg REBIRGARCULY of (g Rk Caritiye? M Bat AL Aot
cartridge. updated according to use of the ink cartridge, and at least a part of which

having a data size that is a non-integral multiple of eight bits and which is

not updated according to use of the ink cartridge.

2. An ink cartridge in accordance with claim 1, wherein the plural
pieces of specific information include a piece of information relating to

manufacture of the ink cartridge.

3. An ink cartridge in accordance with claim 1, wherein the storage
unit further comprises a manufacture year memory area, which has a
storage capacity of 7 bits and stores a piece of information regarding a
year of manufacture of the ink cartridge, a manufacture month memory
area, which has a storage capacity of 4 bits and stores a piece of
information regarding a month of manufacture of the ink cartridge, and a
manufacture date memory area, which has a storage capacity of 5 bits
and stores a piece of information regarding a date of manufacture of the

ink cartridge.
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6. An ink cartridge in accordance with claim 3, wherein the storage wunit
further conprises: an address counter outputting a count in respusede a
clock signal output fromthe printer; and a storage el enent having the
menory areas and which is sequentially accessed based on the count out put
fromthe address counter. 7. A printer, to which art ink cartridge in
accordance with claiml is detachably attached. 8. A storage unit provided
with an ink cartridge that is configured to be detachably nountable on a
printer, the storage unit being witten or read specific information by
the printer, the storage unit conprising: an |nput-output term nal via

which a serial dat & sfgii cadriggain acgordanaepyith clai@ Jovheraininsstomes®  an

i nput - out put At i ; Ln u i.al i gnal via
thoi nput out Saft (e idmbis pIREhARIE hA B Sted whiRhohay 80
data that is wholagedapacity df Bobitoand starbstapiecekofdafdrimation regdrdimdianh.
having a data size that is an i tﬁgral mul t1 pl e of eight Fbgi&;tts and to be
updat ed accor @oHp Afomadwifagture, of ithR 0k caitidee, and dananuiagtures miBdteypdat ed

according to yisngt, 4138 WAIFRE 5 F8G8RpBY) BRI i oRle 4BILEE dreVi g 2

data size of a non”inteyra trp and not updat ed
accordi ng to udernodtiarheegandtingar minudg ef nanufacture effbelnk tartridge.cor dance with
claim8, wherein the plural pieces of specific information include a piece
of information relating to manufacture of the ink cartridge. 10. A storage
unit provided with an ink cartridge that is configured to be detachably
nount abl e on a pri ft &N inkigarkidgedigacoendanee with ¢laim dewhereintbagtarpgei fic

i nformation by i j . : i i.Sing. i - Qut put

term nal via ik S5ie Giribrisds & YRR R BhamER e Viflon Bs' A Rigrage
capacity of 6 bits and stores a piece of information regarding a term of
validity of the ink kept in the ink cartridge.

6. An ink cartridge in accordance with claim 3, wherein the storage
unit further comprises:

an address counter outputting a count in response to a clock signal
output from the printer; and

a storage element having the memory areas and which is
sequentially accessed based on the count output from the address

counter.

7. A printer, to which art ink cartridge in accordance with claim 1 is

detachably attached.

8. A storage unit provided with an ink cartridge that is configured
to be detachably mountable on a printer, the storage unit being written or
read specific information by the printer, the storage unit comprising:

an input-output terminal via which a serial data signal is input or

output; and
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an input-output control unit that inputs or outputs the serial data signal
by eight bits via the input-output term nal, and wherein the 3augadt 20dét a
signal contains data that is updated according to use of the ink cartridge
and which having a data size that is an integral nultiple of eight bits
and which is updated according to use of the ink cartridge, and data that
I S not updated according to use of the ink cartridge and at | east a part

of which having a dat I : ' A0M- | [ 2 bits
and which i s not %E‘dE‘PZJﬁQE%@?%HA@' i ng@@ﬂ%f%rtﬁgﬂpm?hgeag P?h%ﬁfﬁ 11. A
storage unit isigratocdd daedapui-dlitpat démnindl, ardiewdiercinhibe sérialagmtausighal urt her

conpri ses a manufacture hour nenpry area, whic a storage,capacjty of
t

h h
5 bits and st 6PBtAIRS G?@:éhfﬁf'si Ll'ﬁdﬂi%_qc&ﬁrdiﬂﬂ to %nghezﬁﬁ%ca 'é%%ﬁ’ @y an
hour of manuf gk ﬁ?%gt&&aearéﬁz&a{atﬂi# ggq%tegwl rﬁaﬂ‘fgfé”&a&beﬁts aha%perrermry
a Sto I TS an

area, which has rage capacity o tores®a plece o
i nf or mati on r epdatédrarcarding 4o eisefof i iflecdrtridgeg indidata tiat is aot updafed 12. A

storage unit in acgcordance with claim 11, erein the stora unit further
conprises a vaFSDING toWise ﬁ%‘éﬁ?‘ idggia a{]lggsfaa p@ﬁ)(pf;\gélcg N3 @ of 6

bits and stor D i ' r ' : h @l of an
I nk kept in tﬁétﬁlgég%{ ﬁ{)r&&@é&%ﬁ%ﬁ@? oraggmu[?]i% é?%%%%gﬁggb%ttbﬁ claim

10, wher ei n t hecordingrtageseunt thefink cémnidgmnpri ses: an address count er
outputting a count in response to a clock signal output fromthe printer;
and a storage el enent having the nmenory areas and which is sequentially

accessed based on the count output fromthe address counter. 14. A printer
used with an ink c9r & siogege unl innacensdance yuthnalaimB.awhetein 4ge RiWfal t hat

stores pl ural (gLeces SlociieHibffaldl M Apkebt MorfrdiCreafiy 871 1 doe

and an i nput - rm nal, " the printer co chani sm

readi ng out dmbaufdohireicf theinkigattrided.

10. A storage unit provided with an ink cartridge that is configured
to be detachably mountable on a printer, the storage unit being written or
read specific information by the printer, the storage unit comprising:

an input-output terminal via which a serial data signal is input or
output; and

an input-output control unit that inputs or outputs the serial data
signal by eight bits via the input-output terminal, and wherein the serial
data signal contains data that is updated according to use of the ink
cartridge and which having a data size that is an integral muitiple of eight
bits and which is updated according to use of the ink cartridge, and data
that is not updated according to use of the ink cartridge and at least a part
of which having a data size that is a non-integral multiple of eight bits and
which is not updated according to the use of the ink cartridge.

11. A storage unit in accordance with claim 10, wherein the
storage unit further comprises a manufacture hour memory area, which
has a storage capacity of 5 bits and stores a piece of information
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according to use of the ink cartridge by eight bits, wherein at |east a
part of the data has a data size that is a non-integral mult2plLgusf2o0es ght
bits; an acquisition mechanismacquiring, fromthe read out data by eight
bits, the data not to be updated according to use of the ink cartridge and
having the data size that is a non-integral nultiple of eight bits; and a
writing nmechani smwhich wites the data that is updated 42 2 August 2006

according to use f t he ink artr eant? havi ng .a , data size that . is an
"ntegral mul t Feaadipg 2 BRI Bf MenurAqis & gk CaRTEoRyaRd grnapneetids” A
printer used mlﬁmearﬁema)fy efd, WisieR. hatsm?stdﬂg?@@ébémﬁg@f 6 dits HhPstopdPsage

unit that stores plural pieces of data relating to the ink cartridge, and
has an i nput - pigcpuof tisfarimadipn regargdingntae miouteprafs manufactueeadfothe nBkshani sm
readi ng out the 'p(%gural pi eces of data relating to the ink cartridge from
the storage u?ﬁ’ % the | nput -out put term nal; an acquisition nmechani sm
acquiring, fromthe read out data, data which is not updated according to
use of the ink cartridge and at least a part of which having a data size

that i s a non-integsal Amidrgbeudl 8 Sllordhics wibh il 411 AylrohPd o

according to use o ge and having a a Size t IS an
i ntegral mul tsitpl'ageoﬁnmﬂgitl’nerbmmprisﬁaexailduyeltqnn amemarynarea, rvmolmd:hara sm

which wites the data that j dat ed f th
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bits in the spanhagGalidity ofin FikKKEpt i e inkRartridge.

13. A storage unit in accordance with claim 10, wherein the

storage unit further comprises:
an address counter outputting a count in response to a clock signal

output from the printer; and
a storage element having the memory areas and which is

sequentially accessed based on the count output from the address

counter.

14. A printer used with an ink cartridge, the ink cartridge having a
storage unit that stores plural pieces of specific information relating to the
ink cartridge and an input-output terminal, the printer comprising:

a read out mechanism reading out data that is not updated
according to use of the ink cartridge by eight bits, wherein at least a part
of the data has a data size that is a non-integral multiple of eight bits;

an acquisition mechanism acquiring, from the read out data by
eight bits, the data not to be updated according to use of the ink cartridge
and having the data size that is a non-integral muiltiple of eight bits; and

a writing mechanism which writes the data that is updated
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according to use of the ink cartridge and having a data size that is an

integral multiple of eight bits in the storage unit by eight bits.

15. A printer used with an ink cartridge, the ink cartridge having a
storage unit that stores plural pieces of data relating to the ink cartridge,
and has an input-output terminal, the printer comprising:

a read out mechanism reading out the plural pieces of data relating
to the ink cartridge from the storage unit via the input-output terminal;

an acquisition mechanism acquiring, from the read out data, data
which is not updated according to use of the ink cartridge and at least a
part of which having a data size that is a non-integral multiple of eight bits,
and data to be updated according to use of the ink cartridge and having a
data size that is an integral multiple of eight bits, respectively; and

a writing mechanism which writes the data that is updated
according to use of the ink cartridge and having a data size that is an

integral multiple of eight bits in the storage unit by eight bits.
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