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PRI NTER USI NG THE SAVE BACKGROUND OF THE | NVENTI ON Fit&l HEGETPRE éntion
The present 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 a technique of processing
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 cal cul ate the renmai nTagLguant TR dRVBEETRONNK in the ink cartridge

based on the anount _of ink e ed fr Pr.] h to informthe
user of a state of F@ﬁnpﬁngts%gfgpﬁeggh&gg$nﬁ%£%§r$€g %&@%ent the printing
procedure frombeing interrupted by the out-of-ink. One proposed ink
cartridge has a storage elenent, in which various pieces of information
relating to ink kept in thBACKIRAEIND rQRIGEIE fINVENTEAEN e, 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 bhetBeorgdehbionmati on regarding ink and carries out the

printing procedure suitable for the ink. The ink cartridge is expendabl e
and thereby required 1 16 Decenber 2003

The present invention relates to an ink cartridge
detachably attached to a printing apparatus like an ink
jet printer or an ink jet plotter. More specifically the
invention pertains to a technique of processing

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
quantity 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 ocut-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
guantity of ink, are stored. The ink cartridge has these
pieces of information regarding ink, and the printer, to
which the ink cartridge 1is 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

1



to have as | ow manufacturing cost as possible. A storage unit having a

| arge storage capacity can thus not be applied for the Reeguler o nt of
the ink cartridge. There is, however, a contradictory requirenent of
storing greater pieces of information relating to the ink cartridge into
the storage elenent, in order to enable the user to obtain the detailed
information relating to the ink cartridge. SUMVARY OF THE | NVENTI ON The

obj ect of the present invention is thus to provide an ink cartridge that
enabl es pigses;9é Lof epiadaanraekating tosthas Posedanle.dgen $osraxanpl e,
information on a remaining quantity of each ink, to be stored efficiently
in a storageltel dmeritng wai | B2¥ERIUGHRFAdfe AARAFABY urG3y &S ofCthePF nk
cartridge inc]uding the orage el e e 0bj of: _t.he.i LON is
also to pr%?/ﬁdd]ee% gfrolrnt Efﬁgus%r%iecg‘agtﬁnﬁeﬁg cgrPt ?Elq{cfge,lng rr%‘%1 %ﬁﬂ% (Qwri ting
i nf or mat i ophéed at s Nghbaetrbe, i Bk wArtradige.orgnd ey sitremege wni tstocingled in
the ink cartridge. At |east part, of the above and the other related objects
i s act ual | ZERRESL anPiAReBar Ofi dgkn bRABRNEN y BELAEHRY t 5% Pt et™  The i nk
cartridge J - r j S iegespob1spesafic

i nformati oéné]ﬂé#g %glr?%&tﬁig&i %Eéié%é%?%h%{ég?heﬁg%%%ﬁ ﬁ?\l? has a storage
area that agetudes by im akhey deftamdreot yinlf aima oien r sepatingelty hble ng

m ni nrum st orage capacities of bits required for storing the plural pieces
of specifihmfn‘?%ﬁ"ﬁ’g‘} Pn: 2 16 Decenber 2003 In the ink cartridge of the
present invention, the storage unit has a storage area including a
plurality of nmenory divisions, which respectively have m ni mum st or age
capacities of bits requiredSPHMABY oPF nEHE héN‘ﬁFI&Tg@N pi eces of specific
information. This arrangenent enables the specific information relating to
the ink cartridge, for exanple, pieces of information on remaining
quantities of inkseanshjcacesrof thaf oprasént amudrer jear isnonhhs and date
of manufacture of the ink cartridge, to be stored ef%i ci ent,ley i nto iL’he
storage unPEQVHAR| e dedudifkg tFRE Waid%ct PRy cBREPHES t h@LETEScar PFi dge.

In accor dange,pi b gae pralkanabl € aRRki cali 0Ba2riBgepr oRANt ckigNE) ON. the

pl ural pieces specific information include a pieCe of information
rel ating tonfranmbatour enof at enadkiogr tquayel ty nodneegstef epkbl eenbedi ment ,

the storage areq i .udes manuf act ur e_year mory division i.ch _has a
st or age caBBBF?g (?fr%cg?cﬂietn& ndllgt81'e%t%r%?%cgq%f“epﬁforv}r?{ajt%ieonr?éggrggﬁng a
year of nepyiaghungaetuthagi dbseards iwlge, igk neatt acd ¢ ei NEDLAL NG MBhY

di vi sion, which has a storage capacity of 4 bits and stores a piece of

i nf or mat i oAtpegardehgma@NEoNt h of manufacture of the ink cartridge, and a
manuf acture date Ry divi skon, Wwhj @@f A stor capaciti, Qfe S,bits
and stores a pi e%ggg?)%ﬁa?%r méaitfl grliler e%glg‘?el ngoa ?iate 0 manuf%act ulr ee o? t he
ink cartridgénten tilsiimgcenfdlguamt ioh, chirérisigef, act unetyedrofemwoigidivi si on,
t he manuf actyre nmonth nenory divi sion ang the ma ufacturde dat% nory

T ¢a®

ne
di vi si on ma) BEREFI8AgER M SBetRendBXi e 1508 adtf Gr 8a S TPEEPS
preferabl eqhhat ihhenakar agetpeeanrl sortAcdgeles a manufacture hour nenory
di vi si on, which has a storage 3
At least part of the above and the other related
objects 1is actualized by an ink cartridge detachably
attached to a printer. The ink cartridge dincludes 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.



16 Decenber 2003 capacity of 5 bits and stores a piece of information
regardi ng an hour of manufacture of the ink cartridgkt RererPeamA Gt ur e
m nute nenory division, which has a storage capacity of 6 bits and stores a
pi ece of information. regarding a m nute of manufacture of the ink
cartridge. It is preferable that the storage area further has a validity
termnenory division, which has a storage capacity of 6 bits and stores a
pi ece of information regarding a termof validity of ink kept in the ink
cartridge, and af, afher iursealad ivrjd dbt yther preedry idivarsdion, whieh has a
storage capacity of 5 bits and stores a piece of information regarding a
term of vastafage obnihkhReptd | FteHRIe nRrear HPF4YE1aPt & RMESHITY 2he i nk
cartridge. i S jgurat.i un BN YsPbvisdon, the
manuf act ur%érgln%éﬁ?haﬁ‘g%%g%f v%?glﬂ E{%%g%%&?gkt urfae"}éggllsle rrennrf/gdc)i%/%/?%i on,
t he manuf agdpaei hies oEmbiysdiregsiond tfoe remufiact whe piut®l npheeys
division, the validity term mermrx di vi }s.li_on, and t he iter-#gseal gd
validity tefF msResdiyicdi vPEPEREFE N be arPafged T HIHT 5 e§REREES n"the
storage arga..|f; ACGAEGRRGR 1Wht hranat ey phefiarabl gkarpidigaldqge) ofothe
present invention, the storage area has an ink quantity information nenory
di vi si on, éxampleh pipteseodf linffoomadtioon arelzanaigiing sdeprint§186 offt he ink
kept in the jnk cartridge is stored, the ink quantify_inf tion nory
di vi si on be?fY Iac?g]at%be ‘?Saoépejc?f?%“aaﬁlcﬁrbsgnt haeiggglé(:egrgoe hﬁri%ggto t he
menory di vigion dm mhhehadberdi ege e i nhar maditandgl at teg deo shered
manuf acture of the ink cartridge is stored. In accordance wth sti]l
anot her preféiabtetbpplintn i dheof StREapResEMtt i nVBrti®onFeAHE1880r BBR unit 4
16 Decerrberrna%gg C{ngiygeéésgn?@dgg?es&]g &fi.d 't'out puts a count in
response to a clock signal output fromthe printer; and a storage el enent
that has the stormgecasedaans witlsequenpiaféyalteessedibasedn onft hkecount
out put fromthe address counter. Lhe prgseni{ i nvention i% al so diéect ed to
3

a method oPT@FPRFng YR I Peced S sBebffrc iBFSrHhti & i ntBES5t6r age

unit that §sehpghtdsd ihdihfad Nk Gsdddd dge havkssmapyornafatlihg abeve
configurations and being detachably attached to a printer. The nethod
i ncl udes thansfapsuné: elnerat i ngkt heaptuiddepi ecdd ofngpepreferable

incl udes thensfapsune: genci | Ag heapk-at dge i _ rable
car 11 dge; CIRACHTEF ng “Tho TITNAe prees 10F LUERgr 4 direbEsk 1iee [ feBfrat i on

into a plupahbty @fiviRmomny ditvici onast hatsedeadd | oaphedtynotthe7 sbatage unit
and respectively have m ni nrum storage capacities of bits required faor
storing therpl WFEref e@esPb?cepadi f LRIPHRREHRAR i G1PIaTRE NYet RO ST t RE

present | nygRLEQBLUEL! &5  NhoP! URR! BLEEPPAQE  SPECidru faRhQiEA! hBRLhNI O 3
plurality of nmenory divisions that are alloCated in the storage unit to
respecti velgmhaye diiviishom,stworbefe bapac t$esraje btapacégwi odd 4 obitsori ng

the plural pi.eces of specific inftor.nmation. .This ary ement enabl es .t he
specific i ﬁggr Qcﬁro%? rgl aiHT t 6 thleqlaf?onrlinaé_‘éfrotnrird‘%1 é}la‘?%}g e?arrng?%?l plggces of

i nformati onagaGreedarsi ”E oplent i hkegsaekrialys, anthdpi£cranofatbfios makicen on
the year, nonth, and date of manufacture of the ink cartridge, to be stored
ef fici ent | PePREY tHY iAagebitR , NRAI 1% $ERRIPIgCRREC B ufCHct r PAGScost of

the ink caphyl d9fores a piece of information regarding a date of
manufacture of the ink cartridge. In 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

3



The present invention is further directed to a printer, to which the ink
cartridge having any one of the 5 16 Decenber 2003larPeerereint&0Y} scussed
above is detachably attached. The printer of the present invention uses the
ink cartridge with the storage unit, which has a storage area including a
plurality of menory divisions, which respectively have m ni num st or age
capacities of bits required for storing the plural pieces of specific
information. This arrangenent enables the specific information relating to

the ink carigidoe, ¥ exappte, piECesoobsi nd orgikideonodn tefidimanion
quantities of inkKs and pieces of information on the year, npnth, and date
of manuf actegara¥ng an i MRue 2§ riepel actoir Qf ofke B i crER 1995 ntd ¢t he

storage unit, WOELE:! PEUGLNGLENRCHBRYT AGlULIRA, COBlichl HA® d Nroaisel doe.
The present 1Tnvéntion is also directed to a storage unit that is included
in an ink espdcitlge.ofThe ibkteardnd dgeorssdes aghavey atft achédrnatioprinter

and is read and witten by the printer. The storage unit has .a storage area
that incl VERSAEAPIUral TR %H’iﬁ%}l’iﬂq}?”ﬁeor?sf[ & &0 FEEYTRSYPAG i ni mum

storage capaci tigs of Bilferaoudrewhi obnst StbAtgd Pk akuptiesesnad gpecific
information. The storage unit of the present invention included in an ink

cartri dge habidisy or agemar memongl udiingsaopl ur alhiiicp ofhafenody #F9F89ons,
whi ch respectively have _m nipum storage capacities, of hit i for
storing th&prot 6ﬁ%cés Bfggpégrgié%PﬁFSrn%liQﬁﬁceThP? a??%ﬁ%@%@% "enabl es
the specifigghrdpfgatd onerdl abEngrdDidigy | B¢ cankrikiges fior ekxenpiek pieces
of information on remaining quantities of inks and pieces of information on
the year, aenthideed RRr@ it m@fifedctansesdred ¥ aldkiédr t FPEe, "B°BE st ored

efficiently, Lo, !‘enﬁ{%?% Uni L, Horafe DeapARSEy2008 Whi hetkedyging the

manuf act uring cost '’ of e i nk
stores a piece 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
guantity information memory division, in which a piece of
information relating to a gquantity 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



cartridge. In accordance with one preferable application of the %r gsent
i nvention, the plural pieces of specific i nf or mat i orl§ MacFIEeL 3i@ e of
information relating to manufacture of the ink cartridge. In one preferable
enbodi ment, the storage area includes a manufacture year nenory division,
whi ch has a storage capacity of 7 bits and stores a piece of information
regardi ng a year of manufacture of the ink cartridge, a manufacture nonth
menory division, which has a storage capacity of 4 bits and stores a piece
of infor thdcg%de%gar dihngaddpesth @bumeswif agiatr ecatpiihe | ak oaunti dge, and a
manuf acture date nenory division, which has a storgge capacity of 5 bits
and stor esesuinese of 4 n¢ beelat FoANREgAREPRY AraB: &DEf PRRIPLCt ¢ & the
ink cartridge. In this confi tign,. t n e mepmer y il vi si on,
t he nanufasg‘t aeg%n?%elﬁ%%ryg Igl\%/ll s?%r?, gﬁjﬁh%%ﬁfa% fac?ﬁ?g date nmenory

di vi si on Raardangese ¢ as dd sbasqdenne thre theust opagpubr dxom tthe
preferable that the storage area al so includes a manufacture hour nenory

di vi si on, a#AREPsh&P W Sor age capacity of 5 bits and stores a piece of

i nformation r_egaI{hcg Egr@gell;t@ygng_gngggm 3Gt WesPfagthectek €ar tar!rﬁ@tehocand a
manuf acture m nute mory division, which has a storage capacity of 6 bits
and storesof précéngf pinfrerlnapienes egdr dpRF A nbpEoBRARBANT 48  of t he

ink cartridge. It is.preferable.that .the.star . gl e £ ;

validity teremafeoryl i%f‘él[-oﬁ,s Wie Hdﬁgs i3 gcthge?glg’g{ c‘g%%%%%fﬁ?ﬁ??s and
stores a p&ﬁgeoﬁé ig¥ ot hpBvE egandiiggratienm ahdvaleidig ydetacmkbkept in
the ink 7 6 Decenmber 2003 cartridge, and an after-unseal ed val idity term
menory di vastarhedhtehahasiatetor agdec RN GiC 31955 PSR e’ A pi ece
of information_regardi at of waliditycof sl,Rk: t i BRat vkn,
cartridge %??%$aﬁg%%afg%§ #thgﬁk 55%%%%39?? Iﬁbgﬁﬁgggon%?gﬁration, t he
manuf act urgnhyear inenaey & Wisdwn, of hénfanuéaconr eedenthgméworyheali ¥hki on,

t he manuf acture date nenory divi sion manuf act ur e ho%{ MeNDI. &vision,

th
the manuf ac2rirBlAgRLt AMENEEY NG siBf, bhr | RHESPS ef rr%%%?ffgﬁ‘.gv.sion,
and the aflgrcuppealpdoyahtdohy ihebMareimizaiding SoMmemyrpedaviangsd in

this sequencé in the storage area. In accordance w th another Ereferable
appl i cati othat thre pakberdtedveént itde sherager agetaraid hASSBACFAKCYYant ity
information nmenory division, in which a.piece qf i r [Welc | agjpg to a
quantity ofatfie ?zﬁl?%%t ??P{?ﬂfirﬁggﬁﬁﬁéﬁe gecﬁé ?F%%eg?gkﬁgrgﬁk quantity

i nformat i og¢ ABIRE Y+ HEVH S0 PR bei ged osht esb@i f i sipeftidiad iaddr ess that is
accessed prior to the nmenory division in which the piece of.inforggtion
relating to the BRAUIBRERPE oFf t HE§ NPTEARNYY dJEVied O el 1 tfiSactbFdance

with still 3neLher  eeberabl & anaicatl Al ffc 11 Meseal plavent tonost he
storage unPt Thcl §d€sT an address counter that outputs a count in response
to a cl ockmeimgngl dautipiubnkr ohetherpr bhferataddin sher agerabenenttt k&t has

the storage area and.is sequenti.al.ly_access ba an, the cgynt LQutput
t b
fromthe aﬁﬁ?@?gt&HGHYer%agﬁesglgﬁﬁﬁgth§§%5§§80t§sgﬁeatures, aspects, and
advant ages rafjut Reapr @eent duvenid oncivé | | pbecolre pbeeeappartenispecdmithe
foll owi ng detailed description of the preferred e odinegt with the
acconpanyiﬁ@féﬁaﬂﬁﬁ@§: g 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 1is further directed to a

printer, to which the ink cartridge having any one of the
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16 Decenber 2003 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective
view illustrating the structure of a main part of anlgd@eq%ﬂbﬁﬁi%ﬁ I n one
enbodi ment according to the present invention; Fig. 2 is a functional bl ock
diagram of the ink jet printer shown in Fig. 1; Fig. 3 is a deconposed
perspective view illustrating the structure of a carriage used in the ink
jet printer of the enbodinent; Fig. 4 schematically illustrates a
connection between a printer main body, a control IC, and storage el enents;

Fig. 5 shows-adanditls ofi Szl eperiends deraedablyt Retpehst.head shown in
Fig. 1, Figs. 6A and 6B are perspective views schematically illustrating
the structure ofThen prkntart Ofdgehland@raseart riyfd i rachPRht tH&i t1¥F t he

B achment Bra S Trrent Phe Lok Ear tFbae Thoun in Bl o CBAds ST ached o
the cartriggelwdimghment plukashewn iof Fi gnem@By Fi giv8siena,f| owvchalrt
showi ng a processjng routine executed at_a tinme of power supply to the ink
jet printereSEQELIFELs §4Y%mdﬁ]a?%m‘§ﬁovﬁ?lﬁr%g%ro%ae%agcf%%l%%ut?#e Biktuted at
a pover - of fodinef £8p 1 BkokehgPr kRker pikir@l 1Qiced block dhagram
Il lustrating the Internal struc?ure of the storage el enents shown in Fig.
3; 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 also directed to a storage
unit that 1s 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 1ink 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

the vyear, month, and date of manufacture of the 1ink

cartridge, to be stored efficiently into the storage unit,

6



Fig. 11 shows addresses of the control |1C seen from9 16 Decenbper_ 2003
the printer main body and the internal data structur&f (ResoP8eRepIOdf the
storage element with regard to itens of information on the black ink
cartridge; Fig. 12 shows addresses of the control IC seen fromthe printer
mai n body and the internal data structure (nmenory map) of the storage
element with regard to itens of information on the color ink cartridge;
Fig. 13 shows the correlation between the addresses in nenory cells of the
storage elghend s zeduthagaddilessemanafbbeuednyroleds® (pofnt thent rokker);
Fig. 14 is a flowhart showi ng a processing routine executed by the control
ICin the e¥t5E9” - t he readi ng process fromthe storage el ements; Fig. 15

s a timng chariy Ocddifs BRCASH O Wfnd Mor & FEMLIT PLGEESEa ENONINOE Ne kb
flowchart of Fig. 14; an 1g. 16 is a perspective Viewillustrating the
appear ancepoésemot heimverk icar,t ri dhge aspbaeahodifiessts onodf tapeptésent

I nventi on. ,  DESCRI PTI ON .OF lT E PREFERRED ENBODI %’ENT%{ FIilrsftel%r%g%di Cr)1t]
(General StPERYDFEIOR IPIEFES t §pL BTNt Phg DDA UsS d

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. In this configuration,
the manufacture vyear 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 a
validity term memory division, which has a storage
capacity of 6 bits and stores a piece of Iinformation

regarding a term of wvalidity of ink kept in the ink

7



Fig. 1 is a perspective viewillustrating the structure of a main part of
an ink jet printer 1 in one enbodi nent according to theDgremes 3 ntion.
The ink jet printer 1 of the enbodinent is used in connection with a
conputer PC, to which a scanner SC is al so connected. The conputer PC reads
and executes an operating system and predeterm ned prograns to function, in
conbination with the ink jet printer 1, as an ink jet-type printing 10 16
Decenber 2003 apparatus. The conputer PC executes an application program on
a speci fi . Operaiddd SHf emn CaltticeS uoukapeacesailngiey adeimputensmge, for
exanple, read fromthe scanner SC, and displays a processed imge on a CRT
di spl ay MRiwdsion he wiseh gheds & Ftofdigsy FABRFLEYI If aft ePithe $2Quired

i mge processing,.fo anpl in j Fsplay M,
B e R e L b A
activated ¢p thRnkkpt pmocessetnkmegetdatiget afttee iunsgadtingr ititeeridk The

printer driver converts ori %i_nal col or i mage dats, whi ({% are input _fromthe
scanner SCHE 53 ect ebP t §Nte TR TER T iye pPBcdBANEEHE oV B?T i mage

data printalle by 48 i | eLhe" inkinkis ok it ol CHOROSE redrie BLVDELOM,
instruction, and outputs the converted color inmage data to the ink jet
printer 1.tAhemanifanaireofiatei neyervadavivhenst Shefmgppéaceergrhour

conmponents, that is, .red (R reen (O, and bl ue ( T d col or
i mge dat @PPPHY aBrE6y ©Bnd glﬁgprﬁ}?mtl%a%ﬁ%rienﬁujnélt ep?iaen oe&lgg{(g%gl{é?é of six
col or CO”DQH@”%ﬁliHEE% icermblelo ryi)di ey ,Oand | ghé ayasrtufpeabagent a
(M, light nmagenta (LA), and yellow (Y). The printable color imge data are
further subpbtdetlyt Gafihargmprycedty Fylomhmel sBecidiandart dR- offiState of
i nk dots. These ima C I ata conversi on processes are known in
the art an%e%?gn?%uggn‘g%gs%%%??%a yzg'descri bed here. These processes may
be carried out imthecoénkanet pithtenofher nppbfierabliet hApppicateondefver
included in the conputer PC. In the ink jet grinter 1 carriage.101 is

C It
connected tB€a BAPFPRGe ADYBRT10B:intBcaft? 98 methdhi shfiz2 9%a &'Fining
bel t 102, g@g%{éﬁag‘rjgggﬁrm{t@oﬂuh@ﬁog?”@?&iélon,1@nD%ﬁﬁ.’B?1era 2008404t o nmove

forward an ong a width a sheet of printing paper (printing

medi um) 105nfdhmwathknj eelptingetol aalwanitdgya ofhddte figdd kerhanh sAhel with
a sheet feed roller 106. An ink jet-ty print he Q.Js. 0 a
speci fic fabs of2THe 4SS r i*dge 5161 *Fhat Qﬁ%cels hgu%%tn%fnglgg%gﬁgﬁggﬁ t hat
is, alovwehehdef idAviiRiisnemrdiqeNécadde ptint dieard flik redeiyes shpplies of
inks fed fromink cartridges 107K and 107F nounted on the carriage 101, and
ej ects i nkifr cifeassasht OTERE pkP nttilsg PEBRFY 165 VidiStRra #bveHEh ofhehe
carriage 1 0 0 rigd anel Fags ralcthebt 658 @Ret he
printing pg%{é?élégs %‘ﬁfeg%lﬁ%%%rgt %%&ggqilg?K has %nlﬁ?‘nk chanber 117K, ei n

whi ch bl acknknkagkKyridgeképt stdhedink cartridge 107F has a plurality of ink
chanmbers 107C, 1Q7LC, 107 107LM d 107Y,, which are forned.in ndent |y
of one anot her. an ‘??ﬁ:(of nee; ghﬁfﬁcqg/an %thjkl]( LC)a,noar‘?ﬁlSé:nt aPF%EeE%?PLgl i ght
magenta i nkpphMratadd yet | @kel NKrédnar & mespged,vete kepfodayd hanink
chanmbers 10/C, 107LC, 107 107LM and 107Y, The print head 10 receives the
respecti vel8GpBARES oRNcAMLFTKks FRF ot PRES PP R Eharfhe U P¢7CIM107LC,
107M 107L 07% aThe dud ndidiead 0 giect soh Nese §PLREek PKanknat he
form of in%ggggﬁét ?Sofa Pﬁe resp:tacti ve coﬁ)rs, %o as t% irrptlaemen{1 cgl or
printing. storage element that has the storage area and is

sequentially accessed based on the count output from the
address counter.

These and other objects, features, aspects, and
advantages of the present invention will become more
apparent from the following detailed description of the

preferred embodiment with the accompanying drawings.
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A capping unit 108 is disposed in a non-printable area (non-storage area)
of the ink jet printer 1 to close nozzle openings ofléheegrikpgr 10
while the printing operation is not carried out. The capping unit 108
effectively prevents an increase in viscosity of ink and formation of an
ink filmdue to vaporization of a solvent conponent fromthe ink while the
printing operation is not 12 16 Decenber 2003 performed. The cappi ng unit
108 al so collects ink droplets fromthe print head 10 occurring by a
flushing process during the execution of the printing operation. A w ping
unit 109 is disposed near the capping unit 108 to w pe the surface of the
print head 10, for exaMRIEF WESECRI PHILANe OFsFHESDRAWIIGE out the ink residue
or paper dust adhering to the surface of the print head 10. Fig. 2 is a
functional block diagramof the ink jet printer 1 of the enbodi nent. The
ink jet printer gidgncludessa ®ripéespsetvdodyidd0 {hbustbadingf the
printing apparatué% including a print controller 40 and,a print engi ne 5.
The print somteerier o0 Hadaan ivakrf e U3 LRk 1e§ceP9é§tglfi us d%lg%

i ncl udi ng Lt i i t ] far eeput er PC, a RAM 44
in which a%éélherb%&gfé a%@%?{%x%kﬂ&p%éétéﬁ% ﬁrrﬁn@iﬁ&g?lé i ncl udi ng the

mul ti-tone informbgion, iare $huocedonaid bd oRBMAUASZdnanwsichthoutihesetor
various data_ processing are_stored. The print controller 40 further has a
controllerPﬁBnF%EI%H?%g FCRE- alv oscillator circuit 47, a driving signal
generator circuif;48 shat geperahgssaddpeyspacsigaaliGPMigivesraeinge print
head 10, and a parallel input-output interface 49 that transmts the print
data devel bhedstoudbureaefeancaariagadusad #ri vhagiakghaFr POMEBTLRE print
engi ne 5. Cﬁntro£ Iineg of a panel switch 92 and a power source 91 are al so
connect ed FB°t REPBFHE kbntrol ler 40 via the parallel input-output
interface 49. Wenga pavwers€émasi¢aply friddusheapasel aw tohné2fivthe print
controller 40 outputs a power down instruction (NM) _to the. power _source
91, which bhtreen| | PRLIBLEY sfEd- HYOSY at & FPRL FCe ot §¥gFﬁthe

st and- by SéﬂgﬁeﬁFPplies 13 16 Decenber 2003 a stand-by electric power to
the print controlTér 40 via a power line (not shown). Nanely the standard
power OFF procesBigar bi ethonst i daybet pafielncsasiltec o duss hotmednphet el y
cut off the supptg OE electric gomgr tol;he print controller 40. The print
control | er t#8 REAPEOFEARNERRER 4 pfedeti el ectric power is supplied fromthe

pover source 91.pJhe, PeiantankPrds Oh+ET pdOspbsei ult pllbast kehpaart cdowy
instruction (NM) when a power plug is pulled out of a socket. The power

source 91 hadushratixnbi afFye powleruasiie (odr eRanphl, F@THpPRI% 0P iR order
to ensure %g%%@??&eOfa%k?ﬁh&bﬁtpOWﬁ'tfobfa QPgdebgﬁﬁk%?d k78 Peblgd (for

exanpl e, 0.3 sec) “after e power plug I's pulled out t he socket:
respectively;
Fig. 7 is a sectional wview 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
executed at a power-off time of the ink Jjet printer;

Fig. 10 is a block diagram illustrating the internal
structure of the storage elements shown in Fig. 3;

Fig. 11 shows addresses of the control IC seen from

9



The print controller 40 further includes an EEPROM 90 that stores
information regarding the black ink cartridge 107K ah@ Déeemiotnr2hk
cartridge 107F nmounted on the carriage 101 (see Fig. 1). Specific pieces of
i nformation including the pieces of information regarding quantities of
inks in the black ink cartridge 107K and the color ink cartridge 107F
(remai ning quantities of inks or anobunts of ink consunption) are stored in
t he EEPROM 90. The details of such information will be discussed |ater. The
print cont | er.. sq.has ddr.ess o S0t hah +eonyeFist@Fe addr ess
in menory %%I ?réﬁegjndﬁghl]lﬁ: (kg(gjsyir :161?3 chgige?%?%% storage el enments 80K and
80F (descrihembtwatmap) bd Wiiechstimagonetenért #étheq@igeas &P attels
(read/wite),. into a nunber aof c¢locks.. (Arrange t of Control 1C 200) The
print cont?blt OWJ?JSOI?:ocHhe@?eegO]taoc Jz:%]tcr""érlr%gkl%E 00, which controls read
and write operatpons {5 08hand hadiéssedbobeadrbaiond@l tie sespettome ink
cartridges 107K and 107F (storage el enents 80K and 80F). The details of the
control | GO0 puia tdeschRbEd mwgh Béfer BRee 1L Fadfd ATTEFRUTS is a
deconposed cli i id | i N t ur f o hage 101
in the ink(ﬁgéggfiﬁ%é? é?ﬁﬁﬁgie%g%%?%%n?}éﬁgai &Hgghéﬁa f%gP%; ?F%ﬂgtrates
a connectioh befoeentide ¢ittiercoaidm bddycariyiddes control |1 C 200, and the

storage el enments_ 80K and 80F. Referring to Fig. 3, the contrql, 1C 200 is
provi ded on and T4 egtat 84°WRt F (f?ﬁé%ﬁaqﬁ%ﬁiq?fW%?&eE%ﬁt?gﬁr?ﬁfﬁﬁo cones

into contagl whhBrihgeenaspest Ml sl adn ol RS 80Ka abre 8QRdpBYBEEd ON
the ink cartridges 107K and 107F via contact nechani sns 130 di sposed on the

carri age 104, thadceontrebl ECt herint t¢ontwpekertliions of specific information

according to the_requirenents._..As sha i,n.Figs._.2 and 4,.1he brol 1C
200 has 3 RaV 210581 nLhnien i TR et 5 keBPledsitdorEIRtES, o0 o

the print geetaeblieby40nd acbherpar akl eln i tipalt coukpet dmteid aceaddngnd
further to the storage el enents 80K and 80F. The control IC 200 is nanely
i nt er posedrbecopenfrae phenstewmye oftVReUE land t he respective storage

el enrents 80K and F nquunt ed.on i | n trj.d 104K and 107+ apd
controls the dat%ggiaggniégignq5%¥ﬁ1eng¥%gﬁpf#h?€%%ntroFFérn40 and t he
storage el egraisg8pKoaass 8Okowiroin comyefii mindeaof af IRiSt.r dtdi;ond he print

head 10, the carriage nechanism 12, and the control.l? 200 are sh ﬁn
separately in Fi§l92. he it (ﬂﬁﬁﬁﬁﬂqﬁﬁvéﬂ)Wﬁﬁwbuﬁé af Fﬁ%&?gsig 8l RxD
and a PO”UQPQeéehﬁEéIBB §h9GﬁErS§hkaBQrE§E&883aQUbnéhﬁo&ﬁEEbBﬁiQﬁebatlOn of
specific information into the control I C 200 at preset time intervals. The

speci fi c i nher puekent 15nvengi®eeenber 2003

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[First Embodiment]
(General Structure of Ink Jet-type Printing Apparatus)

Fig. 1 1is a perspective view illustrating the
structure of a main part of an ink Jjet printer 1 in one
embodiment according to the present invention. The ink
jet printer 1 of the embodiment is used in connection with
a computer PC, to which a scanner SC is also connected.
The computer PC reads and executes an operating system and
predetermined programs to function, in combination with

the ink Jjet printer 1, as an ink Jet-type printing

10



are tenporarily kept in the RAM 210. The preset tine_interval he
represents every tinme the printing operation with regérBeeemsee %@%% is
conpl eted, every tine the printing operation with regard to several raster
lines is conpleted, or every tine the manual cleaning process is carried
out. The specific information includes, for exanple, pieces of information
regarding the remaining quantities of inks, the frequency of cleaning, the
frequency of attachnent of the ink cartridge, and the total tinme of

att achnentapddweatoni r ol The 208ompetevesPCheckaputesi gaal &RxpPl aoatide
command sel ection signal SEL and. outputs a.desired giece of information

required DRERHERPriPf cdnt PBEFRF190 SRBRYTPI@celYBFSTnf of AEFTDH, WFch are
previ ousl y,reads £ 1,0m bie Jrespgald Vensior agereleamipls , 8QH /nde &M and stored
in the con?ro?g?c fgb, aS“an out put s?gnal TxD to@the print controller 40.
In the inks¢abneri Mmer krof dhéepdabedi aenprocdesediantiage ofoni nk efBEtion is
cal cul ated, b ltiplying the ight of ink_ droplets g]ect

plurality gﬂﬂﬂ% F}‘Open‘ﬁﬂ‘@jg fg%bal%%re fréguiedc lg r§te:i”xl'e tﬁggtéﬁgﬁéni nk
droplets. Jhegegurrgrd resguiireg quatddd y ptobBksisgdet edor nedxbyple,
subtracting an ampunt of ink consunption fromthe previous rengining
quantity ofetrerchinrgrehendmaggr onofthen CRLr¢ eI BN i %t i nyS opeRELEERI, The
amount of Ln 1.QL S tk c quand i 4y of 5 Enk

ej ection a%dﬁéﬁgggggﬁfyﬂ%ff ilnlﬁ&grﬁ%%d g f&%% S ctlif\agrllqlllég c%r r? edlout, for
exanpl e, whetisatedabootmahsteroprocesded timagebllags itvadiegitkhe]pti nt
head 10. The, procedure of ink suction causes the capping unit 108 to be
pressed agﬁthPe¥hE'print head 10 and thereby close the nozzle openings 23,
and sucks ink byrgeans-Qfcdr PUFRvES cdRyEREETREFi A0S MRGhar simbget
shown) linked with the capping unit 108 for the purpose of restorafion. The
control | erdatapevhochsarfeiophtufapinohhef schpnesndfning guhnertgdotoi nk
fromthe data staored_in the EEPROM 90 accordi to ogr tor in
advance in%%ﬁe ﬁ@ﬁﬁ&gggThéﬁaﬁf j et P 1 3%’tﬁg%g%%od%ﬁ%]§ rggg?ves t he
bi nary dat grastdeser iiedtpeevimnuskyt Preinggraylofid heebpoasy dat achs,
however, not coincident with the nozzle array on the print head 10. The

control unP¥inbingcot ¥ RERGEHPRi deand hOUt MM tAL ithico CRP¥ETHSEFAL | BRSOT Tt hat
i's, an inpt f 4 i r nedi fer 4 angd. t uf fer
44C, in orgéﬁggohgé?f§$%1t e ?%grggﬁggkgﬁngquhe 5% gg%if%?gagaig e ink
j et printeimdganyaala ecoas i ved y ofarthremut coher r egpmpoaenpisecessitngibor t he
col or conversion and the binarizatio In this case, the ink jet printer 1
regi sters tRg gfint FhERD \)(/%’l)ch ?I?'Fil E&Bet Hqurrul tﬁ‘-%leon('eor?‘fﬁ%?‘?f{at F8n°and are
transm ttednbgemibhe ¢oRYLENPoy IdHD dgpdtpid tud f enk44écvpaihber
interface 43. The print data kept in the input buffer 44A are subjected to
command anal WS igtd tMEnSLRarfsHial eGOTRPRMRES nt EPAEdilSe DIAFer (BAB. The
controller co rts. i prist d i.at.o inter hat e by
suppl yi ng Fé?grng¥an%f'ggkd?gghthgpigﬁn?%%ghg%sitﬁkhsqgghﬁiem% ggggtive
| etters or (ChAaraehdr yelilber t{ype of Thedpficwiblm, coher simegef dahe heeters or
characters, a 8 t he fontt%%gr ss.. .The internediate codes .are kept..in the
e medi (EBBHPForo B HIE E8nih U et BECRRER ARAI YobE! nEoERLE Fad! ate
codes kept the bheoifdt ermmd ajfe MK f@st«4B andsdecndge pheckBsengednat e
codes into binary dot pattern data. The binary dot pattern data are
expanded af@tdt GI¥WSLHFiMe BEPRESSHET REe 4REpwWn7in 1gheeasiheand0e3el n any
case, when t : r ' ne o] LN ead 10
are obtainggggtﬁgkd%ngg?%gegggaggggggbggrpgf?y t?ggg eﬁféggfgéﬁ1bﬁg out put
buf f er 44Cbto cilre iprd mtutheiad e viakt Hetpardhnktelk ilnputrouppatei aEerhace 49.
After the dot pattern data corresponding to one scan of the print head 10
are out put Pfr8fth rbﬁ?ﬁuf“ﬁ@??%ﬁ AP RO Y Ferases the contents of
the internediaterhuf tge 44Bxt 0jeRit pkonteenversign ehraingxt 3ot ofigprint
data. The print engine 5 has the print head 10, the sheet feed nmechani sm
11, and t hE°BAEFE&He tRechdREMaATE MR heRl feed FBEERARBSMMEChandsdssi vel y
feeds the i pL:in P ringi ' n -scan,
wher eas thgﬁcgﬁﬁigbggggb ag%§§$l cgréﬁisp%uggﬁgéﬁ %gahngpggﬁehﬁﬁggf head
10.
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The print head 10 causes the respective nozzle openings 23 to eject ink
dropl ets agai nst the printing nediumat a predeternihng@Fﬁmhg¥ 3603s to
create an i mage corresponding to the generated dot pattern data on the
printing nedium 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 input-output interface 49. The print head 10
has a plurality of pressure chanbers 32 and a plurality of piezoelectric

vi brators 174 (premsyberaenaral iand eJNRnire) d1emRec iwielth conngcshagtwi th
the nozzl e openi ngs 23. The nunber of both the pressure chanbers 32 and the
pi ezoel ect #f c PAINEHIE sPapers (MU tEgihcPgBaB™N tH I he nlit®erl st #RE nozzle

openi ngs 23, . h i yi.ng Sisﬁ-[%?e! C;g\% S8 fdPm £ he; &) egent dei ving
circuit 508¥%X28€e§t§%g5p¥€%oglec rﬁ% VI(%EEOF fyjﬁ$he Eﬁ#respond?ng 18
16 Decenbefe2803r@prbssurahanban 32nks getttwod edbtimntcabsad hél is

correspondi ng nozzl e opening.23 to eject an ink drople Filg. 5_shows a
Iayoutpof ?EgaﬂB%glEoogeﬁPﬁgéfﬁg BF%ea%oﬁﬂFhEaﬁFFﬂgehigé %gétTEQCﬁﬁzzle
openi ngs 23,,0n J:he fnit RQsaﬁ L recdhvi ded i gt agjer nezake iaf r ayssof

black (K), cyan (C), I1ght cyan (LC), magenta (M, light magenta (LM, and
yel | ow (Y)embStinentre &fhd rir Ty t heade 1007 emed vESr tFURIYlEl R t AENKBKE Uni t

18) The bl ack ipk cartridge 107K and cql ar i cartrid 7F ich
are attachgagto TR jg?r%F%ﬁ?g? 1££§§iﬁ§%thgaz 03%9%%% |g%$bt?8§b have
a common basieiggeuatour,e. adde ehebkew Nk desepiets ovntegatits pbhenstingcture
of the ink cartridges 107K and 107F, the black ink cartridge 107K as an
exanpl e, aRdPeKe 190r uEktt e2 ofroyeBgnts iAfgethf t aBRREATE uRPE - 18 DF2F hECpri nt er

mai n body i r i n ] i Pkt €L ridoepeWMt-h L efgrence
to Figs. 6%?Q%E%hg% S?%%giégin Aqgﬂguggﬁgpgrperspective vig&% sghengtically
illustratipgpthel8bructure of the ink cartridge 107K and the cartridge

attachnment unit 18 of the printer i.n body 100,. respect.i vel ig., 7 is a
sect i onal vieM/iTF%SPF&HQ%}§£+%%%gﬁkﬁ%n?a%taPeHW¥ ?WP%%ey}%g’géPtridge

107K is at{,a¢hgdptackhenkaikyi dgexabtachmgat iHRi tat8riRgEenniyAgnke ki g. 6A
the ink cartridge 107K has a cartridge main body 171 that is conposed of a
synthetic péscaland ddf i bek chembekschidissr 127KCi n WMAMeh bl ddk, | ARdi s

cert e 387 LR SYE R ERs) DRBRLARRP R B aboEl 2
of variousidata(¢p, 19ight cyan ink (LC), magenta ink (M), light
magenta ink (LM), and yellow 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 cclor 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
operation 1is not carried out. The capping unit 108
effectively prevents an increase in viscosity of ink and
formation of an ink film due to vaporization of a solvent

component from the ink while the printing operation is not
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16 Decenber 2003 and fromthe printer main body 100, when the ink cartridge
107K is attached to the cartridge attachment unit 1816fDehempern2@d3 main
body 100 shown in Fig. 6B. The storage elenment 80K is received in a
bott om opened recess 173 fornmed in the side frane 172 of the ink cartridge
107K. The storage el enent 80K has a plurality of connection termnals 174
exposed to the outside. Alternatively the whol e storage el enent 80K may be
exposed to the outside. Referring to Fig. 6B, the cartridge attachment unit
18 has an Jj nee 1 M Chy i St di spgsed ypwaedl vac s botfiem | 87
of a cavit%?k?é%%%ﬁzh thgﬁgnkg%%?tr?dge 107K i s accommpdat ed. A recess 183
is formed aboptethe firok suppl prieedheads G cogerer vod akyi ik SLpphyndnit 175
(see Fig. 7) formed in the ink cartridge.1 . a i ui dgs 182
are set onp%ﬂ%e?%n ?rhﬁﬂlg%? ?ﬁ%c?%%%gsgi8gggﬁpggéﬁg% oé§§%%9?%gbla§ed on
an inner watpid§4uafitt heocard radgeosdd asbaenthenicapbdngThmiconnett oo 186
has a plurality of electrodes 185, which electrically connect with the

plural ity wireohhectprshaceraf nihe pyankihepd Por £9E BKAMRLS: 8GKENEN t he

ink cartri 07K s attac I o thegartir{doge at faghgent it &8s+ The ink
cartridge ﬁg%ﬁ%fsggtfgghég B@ii eoégrﬁﬁgdéglatt%chnent unﬂ$ﬂ$% accgrding to
t he fol | onadgepingedar ehe Téer Paoe eairehd ipsintplheess tthe i nk cartridge 107K

on the cartridge_attachnent it 18. The procedure then presses. do a

| ever 182, mhichF+%'f§xé8 Fo%gqﬁiﬁonﬁélﬁ’ (ﬁ{%9ﬁ§ﬁmﬁ§r?%%el%¥tég ment
unit 18 Vi g,ransHppolt sthakhel9dmesSdShoNe. i N he. 7ak! 0jdie @eahtllre iLnk
cartridge 107K. The press-down notion of the |ever 182 presses the ink
cartri dge io0zkudesanwar dprintes tmaimkdadie 4 sup@iy ukedy179ffi thed into
t he recess_183 and nmak he_i nk .y 2 6 .De 3, he e, 181

bl or ot hePT RRESUBpMB e E bo L EHRREEy” dn i g b i tor 0 e A2 The

| ever 192 Fﬁiﬁurbhqmeressedrmmrir& cd ot tho 198 di spbsedanniatbréacend of
the lever 192 engages with a mating el enent 189 di sposed on the cartridge

attachnent 4éni tthst THiaCH Yess t RELRRKk cBRERi dgdclotinD t RBLEartPPrage
att achnent . ynj . ln i , pLural.i f nNgCizgia@N rgpnal s
174 on thelgt@%%rgéglgfle%gr%tn g%'%%:eﬁ t%%ﬁtll n ggr trui)(-ﬁg;}e %’7K§el ect r‘i;%almlny
connect wi whithe ®l weaaliietty obfel ézta pdeori88xenpllhe cllre rimdyertat athnent
unit 18. This eaables transTissLon of, ta Qgtmeen t he %rinher mai n_body
100 and t h&"SEBAARE et lBHKTOTE e OF8RHOP 1| 005 PREY ol B i Rk

cartridge #0MF goasicahhychagodtshbhl aorstydicidiiee dacd hptobbsshegi Bike
cartridge 107K, and only the difference is described here. The color ink

cartridge $0PFeHas flIhge R tcheemaralier whi chufther dhef eReFPNEEPILCINks are
kept. It ig.requi t eed.th u ' t egi4 ve,C .nks to
Kot 1 RSP B e gl e pespent e, oLt g

vi-a e co ink cartridge 10
accordi ngl gibaslfi yenenkteupptyrouits 45, thvii clyemespects vel y deaviegpond to
the five ditferﬁnt color, inks. The col or in% C rtg%dge ép?F, in ich five
i 1 ferent SGPOPLI QY afdVRBpt O noweveR™ LHas PGRMy Bive SF8r dhe PAFATIRT SOF

i ncor por at gdpt.Renakput P acas: Rfcd Nhor MBldtONt F 88t 0 thike phin€adakiadge
107F and the five different color inks are collectively stored in this
storage el €e¥RILOBER. YCOpirtat PBRLSTN | ARtIe@Fr jHhierduivigg hsienaterO¥ to

Figs. 8 and_9 he _f.al |l gw ng_describes a series of basic processing carried
out by theqfnﬁh%egrgg%nggbggeoﬁ'the enbodi nent between a power-on tine and

a power-off tineCohtthé priméer cdif ki gpaBels swizkh 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 input from the ©panel switch 92, the print
controller 40 outputs a power down instruction (NMI) to
the power source 91, which then falls into a stand-by

state., The power source 91 in the stand-by state supplies
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16 Decenber 2003 flowchart showi ng a processing routine executed at a tine
of power supply to the ink jet printer 1. Fig. 9 is &6fPeoghae¥ 4%dhi ng a
processing routi ne executed at a power-off tine of the ink jet printer 1.
The controller 46 executes the processing routine of Fig. 8 imredi ately
after the start of power supply. Wien the power source 91 of the ink jet
printer 1 is turned on, the controller 46 first determ nes whether or not
the ink cartridge 107K or 107F has just been replaced at step S30. The

deci si on of §$§Lﬁ’d—§§;@ b e &RF & efowaH  td OEhEXBPDh e, cOYL IS Bot i Y ¥Daam ink
cartridge replacenent flag in the case where the EEPROM 90 stores the ink
cartri dge peptacénmet ey, sbewhn .anoNBELlExdHA eSthASRE 0PV a PEHar di ng
the tinme (hour and mnute) aof  mapufactyre ro o] ri nu r data
with regard?9°%he c'iarﬁflceé)rtﬁl&gevi%7&h£ f8§EE I%yjt?#eﬁcag?g \Iﬁ%lgrse {Hﬁg power
is on wtheshplepbagerrnt off anhel nkuesly r bdgesl ek¥id cando®®7F,tat hgbei s, in
the case of a negative answer at step S30, the controller 46 reads the data
fromthe re5pektFoRtEPbI®H? R enents 80K and 80F of the ink cartridges 107K
and 107F at steppa3ly Mien Ldn{S,deder Tongthd hadrd henbokesard r pdgeed07K or
107F has just been reéeplaced, that 1s, in the case of an affirmative answer
at step S36leonribepowher ikamappiliedcdmomoltiher prevamoyahidt s21 he Thequency

of attachnment by one and wites.the jncrenented fre nc tt nt
into the sPbribe éFEHEﬁgjéﬁk O§O8OF-a O t h& 4RI gart?#%ge¥f%%ﬁaoré§ggg at
step S32. Theteeptish! qdf tdiesn r aadsowdie gang ficompihked espectaieast or age
el ements 80K and 80F of the ink cartridges 107K and, 107F at step S31. The
data read sackhtre &he tPEERT r equreedby hafe 33Y i IMXEbRTD| PEYSROEAS

i nclude, f X | dat a . (] tk of .2 03
nanufacturg?oga?ggp %gfd%naggﬁgag%g?h gﬁ ég%% ag?uég?uégtgeggggggiég t he
validity terartand dabaeregdodi ng t beecdbtermibsed| edimal i getryoter foFhe
control I C 200 actually executes the readi ng operati.on fraom}he storage

el enent s 89Ka§H3680@;3Mﬁ?ﬁﬂv$fFeBet@€deFﬁ%ﬂ ﬁi?%rl?nﬁﬂgiﬁ4.oﬁﬁe°f
controllertﬂg sybgeguently wites the read-out data at preset addresses in
the EEPROM 90 or 1 n the RAM 44 at step S33. At subsequent step S34, the
controll er 46 detkenpxeéstwhatritaroloremot 0t KerithRrcdmaludipss a07REEREM107F

attached tg the ink jet printer_1 are suitable for thg |nk,j pri.nter 1,
based on tﬁg dgpgtstéﬁﬁﬁg¥% t*ﬁ?%ﬁ&i&%ﬁ%xlr%ﬁ%ﬁékiﬁtaﬁ?%, ?%%%kisfg%n t he
case of ancattiiagbi ve7&nswar tak sbeprS3dk @aptiratiyeg10per abuanedsoal | oned

at step S35. This conpletes the preparation for printing, and the program
exits fronmtbRe pREEE3IRNglPbUt (PReOfFFg. B.- WhePRFGHL LG t RLEESthE is, in

the case OEn?o@ﬁQ%FFKei%@igﬁéﬁg é%éﬁgf%%%sogft@ﬁf%?ﬁ%&?BM’r% Rihgti ng

operation is not allowed, iI"nfo Ion representing the prohibition of
printing i gudnspktagedodn iskshen tthe paack dwkt clhrg2idget R87Hi epHayhRT at

step S36. The ink jet printer ries out.a predeterm ned.priptin
process in09ﬁ8r0é§§\ﬂé%3§%¢%§gﬁéfﬁiLﬁf@ﬂ%ﬁ%ﬂ?oﬁu?%tﬁﬁg%ﬁe £ +ﬂg cg%troller
46 cal cul at@suhhe e mk ngofyanbtioes aket ke oresipeint i vige beaekorndocol or
inks in the course of the predeterm ned printing process. The current

remai ni ng §i8ntdqtpides eabhsPAR i fgerettoned byt shibt FAEFPA§ean t&tSunt of
i Nk consuMgh,is0N, - Wi CRGIE a9 el0 By CHREENIL Y | BhT NAQRAIAT §ORoad F Omit he

previous remaining quantity of ink before the start of the current printing
oper ati on. tha¢ agpoomert$ iak ccolksessti on wienpregaedlso 848h amk i8dFt he sum

of the quaq%%%%rg%eEM(fﬂégéfono?nds%%rage elements BO0K and 80F
(described later), to which the controller 46 requires an
access (read/write), into a number of clocks.
{(Arrangement of Control IC 200)
The print controller 40 is connected to a control IC

200, which contreols read and write operations from and to

14



16 Decenber 2003 the quantity of ink suction consumed by the sucking action
described previously. The quantity of ink ejection iktcRgeemgedi4dr
exanple, by nultiplying the weight of an ink droplet by the frequency of

ej ection of the ink droplets. The controller 46 wites the cal cul ated

| at est remaining quantities of the respective inks as the data on the

remai ni ng quantities of inks into the EEPROM 90. The updated renai ni ng
guantities of inks are witten into the respective storage el enents 80K and
80F of theHdk waygddidgrs LOkK anadtl@dgesft e07kheapaner0smi t ptosageir ned
off on the panel switch 92 in the ink jet printer 1. Referring to the

fl owchart efemingts 980K napdspdhse t Bhgndstpidgerdt itde ot hoker2®i tch on
the panel swt 0t I Nk i, nLer th gam fdyst feferm nes
whet her oraér[lgot& éealzlﬂﬁ dj‘g tﬂbr?%%%%eﬁé%s%?nF%ggfa%d-agg/ gt at eFlla sfleb@STll.

I n the case dbebfpbbedi ersgieqiriiviet evidwi s1lhostratihg sthandsbyustate at
step ST11l, the program stops the sequence i.n prQ gess at _step FTlZl?]and
returns t kst dSTLRIiR%he 1Pse Wheld%t hénFnkjg t BFFRERF 1°ts ¥the
stand- by si@les Aherst EP ﬂ%l 4 08ch8Ra Pt bt 1 pand uéhea PEH 08 apdbARéyesor he
capping unit 108 to cap the print head 10 at step ST13, and stores the
driving corelivéemstiod phinper maheadeedy 10 o the EEPROM 9IC at 08 epn&T14.
The driving conditions here in%cﬁjeanad VER)IEt age of the driving signal to
conpensat e-1or® YRR Ihdt VYRS é'éhce “of the print head and a condition
of correction trempensateofPigl he, dichkeaneechetngeaand hes r pspetdede
colors. The program subsequent stores counts on a variety of tiners into

I
t he EEPROMMO02RE $nERIBTESd Hﬁaxsttaﬁe?rtlﬁé 86certls of ThE oM ¥ P! phnel , for
exanpl e, a@o@djgﬁﬁggptiﬁ%bu?dﬁ%t%%&re%ﬁigﬂ tHd DECsy i@@03s£8§age_
m sal i gnment of hitting positions in the case of bidirectional printing,
into the EERRGMAVH &0Kstepl STUB. mbhetpdogmanthéenngt arastnivgasentd Ak ng
guantities o%' tﬂff respecti ve bl ack angl cal or |rSJLI§§ \éhich are wit £ in the
EEPROM 90, 28%t ot Y FE r'eshe GRSt orSgE 2 EMEnt 4 280k ARHCE6F of "t he Bl ack
and col or iokecagdridges WK anthdhQils atengt eprS$tiig Abperathehs the

program cuts the power supply off at step ST18. (Structure of Storage
El ement s 8speahii QORn fPhaataper meceiditd uke dfha heegusragents emends 80K

d 80F is_d ibed.ip detail, wt f t-o. B gs. 3. Fig.
i(r)] is a Ibis%%%%%ir%%regll |QI'I gsglrngt }a‘r‘igqth[?g Cﬁlqecer}%ﬁall%stir@ztrh%sg %Pﬁ%gﬁgﬁbr agleg

el enents 80K amdcBO0RIshowaren teinpordriffiyg. kel sheng dddrassesctaid t be
control IC 200 seen fromthe printer main body 100 _and the internal data

structure FRBNORE.MHapCoftidedt ofgeVet endift ~ SFKALEH r &BRFE-PBEPYENS Of

i nformati oby 0By FHE Phack ke CANdY 88 1HEK s tiir@gel % 1M Adgesarg of the
control I C 200 seen fromthe printer main body 100 and the internal data

structure @6Enor Fheagpndrolhd Gtifttges ehanely SoFeyweyed chatdeen thens of
i nformati on_on, t | ar, i.nk,cartrijd 1Q7E. Fi 13 t | ati on
JO. Q:%nq:(}oq_letr 46 a&ld 191?? Qeslpsecégi{e Sdé%\geangﬁ?ﬁgﬁgg

bet ween t h8"addr €sees I the St 6 age el enmen an dr esses
in the congorl an@ 200F (imbenpednbncatte oihler c4@rridbhesbllack iarkd caotFi dge

107K and the color ink cartridge 107F have cavities forned }\herei nto
function a8PfheCPRkIRhanbERS HRE%edF BISTUSSHOR c SPGMEFRKks EEndPFhEFude t he

storage el ggrpt8180K 2pd B tHesPestiye! ¥1ehBntHi SoRMAQE N, ERBROVE are
applied for the storage el enents 80K and 80F. The EEPROVs used for the
st or age 25convenience of illustration, the print head 10, the

carriage mechanism 12, and the control IC 200 are shown
separately in Fig. 2.

The print controller 40 outputs an input signal RxD
and a command selection signal SEL and carries out the
writing operation of specific information into the contrel

IC 200 at preset time intervals. The specific information

15



16 Decenber 2003 el enents 80K and 80F respectively ipél ude the y cells
81K and 81F, read/write controllers 82K and 82F t hat 12T HPTe and
writing operations of data fromand into the nmenory 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
menory cells 81K and 81F via the read/wite controllers 82K and 82F in
response to a clock signal CLK, as shown in the block diagramof Fig. 10.
The address@s ikBmpbeastoyades® edentish680RANNR BDF arBhapeciebiesd biyme he bit
unit. In the specification hereof, the addressgﬁ in the, stor age el enent s

80K and 80FYptas et d NeP PR Udtr8ees bi™e e R bridd TRCUAIEY t he
correspondj pi HOf £ 5nf graaty aKg t@obs1stad edev dataesttmgt ure of
t he nennrs}ug%lll 8IK of the stor_a?ga?éel enent I@%K i ncl ude-daiiejn t he bl ack ink
cartri dge [0 iy deserabien i vitet Zppasflt for SldegRde 186 HEry. L 11E€S The nenory

cell 81K (storage el enent 80K) has addres 1 i.Gch e

al | ocat ed ‘E‘B“%ﬂ?qte%(gab% éarV(fr\A‘/% i Fé@? e%gteor@%@u%egmé%%gn%rgg%r%ssj’éiéé 28

t hrough 66zamhisd ase: al | ocaieed shecd friead iafbymatdbageinctad660. fort his
enbodi ment, a piece of information on the remaining quantity of, black ink

i s regi st eg¥MRLE t hPlFH%es 001 FACFRRt HetoryP LI KthEvi AT 5E A | engt h
of 8 bits. ' f jnfor ion t c f £an th rint
head 10 an%lé%rp%%%%gofb?nf E)L?Err%{t'i or?%%n [%eef(#u%glcﬁgnébypof&%ttacﬂ%entgg§ t he

bl ack i nk fesquenigye LF7Kaatecheghst esed thespécki velntzitdgehe addr ebkes 08
and 10, both havi nrg a gata | engt h of rShbits. Afi ezq% informatign on a
total tinetPEtt ot BF Af t ALhACHECRE - ¢ he™F nkOREF? igge 7RETEIYeYi 5t8red at
the address,d8: havhAg1 arddt ankendeh fnmankd deEcadiein 200 0f S baks. The
data regarding the remaining quantity of black ink is allocated to the head
addr ess O0cwhpwes t ife deatndd e riegaw PE abind FdErtdSFesr OO i FRSuP 1BheThi s
arrangenent _enables _the. data.r din | Bj tity. ck ink
to be wi t?léhngr%?%F]é%fll%lfl §° %ﬁ%ﬁﬁa}t)geéggt {%gn?*é?r%?ﬁ?ﬁg&guﬁ{%?{} %Jfgbl ack

i nk has anpiévibaslyakeadoffidd) {expiespedthyepeteenigage)lanthtgy asioml |y

decreases to O with a progress of execution of the é)ri nting process. The
remai ni ng @nBiOfy Hid hphekefnk ey decPBpFated by2the FFDATt BFTPRK

consunptio ju%}x%%t’g}@?l%tﬁ{e‘:%?ﬁr;t t e, AU ofg i Nk consunption has an

initial va expresse percentage) and gradually increases to 100
with a progress i ehecuinbn It t beiptent i hgofr otless.enbosl imenit,er thai n body
100 has data regardi ng.the maximumi.nk capacjties jn the black and col or

i nk cartri@gdst 537Kogn&nt%oﬂf’.ecfﬁémcéSCLﬁagJﬁL@rFtoqﬁét% 'B'éf?e?nﬁé]g%gi gh%ased on
t he naxi migeigkt Capaginky dddfa edRd etfeidtald apmpats Plutaki©pNsSHMbEeNe
Alternatively the maxi mnumink capacities may be stored in the storage

el enent s 8ORCRARAIBOF df Qhe thespéerrvenfriik @ar t3I1RfeCrLoPE ah@S10¥FK In the
case where unts [ Jf}w ' re u I | ace of .{he:

remai ni ng gﬁgﬁ%?ﬂgés ofﬂ?%kgl',(u at a g%étn%grg‘r{r%untﬁ%%fnlt?rﬁ c%%su?r{)l%(i oﬁsmay

t ake an i ndétatrmiadéde bhyn subamgetohgl am @MeunPat @f wiitttk ngonmiimpalional ues
witten thgrei n.are gener.al Ly indefinite, Wiétl'&ng the,i itk;ag val EE in the
range of 0-t8™90%'9 nFo Y h8 dat T EHdtres BH8 atcdr at'e WBhi tOT Df° i nkS

consunpt i oBtafbi Lfarfwageqerbnal 9 iendblEesopdieatsienis e deleramaait 08rof
whet her or not the quantity of ink kept in the ink cartridge is neasured on
t he assunpilbnCOR&UTRGEQTatlE coR? eBPToRTi Fhearfd K Rfied7auantity of

ink ejection and a quantity of ink suction. The ink
suction is carried out, for example, when some abnormality
occurs due to bubbles invading the print head 10. The
procedure of ink suction causes the capping unit 108 to be
pressed against the print head 10 and thereby close the

nozzle openings 23, and sucks ink by means of a pump

16



16 Decenber 2003 during the use of the ink cartridge. Setting the maxi mnum
val ue of the data on the anount of ink consunption eftiadPe¢@meRr &4¢tctively
prevents ink fromrunning 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 anount of ink consunption may take an initial value of 50
(expressed by percentage). An alternative technique sets 100 to the initial

val ue of the it AN ddie &b Ni NonsdNitly oie i cdko@ing it he0 8 nfer al
val ue of the data on the anount of ink consunption, _and doubles_the

decr easi ngthat pusposhe dfcreatPhatiaie. THEE | SPPEFOLEERNI‘PUEPBREDTBS t he
remai ni ng guantitie I n b itare : i it al g When
both the sﬁé%d%?%‘lf%?%g Ofll né§ct§§teri 3@%92’%% %g%ﬁgﬁg?sioﬁgqﬁ%%%ftéﬁge are
at t achabl ed4©a t ficoped Nt erth@i BERROWS 90 nfocordingn tel at pnggtamt siored

manuf acture of the black ink cartridge 107K are stored at specific

addr esses ihadyaRgRciM VTS REEHR mininum bits required for storage
(storage capaci tf6s);nNasBl Yot her st of age €RPachbbesméREUF 668108 chering

t he respective pieces of"information are different fromone another. For
exanpl e, abphece fatianfas neeisoribrdt hergaiauoly manEhect aFgays AfeghBeered at
t he address, 28 having a data |ength of .7 bits, . ie f gnfo iQn on
the nonth B%n%ﬁufjé‘(?gurjeﬂ sﬁPgﬁygfér &%t €7 Igcjé(ge rtesgl%z-g hij'aHv]:'lT ngggE%gta

| engt h of grpg{,s,ogndtaepi eenef hshernapion omhéhecdateodf wmbufadéure is
regi stered at the address 33 having a data length of 5 bits. A piece of

i nf or mat i oaceArdhedly neiVAGEF) tore ntlf Att dPEC FITERA SRRF B t hBPhddr ess
38 28 16, Pecepber &P@%ﬁ@f’éf‘%%d%ﬁ ; Rfi 2 eDidsrc Pigse 8hd

i nformati onh bn the T me mnute) of manufacture is registered at the

addr ess 3Dahavicgcputdat dulfdegt h 4CH biirs, emdea pitece gfetrifivirar mathén on

t he production serial nunber is re%iﬁstered at the addrejgs.4€ havi gg a data
| ength of BeBFFenIan@neceLotPPnfotmddteh A e HEquENty S PEEJEFE, a

pi ece of infQruaiiiqn ondiheivaldgidy i M rokuifed Brotessing for
information on"the after-unséaled validity termare respectively registered
at the addtkescéBolagionyeasdana angngthte dfimamizakian. t hed aldi@s§a66: havi ng
a data length of .6 hits, and at the_addr 6 avj | engt hy,of 5
bits. The gg?a A% ufir Lo TR %Enﬁ??l%gﬁg?SS%P%of b?%régs%ﬂ&r%@ gﬁ%?r%nt 80F
incl uded i anthedeol Ofie i MG IGArtydrdge ih@dkmbsidascandednen detashiviked
reference to Fig. 12. The nenory cell 81F (storage el enment 80F) ha

addr esses BEOhoSHCIBU T cRCar 6740 ot edPBE a PPEEREDI ¢ Panti itf’ﬁbl e
storage ar g 250,aNg 3200568568 48 LRAUGBoBO: WG iapgcabliocated ho a

read only storage area 760. Pieces of information on the remaining
quantiti esaok cpdiectled rmgergrananik,anelyoie i akd theht tegaaninkedang |ight
magenta i nk.are regi stered at e address 00 1 i.h the
memory cel thlﬁntéﬁﬁfaen}%g%aﬁ ag?ée'ngt ﬁﬁlc?f %org%%_f@% p?gcg%&y ehes

i nf or mat i omhen iR tf AqUANcGYatef Cheaningethedpatat chéas bY angpaypnegce of
information on the frequency of attachnent of the color, ink cartri g%e 107F

are regi st éPEATFBEPEEL | FEFRRTE "he Hfr AR W ankPBBS 1 #T h Rbvi AG%a data
l'ength of 8chibbetifePi €0t dsnfOrdmti oo df al tine petygd of or
attachnent of 'the ink cartridge 107F is registered at the address 38 having
29 modification, the size of the letters or characters, and

the font address. The intermediate codes are kept in the

intermediate buffer 44B. The controller 46 then analyzes

the intermediate codes kept in the intermediate buffer 44B

and decodes the intermediate codes into binary dot pattern

data. The binary dot pattern data are expanded and stored

in the ocutput buffer 44cC.

17



16 Decenber 2003 a data length of 16 bits. The data reg&r di ng the remaining
quantities of the respective color inks are all ocat etb tReFePHe P Bdr esses
00 through 20 anong the readable and witabl e addresses 00 through 38. This
arrangenent enables the data regarding the remaining quantities of the
respective color inks to be witten preferentially. The pieces of
information regarding the remaining quantities of cyan, magenta, and yell ow
inks are allocated to the first 3 bytes ( 24 bits ) , and the pieces of
information regardidg, tbesé prahahngdoquanattiteiras daftd igitresmmdmdy |iqght
magenta i nks are allocated to the follow n& 2 bytes %16 bits%. This data
struct ure Qne t FEeNappEi clib® e RIGHE cHRBE | Ak A4 r PBEE1REGI ngt BRI v hr ee

col ors, cyan. JRgenta, agdeyellow fhe data on the respi ning Aty of
each col or®d "€ Tias “an di nit al - varlue of 10 (expressed by percentage) and
gradual | y slerfeaasesct @aoc0 tiid hpaipt ogeass Idf exacuhieompagfaltied pripti-ng

process. The renainin uantity of each color. ink y be replaced by the
amount  of C?W‘b%nsh%%gﬁ‘?el n4¥)he I atzi‘gfrercas@?et hgggnmﬁﬁttﬁni nkc(Ijaltey
consunpt i iy, hass Whditd i 6d ¥RbUBceh Br(expr @ysed Meaeeraeniagedu st

gradually 1 ncreases to 100 with a progress of execution of the printing
process. Theomr relgenentpwt tiief BRI a t hethenePFRFRP YUt FiFes Bt he
respective_color, inks.are simlar to. a me of . th a t he
remai ni ng %%%%‘?fﬁ%/ o‘?f bl | r%%é:ﬁﬂ&%léqghuéﬁzgggspg%ﬁ [ Egl ng{escﬁﬁed
here. Piecesn@érsdidoremtd arextel Rt nef tpritdie derrauf act ure of the col or ink
cartridge 107F are stored at specific addresses that respectively occupy

mi ni mum bits redthd cR ¥R QEB+RQe- (806 4§68 RLPARG S8 l(f\)dar?ékﬁl ?%%egt or age
30 16 Def&é@e’me%%gi'%ﬁpaﬁ}' 85l Gt 1 edr{0hgst HddMarlihe r espect e pi eces
of information are i erent’ from one another. For exanple, a piece of

i nf or mat i osheet t feegeanechamesuf ddt Fwcdes giotfilst efeddat thise prtnResRg 48

havi ng a dat(?. | engt h 211; 7 bits, & i ece of informati Qn o0 th%ﬂ%@g%{' of
nmanuf act ur®$ 5 egiS¢er ed®atPiHe r B8BCAE haVi AgPASASr s 1 2RBTRCDT 4 bits,
and a pi ecgnofed Hf OREBEL PP OFe tHecHah Bs 0T 1 27eduf aLdsireut Smiegi s¢efiedf at the
address 53 having a data length of 5 bits. A piece of information on the
time (houryhefpramufeadirklis registered at the address 58 having a data

| ength of 5 bit iece of_ jnformati t ti Lhute)

manuf acture is rslékb?s&érrelergt athelta{ge aiL dr é:%rs&S%% hggﬁngggséglt:gyfygng?{%zﬁ%QG bits,
and a pi ecepohingsé orzgat ton ejedtheipkodicidletsseagainsunidre | pripgisgered at
the address 63 having a data Iengéh of 8 bits. A piece of inforpation on

the frequeRRGLHR #BcycPECIGERTBERSD! LIAFRY nuf? oS ohPt RESIET | &t Y EEP m of

inks, and @,pi&68cRAiheT UITBLHEN JUhdhE Af t @6t UnsRaladh vabidi ton tera are
respectively registered at the address 6B having a data length of 3 bits,
at the addpesst309haefhgna dihe |dHgtiRdofs @NH it COMEERATr 3R atitir 6B 86

having a d gt h. bj rring. t.q Figs. .11 , ng.t he
| ower 8- bi ‘?£%é%§€ss£lsg%?§t h%érz%%%e%ﬁe Idér}%dlol%seé%sf rl%m ?ngégi n?glr) %ﬁi n body
100, addressesefd dhieuglh Iimanetal b@OcahedHeo phient nheaduatlidonsiel aheng to

t he storage el t 80K of the black ink cartridge 107K, and.addresses 20
t hr ough 34P3F%Je'g$po&5¥’%‘?‘6t?%€ FREST ‘f‘?o‘ﬂgrelgﬁ?n@r%%ﬁt %agtggaS@sel ement

80F of thescqlrdinkcaptriglaasleer chm&ad azbengtd af ghraiZytes is

all ocated to each address. The correl ation between the addresses in the

storage 31pilezoelectric vibrators 17 (pressure-generating elements)
respectively connecting with the nozzle openings 23. The
number of both the pressure chambers 32 and the
piezoelectric vibrators 17 1is thus coincident with the
number of the nozzle openings 23. When the driving signal

COM is sent from the element driving circuit 50 to a

certain pilezoelectric vibrator 17, the corresponding
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16 Decenber 2003 el enents 80K and 80F and the addresses_in the co 6 ol IC
200 (the print controller 40) are described briefly %ﬁt%e?%@gﬁ%n%g go Fig.
13. Data are stored by the unit of 1 byte in the control |1C 200, whereas
data are stored by the unit of 1 bit in the storage el ements 80K and 80F.

In 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 el enents 80K
and 80F, on the other hand, only the required mnimumbits are allocated to
t he respegiresesat a, Santbleat t Bére is nocomaoaawhed n the dadasar eathd Readi ng

Operation from Storage El enents 80K and 80F) The follow ng describes a
decodi ng FOTRPUHITEI WAL @H%”c%%r”sé:ooﬁjteﬁé PQa&?‘Aﬂfg%GBQiSFi'on from

the storage el erenys 80Ksigngk 8QF, 140b6h ik Perbori®s by bhensagtropsz | C 200
in response to an instruction fromihe printer main body 100 (the print

control | erfaQyed worh thef eywice headi §8. 14 ndneszlei gpendngs &F |@wchart
showi ng a tQﬁré)ceg%gg hreoutipda e%SC'éti%qd% tihnecocogirol olzg %00 irré1 tshe our se
of the rea |ngpprocess rom t g st’orage elenents BOR&Ad“80F," “Aid rg. 15
is a tinmngla&iar{ken thanoqaasi onigit tbganeqdiny maeenss shown lighhe
flowchart of Fig. 14. when_the programenters the processing routine of
Fig. 14, tTRIR¥M rdM)Caud ¥eklaw faldes a CS signal in a low | evel and

resets the géjggl]ﬁéé] unt e 8 Faiga t 2964 &l € and 80F
at step S200. e clgér)ltggl &ﬁé %gg%?ggﬁérrélggs Jt}‘eﬁdes(tj(%lt Sl gn :&ﬁ%&#fﬁg | evel
and sets tlheitstidpnge el enents 80K and 80F in the active state at step S210.
The control 1 C 200 suhsequently nakes. a R/ jgnal jn | ow | evel . and

t hereby specifies @ "J‘C’(a‘16l ce%ET’r?%@% \r/}é@d?nd"rﬁipeftg?i oﬁo#?ﬁm’f

storage eleq®itsaROKiand, 8PfFiadh 18P a®22Bhedin@oCAM Olnd G001 hepe put put s
a specific nunber of clock pulses to the storage el enents 80K and 80F at

step S230.1 THavipeci the mbgie eondligeikasdabses kave espordamps abaesdred
addr ess, i i ut put mt ri.nt. con .l er. 40 and at which_ the
pri nt con\t%r‘l%ﬁ%tr r458 requi%%é; tdf%ga]ﬁ%ﬁﬂg ac%éeés(grjf%?l?neadirﬁgaagtga. % this

addr ess cosveust e poocess, iMme cotridgdsS PODK candentigrg fiHestbBalslk ess
*Adf and an end address *Ade in a desired range of addresses (bit data) in
the nmenory el FRYBIKASRIL8TE, 2%t athi SRS coRfolher sAgucsgaer & td gain

an access &ore 118y eAti ohARR! ali 0N, 14 B E}fg %ﬂ{%‘ﬁ‘?@%@%@fﬁ%“

cl ock pul ses. The control 1C 200 successive pul ses
and (*Ade-#lagf) doekvesl sed holdhetlse ormgecat enbiges, 80itande B&Fendde

addr ess counters 83K and. 83F 'n7the storage el ements 80K and 80F i ncrenent
the address’ by The Bt Umit2™t @ tining of a fall of the clock signal CLK.

The control |C 2004 hegebynapesi fares peagsddad,addicss atnshepis2ily The
data stored in the storage el enents 80K and 80F are output to a data bus at

the tim ngstBISTHREFRA | 1B FREVETLHER M sEe ThekcoRttsidpe 00 kcomdol s the
desired coumd OR-tPEqFEdELESCRAMAECInELAYET 8¢ f9le 118 fiading pperafion in

t he above manner, and tenporarily stores the output data corresponding to
the desirell&ddr espetsiversnpl e, Fhig.datd onst heayeaecsfiomaiuf actewe, the
data on the t h ,of manyfacture, .the dat n the validity term and the

data on tﬂlela erinstal %H vaal%ltglcth?etné:r msataatqcestebn SZgb.lCEf‘he ad- dat a

are seri alcaatmi dypr ag9ed by tdidyHedinkd, e t bakrtikrh@geoni Phchfe 00
converts the bit data 33
unit 18§.

Referring to Fig. 6A, the ink cartridge 107K has a
cartridge main body 171 that is composed of a synthetic
resin and defines the ink chamber 117K in which black ink
is kept, and a storage element 80K incorporated in a side
frame 172 of the cartridge main body 171. The storage

element 80K carries out transmission of various data to
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16 Decenber 2003 to the byte data, as well as the se{)éja% data to (i)(ﬂg
paral l el data at step S260. The control |C 200 then buttRESRGe <Eiert ed
parall el byte data to the print controller 40 at step S270. This conpl etes
t he decodi ng process and the programexits fromthe processing routine of
Fig. 14. As described previously, the address is specified and increnented
by the bit unit in this enbodinent. (Effects of First Enbodinent) In the
enbodi ment di scussed above, pieces of information relating to the

manuf act uramdffidme itk maintedgesiar eosdoredl | rwserccessi ok ataspetdde c

dd that I tivyel i ni bi t ired f . Thi
r r angenertd EhabF ot Nt tod LBt o age JeagRe i 15 eI The 8t br de & erent <
80K and 80fd opbentidi | hded ebhgctioelshowtheir raggegent ofhd hersrdpsli nent

enabl es a vacant nenory division, which is allocated to data in the case of
a fixed datlkenemyt §0But 15s seqmrivatuséd, @ o bttan-swnaned t 6e6ABBhek’ 3t or age
area and effectively ed. f t or,3ge. of ot.her pi i mat i on.
Thi s arran%oernr%en érﬁs&'}llzes %]hcgé’ e% f%g(lgeﬁtﬁstoof(r)ablggo#gﬁorc[eérg%gégg 0?6%'

i nfor mat i armé nsadiriayed sienage cracChby. &n glhe=Anioedi sEntcohsettssad above,
t he i nexpensive EEP whi ch carries out only the sequential _access, is

applied foreim&korhde EFERERES WOK-BMAOBEELEE - t hed IR it 1ol B1e i nk
car tri dges, HOK gnd 17 Fe 1 afasie Stdign%%t%eﬁ%x&)g%eﬁe%' Rhadoduanhel | es of

i nks are stored. Such” application desirably uces the cost of the
expendabl e i nk Gerfierimiges 1®7Kiand6BO7Ehel reartte igtgea mgereritmesft teit

Storage. arbaAs BE0RaNAT F56 RPATI GERELS AL laddPesThel S BT E RS ol 1y
accessed pin 0h Wotiha read onl ¥ HLriage areaghb6l amnd 76k | Patheidgspective

storage el enents 80K and 80F. Even in the structure that carries out the
witing optdfi s Gccommedated -t hehr &86855e i % i fapmedsadoade Hieas 650

and 750 af f rat i of .t r .Sw I itch 92,
this arranfgrg]{rreélpsgg urn%%%cl%rrp e i%?\ %?Cfgge wai%}i%lg]boggpé??o%%&ec dg a before
t he power (dar FigpulTped foutnedl iime thecketk Theteddiegul®@lkon ofhide

enbodi nment \Ahijﬁ:gq appli.es the inexpensive storage el enents 80K and 80F
enabl i ng dAYEEHESeqUeAtral 18 cBss tHFelPedsF t HBESstWRFL t RE | THie

cartri dges JQ7ds angd3 107h thuse@dyant ggequs! v Jeduces hhe jppssi g failure
in the process of rewiting the data. [Modifications of First Enbodi nment]
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 to the cartridge attachment unit 18.
The ink cartridge 107K is attached to the cartridge
attachment unit 18 according to the following procedure.
The procedure first places the ink cartridge 107K on the
cartridge attachment unit 18. The procedure then presses
down a lever 182, which is fixed to a rear wall 188 of the
cartridge attachment unit 18 via a support shaft 191 as
shown in Fig. 7, to be over the ink cartridge 107K. The
press-down motion of the lever 182 presses the ink
cartridge 107K downward, so as to make the ink supply unit

175 fitted into the recess 183 and make the ink supply

20



In the enbodi ment di scussed above, the address countﬁ%§?83K and:ﬁﬁf used
are the count-up type. The count-down type nay alternat %ﬁﬁﬂpqﬁa séﬁ for
t he 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 are accessed prior to the read only storage areas 660 and 760.
Nanely the readable and witable storage areas 650 and 750 are | ocated at

t he hi gher addresses than those of the read only storage areas 660 and 760.
More concmeteslly, tl8d pireicesceof thef orimdt | gmpmdgar diig t he/ T endifgrepy

gquantities of .i.nks allocated to the he addresses, sh d.he i.stered at
the end afiReSdY FhEUBP; P{ciopﬁoelgg'th?g%rgggnflg‘ivr]e\}:enf?%nl?s ffaupp r|§ecr§bl eto
the of f - cyidA0R Lo Prantehtchn 198 Gishpedniod3®a f16e Deaamaer 23

cartridges are not nounted on the carriage, as well as to the on-carriage
type printl@ven nl$hi eRIBHEs mid War @ r Nage8Jarel aRfftit el8dn HLEEOESFr iUbe as

described in t en%qgg'! Q?Q; I n the above digeent, the H i's

appl i ed fotrhet hgg]s:?grgﬁgg el enent' s IthKﬂgFﬁg 8%%3'. A 'gthg%)ectrl c nmenory of the

sequent i alcaaaneskd ype7FEROMttay bdertusedge nateéadhmbntherrBEPROM Thiem EEPROM

i ncludes flash nmenories. In _the above enbodi nent, the rema':L?i gggquanti ties
e

of inks ardifsedtaket hERPnPIrFEilsy i atPRGET b P he tHEIAER f 9hks. The

cumul ati ve ;rount §- Ofc | N1 CABSUNPEHRN HRY, thRWevslk Reusedidanstrpdk of the
remai ning quantities of inks. The ink cartridges 107K and 10/7/F used in the

above enbadiememtiamllbecomprcicedi wht hhanpilherlink odr taliege BEE shiown in

Fig. 16. Fig. 16 is_a perspective view.illustrating the,appea f the
ink cartr i?fge é&fo a%a]f)%sl i 13 RGBT t%neltprelsé;'nt i ﬁl\‘/heln%)i o%ﬂ%eesoi nk
cartridge HQhdmicddidas of wesse! bdtveatbsirantgald e ataird bouyt heoshape of a
rectangul ar parall el epi ped, a porous body (not shown% that is inpregnated
with ink ditf ReomaRiaierant (&K véssdhes £onix@laI€0¢8P - menber 53 t hat

covers the top oi%eéﬂ eﬁkﬁr{c]ﬁaﬁ%dl 7.10T—}15e yessel] ’L dSs p@rgﬁg%iéjgo five

i nk chanbers (like t C, 107LC, 107 107LM and 107Y in
t he i nk catmiadgerd 07 thstuefethen inke calrave dgebddi7Fentand witilgh Shepar at el y

ol or | nk L TGIRALE LHUe T7ed pBRFBr ons AR (9ot RO SRR T e
vessel S1.jgfe hak supBl ¥l @lsmed Al i hgnspRCitive ROSIAd ¥ fa@skor nk
supply needl es (not shown here) when 36
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
five ink supply units 175, which respectively correspond
to the five different color inks. The color ink cartridge
107F, in which five different color inks are kept,
however, has only one storage element 80F incorporated
therein. Pieces of information regarding the ink
cartridge 107F and the five different color inks are
collectively stored in this storage element 80F,
(Operation of Ink Jet Printer 1)
With reference to Figs. 8 and 9, the following
describes a series of basic processing carried out by the
ink jet printer 1 of the embodiment between a power-on

time and a power-off time of the printer 1. Fig. 8 is a
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16 Decenber 2003 the ink cartridge 500 is attached to a cartridge
attachment unit of a printer main body ( not shown h&feDgcemimey r26f3
extensions 56 are integrally fornmed with the upper end of an upright wall
55, which is |ocated 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 |ocated on both side ends of the
upright wall 55 and respectively have ribs 56a. A triangular rib 57 is also
fornmed betfescHdie: | oherifqce pkoeasbinyt ensitdneSe@xandtelde atprd ghimaval | 55.
The vessel 51 also has a check recess 59, which prevents_the ink cartridge
500 from Bef nECUEE aShewP 1Yo thetifsdikanler caFintefgelat t chdren? difi t2

i st akenl : 5 8 i | t th
SRR G s e AR

substanti a the inkK cartri circuit board
31 i s mundedktwooihe inecess B8 ke @t quiintleerarld 31 has a plurality of

contacts, which are |locate toﬁ%ﬁce contactéhon the printer majn body, and
a storage el ement"§ rﬁﬂn%%rﬂ_ r rﬁ}éﬂ:‘b‘?ﬁ% h ‘?e%"?ocf%g%lqgnelf%‘b?l.nefh%_ upri ght
wal I 55 ispfdrthefnpeQyhedety Wakhepr @heCkaRes 372 A O AU ANG extgish ons 55¢
and 55d for positioning the circuit board 31. In the above enbodi nent, the
five col orthaksowahatousse ndhent afheyamk et I pwnteght tyamrzed omght
magent a, ar.e appljed, for e plurali f. different calor_in The present
i nventi ona%hse a$‘§%£5%|loi?rcaggef?55 nf/le%éﬁ%ilﬁg?i gneggegn °&r B gtf*%/e nhrﬁjﬁer of

color inksgafofidyanpd B & COODF Neds opuof bhdeeersbidcsenit cotes $pks of
magenta, cyan and yellow, a conbi nation of six different color inks
i ncl udi ng PthefeEhahCBbEe StiaPe Y] ot Si AREFLAI3PUL, 164 e TR L 2008Y

addi tion 1.0, f e AoV, Ty e 60! OF i PhSge TRE A £ 1 AMENTI PN S D0L

restricted to thgpgbove en%odine%t org?t€§%Dd| |catioﬁ§? ut there %ay be

many ot herwheock f tbat EERPROMc HHhgeseramdthbt emdt | omst muddwutepdbpaenemy from
spirit . of th cteristics of, the i nvention

The scope SHE SpPFi i or T GEEEE Fiw cET o &Pe ATh (BT y by Ehe © or me
of the appenged(gb@d "Bnd 3Binute) 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 controller 46 reads the

data from the respective storage elements 80K and 80F of

the ink cartridges 107K and 107F at step S31.

When it is determined that the ink cartridge 107K or
107F has Jjust been replaced, that is, in the case of an
affirmative answer at step S30, on the other hand, the
controller 46 increments the frequency of attachment by
one and writes the incremented frequency of attachment
into the storage element 80K or 80F of the ink cartridge
107K or 107F at step S32. The controller 46 then reads
the data from the respective storage elements 80K and 80F
of the ink cartridges 107K and 107F at step S$31. The data
read out here are those required by the print controller

40 and include, for example, data regarding the year of
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16 Decenber 2003 WHAT IS CLAIMED I'S: 1. An ink cartridge detachab
nount abl e on a printer, the ink cartridge conprisingl6eP%ﬂQWQﬁﬁaaﬂﬁ%
storing plural pieces of specific information relating to the ink
cartridge, the storage unit being arranged for sequentially accessed by one
bit unit; wherein the storage unit has a storage area that conprises a
first storage area for storing data to be updated according to use of the
ink cartridge and a second storage area for storing data not to be updated
accor di ng g gnisR1Qfrd herd ik waddrddge, tHdhendritisto Arman bsc tund uraéddid y of
menory divisions respectively having a storage capacity of integral

nul tipl e cfegdughitndithe wndldHey skeadhd Stdrddfed aredpiEd a Yraurad t95 of

menory diVvj.sions jn i a age Ci t he~m phgum bits, necessary
to store fkgh%acCidg%gqgggyto%kg&ﬂpdate : f%%ﬁ%ﬁlnk gart?gggééén aggordance
wi th cl ai rexlecutar ethet reaplingalogs reneiomf fsaecithiec stefrergeate bememics udes a
pi ece of information relating tq manufactyre of the ink cartiidge. 3. An

i nk cartri&ife 3 £tor ARG Wit A%RSEL 1RREr dAfeTne P s8E6RU st or age area

conpri ses a mMnNWiRCt U5R: Y& e FEARS Yo thdd Qb1 Wi 81 BES (RSt RS AP ERPACi ty
of 7 bits and stores a piece of information reégarding a year of manufacture

of the inldat tat deesset mddfegtas eimorteh BRERSIY 1 \asiion, ththiRHI g a

st orage capaci ieceS?% i pfornati.on. .r
e

f bi d .
mont h™ of sﬁépgégéﬁb;:358%§b%%%&%§5?§$§*6f FAR CantTi L9 @

ge,” and a

manuf act urds el mMeToF e thott SO MmotWhileh Nifls GastOf dgss CRPACidryd of 0 BF bit's
and stores a piece of information regardigg a date of manufacture of the

ink cartridfgeached AP e cet rilgePT IERT of R S §3P S af 9 EhawnEhei n the
manuf act ur %?g%fi QPr¥,db¥é§HOBHiEﬂ%.@%@Qf%%b&%%'TN“éhénﬁgﬁﬁbM“96§'0”1

and the ma ture date nenory vision are arranged 1n this sequence in
t he secondilséror age tabéa., Sthétn iisk cant rdildgecereaczdhr dancef i thattia@ m 3,

wherein the second storage_area conprises a manufacture hour nenpr
i vi si on, WHIEHF hab s 8qd- cdbaBF i) LoRds MRS HRE stor fe LOWEFackt of

i nformati oficd©98Rdi Ny @Ri HoWonf eFRRUT A UE@eBErEB?oh”'ﬁ&arﬁfiﬁQﬁﬁ and a
manuf acture m nute nmenory division, which has a storage capacity of 6 bits

and st oresand pteeepspgranoeratbodroagdhe My g ansitge rfutimeufalctThe. of the

I nk Cartrlgge'When not suitable, that is, in the case of a negative

answer at step S34, on the contrary, the printing
operation is not allowed, and information representing the
prohibition of printing is displayed on either the panel
switch 92 or the display MT at step $36.

The ink jet printer 1 carries out a predetermined
printing process in the case where the printing operation
is allowed. The contreller 46 calculates the remaining
quantities of the respective black and color inks in the
course of the predetermined printing process. The current
remaining 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
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6. An ink cartridge in accordance with claim5, wherein the sec st or age
area has a validity termmenory division, which has & QW&?%%&%& ty of 6
bits and stores a piece of information regarding a termof validity of ink
kept in the ink cartridge, and an after-unsealed validity term nmenory

di vi sion, which has a storage capacity 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. 7. An ink cartridge in accordance with
claim6, 4Qe dquadasnts 2003usdtere disameah fyadthe esweEamgrerorion

di vision, the manufacture nonth nenory division, ;g.he. qganuf.ac ure date
menory di BeSEHPachePRBRLPARLYIre NEBR MIRSY Wi vPEi 0l t RéSHanBRacture

m nut e ”EQ%ﬁ%(yé@éﬁfnﬁofh§x¥ﬁblglt% t eUEBI i MieST 981 gRBd ofthean
after-unsea eél validity term nenory gl vision arearranged in this sequence
in the sedorld siropdge abga.tBe Afréquensey tdfdgeieataesordlncehan titkany one

of clains t hrqugh 7., wherein e_storage i t_,.conpr : S
count er oﬁrﬁﬁr}ﬁ‘ﬁg a %kb%n?opjﬁr?%g 5né§ 'E’J%lggcgzl 5:(?1% rsgl%glnaelsdg‘l?ﬁ;u rsgtrsn t he
printer; angfrSirey agard ey Jawig ddpaidragd mieasanthd daequant i al |y
accessed based on the count output fromthe address_counter, 9. An ink
cartri dge tihe acswriddmce amant idigsmod, 1ker énkot kBef FEBROYt dPage area has an

ink quantity infQr ' djvj.si i WA i Of 4+ nfQdmat i on
relating to a ql}g‘ﬁmﬁyﬂ&éﬁe%@%@%@;@%ﬁﬁ%&%ﬁ%&%ﬁe ge i‘g J’stor ed, the
i nk quant iintd nthe mateispecrrdver ysthnagd oaldeemygs | 608t exhdat 8@F spdcifhie
address. 10. A nethod of wrjiti ng ﬁl ural_ pieces Oga specific inf oglmali on into
a storage WM t CEREELPEeFnIAidedPA df EnkaE5F T r T8§e PW A cSMd4fce Wit h

claiml1, theddik &aFtHhdgeebiai@ 1CanfiQ esh t on bendetiaghajdy @bl e on a
printer, the method conprising the steps of: generating the plural pieces
of specifik. information, which include a piece of information relating to

the ink CartrICKggfé¥¥£ﬁg.to the flowchart of Fig. 9, in response to

an off-operation of the power switch on the panel switch
92 in the ink jet printer 1, the program first determines
whether or not the ink Jjet printer 1 is in a stand-by
state at step ST1ll. In the case where the ink jet printer
1 is not in the stand-by state at step ST1l, the program
stops the sequence in progress at step ST1iZ and returns to
step ST1l. In the case where the ink jet printer 1 is in
the stand-by state at step STll, on the other hand, the
program drives the capping unit 108 to cap the print head
10 at step ST13, and stores the driving conditions of the
print head 10 into the EEPROM 90 at step ST1l4. The
driving conditions here include a voltage of the driving
signal to compensate 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 85T15, and stores the contents of a

control panel, for example, an adjustment value to correct
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16 Decenber 2003 witing the plural pieces of generated specific
information into a plurality of memory divisions thaté tecemescaA®P in the
storage unit and respectively have the m ni num storage capacities of bits
necessary to store the each specific information. 11. A printer, to which
an ink cartridge in accordance with claim1 is detachably attached. 12. A
storage unit that is included in an ink cartridge, wherein the ink
cartridge is configured to be detachably nmountable on a printer and is read

and writtemdymi Ll PEhmder . ovhaneitAngheostieriage Ut tthe aasanged Bir
sequentially accessed by one bit unit, the storage unit conprising: a
st or age arHgadfdtorednpPrsBEIRTFi rittoar BReafFERYECEAd &y edtePhe® i st area

storing datig, | 886, LRAARA ACEHLA NInLO A 0fi ddCoh e £RILS | dge And having
a plurality of "nmenory divisions respectively ha |n% a storage capacity of
i ntegral tremsecfivei ghtadk t snd andldheiskspneéharkaaseomimigteéat amothe o be
updat ed according to use of the ink cartridge and hai/i n%lla plsﬁkal ity of
menory di EERRSHE PRel dditRy J%\h%tG?éQ@cEéﬁﬁcischPr@fget heLeeR hEimBoft SHecessary

to store tdi edehylatsy ot 4y hsoupdat . o dide r AL B WHd 1y @Rcgor dance

with claim12, wherein the plurality of nenory divisions of the second area
i ncl ude a giegeeSDI7 i nf BEtari ohatel dhiengprogramngiast thhe gfowdie $wRply
cartridge. 14. A stor nit in accordance with claim 13, 42 16 Decenber
2003 wher 1t tHe ssteeé’o%’gﬁs#or age area conprises a nanufacture year menory

di vi si on, Withidasa ¢t g eApaenantef gikbiahg gog)stores a piece of
information regarding a year of manufacture of the ink cartridge, a
manuf act ure monteehBE§TeRYi SEEHCtRAPCIPthathe Sterage SAFAEnty oi0¥ bits

and st ores,fq Ph@Fe; Of abBboigBhl 9n 8eand! 09 A MR ImGdIr e of the
ink cartridge, and a manufacture date nenory division, which has a storage
capacity ofhdought sland stigr.esl@a ¢ esebdbcknfdoragatamon Flegermdhitnigica dat e of
nanufacturf%égrgafa g@?ug a&giqgg'the storage elements 80K and 80F
shown in Fig. 3. Fig. 11 shows addresses of the control
IC 200 seen from the printer main body 100 and the
internal data structure (memory map) of the storage
element 80K with regard to items of information on the
black ink cartridge 107K. Fig. 12 shows addresses of the
control IC 200 seen from the printer main body 100 and the
internal data structure (memory map) of the storage
element B80F with regard to items of information on the
color ink cartridge 107F. Fig. 13 shows the correlation
between the addresses in the storage elements 80K and 80F
and the addresses in the control IC 200 (the print
controller 40).
The black 1ink cartridge 107K and the color 1ink
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
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15. A storage unit in accordance with claim 14, whergein_ the rrang(fucr:iure
year menory division, the manufacture nonth nenory dt%i eSS

manuf acture date nmenory division are arranged in this sequence in the
second storage area. 16. A storage unit in accordance with claim 14,
wherein the second storage area conprises a manufacture hour menory

di vision, which has a storage capacity of 5 bits and stores a piece of

i nformation regardi ng an hour of manufacture of the ink cartridge, and a
manuf act urell emeamitse SEOaYd di OF sTespeathiwhlhasn@l sl rdye e tgebfs 6 bits

and stores a piece of information regarding .a mn of n cture of the
i nk cartritide. Pf ﬁlgt'or]éﬁggmﬁt?n cé?:l?:d(o‘r‘g]:%rf’bres vmté?ﬁ( CPBH% Q%ﬁ vﬂ?ﬁ%i n the
second st I aQe-Ar e@eQéz?n?‘ Vald dirt e 185 "oBBRIBEYofll VicH Oflatihifegbmhasnd
storage capacity of 6 bifs and stores a piece of information regarding a

term of vairtdh t yhef memeoriyeptells t AeKi mdcaf1Fi dgad addiressafe@intgreal ed 43
16 Decenb 003, val i dj termpenory divisio ich S S e
capacity o 3% %Iﬁl sggff:ldjcégsrggugggflgcé’noftﬁen g%r?as}tﬁ\l’t&g% rog%latr i n%eoél &t m of
validity aind nkrkephgi Rgdiatdinthscast r ddge ajderfedinsenéi pginheri nkain
cartridge. 18. A storage unit in accordance with claim 17, wherein the
manuf act urkediearl Hem ditiesi S¥MOrNe REAdFacBikKe ABAt h8 HBmoYA di th%i on,

the manufacily £, date SBMDLyY| M S¢ o0, o h§€ g FRNYHAGULE NIUI JTRITDE Yol Vi Si on,

t he manufacture mnute nmenory division, the validity termnenory division,
and the afdiggrains¥aH echsadhain yin erhre nelmrly diiagsmmfarkiar rdhgediha this

sequence in the second storage area. 19. A storag nit in rdance with
any one ofa‘%:cira'?sf?seﬁZ Jfrhroﬁ{jﬁ 1§?°Fﬁ8est8}§88n§ﬁi t%ggnprainéjes?sco n atdt ess
counter thafe®t il SbR €8Nt WESPONSent and Wi SicalorPUiPtdof f om t he

printer; and a storage elenment that has the storage area and is
sequent i al 1Re aczedsegisdAsedtionthfie c6Q9HEISUt ptEMENSH t BdKaddiebs &dlnt er.

20. A storage Uil | ?h%c%%r$”§§q%é&§' 8EMc 1 ES ebEtLPe.ifnLrﬁﬁiéﬁ orage
area has anink quantity infornmation nendry division, in which a piece of
i nformati othe ed@trtenpdralind|yaidddsy off itnfferimak ikeparientbheei Bkoeadtri dge is
stored, the ink qyantity i nformati on penory division being |ocated at a
specific addr essThgggdata structure of the memory cell 1K of the
storage element 80K included in the black ink cartridge
107K is described in detail with reference to Fig. 11.
The memory cell 81K (storage element 80K) has addresses 00
through 18, which are allocated to a readable and writable
storage area 650, and addresses 28 through 66, which are
allocated to a read only storage area 660. In this
empbodiment, a piece of information on the remaining
gquantity of black ink is registered at the address 00 in
the memory cell 81K 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 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
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109%& ()-")#109%& ()-u
value of 0 (expressed by percentage) and gradually
increases to 100 with a progress of execution of the
printing process. The printer main body 100 has data
regarding the maximum ink capacities in the black and
color ink cartridges 107K and 107F. The calculation of
the percentage is based on the maximum ink capacity data
and actual amounts of ink consumption. Alternatively the
maximum ink capacities may be stored in the storage
elements 80K and 80F of the respective ink cartridges 107K
and 107F.

In the case where the amounts of ink consumption are
used in place of the remaining quantities of inks, data on
the amount of ink consumption may take an initial value in
a range of 0 to 90%. Data with no 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 guantity of ink kept in the ink cartridge is measured

on the assumption that adequate correction is carried out
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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 gquantity 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
the amount of ink consumption, and doubles the decreasing
rate or the increasing rate. The latter technique enables
the remaining quantities of inks to be monitored on the
identical scale when both the standard-sized ink cartridge
and the half-sized ink cartridge are attachable to the
printer.

Pieces of information relating to the manufacture of
the black ink cartridge 107K 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 1is
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 pilece 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

28



| P60! 109 ()- 110% ()- 10 10 10:s10% ()-!16 100/&'( 0' | 6 10%&' (80

l'zodY:) 109&' () -

1! gHP60! 109& () -

10 10 10: s109%& ()-!JP60! 109%3G& () -
1191 #+9 MN O P z[ PE: 10 10 10:t 10%&' ()-I PS 10%&' ()-0!PS

109& () - 0! gPS 109 ()-OPS 109%0& ()-OP a''' @F+, b@E:

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 1is 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 wvalidity 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 66 having a data length of 5
bits.

The data structure of the memory cell B8lF of the
storage element 80F included in the color ink cartridge
107F is described in detail with reference to Fig. 12.
The memory cell 81F (storage element 80F) has addresses 00
through 38, which are allocated to a readable and writable
storage area 750, and addresses 48 through 86, which are
allocated to a read only storage area 760. Pieces of
information on the remaining quantities of c¢yan ink,
magenta ink, yellow ink, light c¢yan ink, and light magenta
ink are registered at the addresses 00, 08, 10, 18, and 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
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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
gquantities of the respective celor 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 light
cyan and light magenta inks are allocated to the following
2 bytes (16 bits). This data structure is thus applicable
to a color ink cartridge having only three colors, cyan,
magenta, and yellow.

The data on the remaining quantity of each color 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 each
color ink may be replaced by the amount of ink
consumption. In the latter case, the amount of ink
consumption has an initial wvalue of (0 (expressed by
percentage) and gradually increases to 100 with a progress
of execution of the printing 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
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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 piece 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 5 bits, a piece of information on
the time (minute) of manufacture is registered at the
address 5D having a data length of 6 bits, and a piece of
information on the production serial number is registered
at the address 63 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 inks, and a piece of
information on the after-unsealed wvalidity term are
respectively registered at the address 6B having a data
length of 3 bits, at the address 80 having a data length
of 6 bits, and at the address 86 having a data length of 5
bits.

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 B80F of the c¢olor ink cartridge 107F. The data
length of 1 or 2 bytes is allocated to each address.

The correlation between the addresses in the storage
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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. In the
control IC 200, the area of 1 byte 1is accordingly
allocated to even the data having the length of less than
1 byte. 1In 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
area.
{Reading Operation from Storage Elements 80K and 80F)

The following describes a decoding process carried
out 1in the course of the reading operation from the
storage elements 80K and 80F, which is performed by the
control IC 200 in response to an instruction from the
printer main body 100 (the print controller 40), with
reference to Figs. 14 and 15. Fig. 14 is a flowchart
showing a processing routine executed by the control IC
200 in the course of the reading process from the storage
elements 80K and 80F, and Fig. 15 is a timing chart on the
occasion of the reading process shown in the flowchart 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 $200. 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
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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 $£230. 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 contrel 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, at which the controller 46 requires to gain an access
for the reading operation, into the corresponding numbers
of clock pulses. The control IC 200 successively outputs
(*Adf-1) clock pulses and (*Ade-*Adf) clock pulses to the
storage elements 80K and 80F.

The address counters 83K and B83F in the storage
elements 80K and 80F increment the address by the bit unit
at a timing of a fall of the clock signal CLK. The
control IC 200 thereby specifies a desired address at step
$240. The data stored in the storage elements 80K and 80F
are output to a data bus at the timings of the fall of the
clock 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
5250.

The read-out data are serial data expressed by the

bit unit, so that the control IC 200 converts the bit data
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to the byte data, as well as the serial data to the
parallel data at step S5260. 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 wunit in this
embodiment.
(Effects of First Embodiment)

In the embodiment discussed above, ©pieces of
information relating to the manufacture of the ink
cartridge are stored in succession at specific addresses
that respectively occupy minimum bits required for
storage. This arrangement enables the limited storage
capacities of the storage elements 80K and 80F to be
utilized effectively. The arrangement of the embodiment
enables a vacant memory division, which is allocated to
data in the case of a fixed data length but is kept
unused, to be allocated to another storage area and
effectively used for the storage of another piece of
information. This arrangement ensures the efficient
storage of more pileces of information in a fixed storage
capacity.

In 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 1inks are stored. Such
application desirably reduces the cost of the expendable
ink cartridges 107K and 107F.

In the arrangement of the embodiment discussed
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above, the readable and writabie 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 B80F. Even in the
structure that carries out the writing 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 sequential access to decrease the cost
of the ink cartridges 107K and 107F, thus advantageously
reduces the possible failure in the process of rewriting
the data.
[Modifications of First Embodiment]

In the embodiment discussed above, the address
counters 83K and 83F used are the count-up type. The
count-down type may alternatively be used for the address
counters 83K and 83F. In this case, the data array should
be changed in such a manner that the feadable and writable
storage areas 650 and 750 are accessed prior to the read
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 1ink
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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 quantities of
inks are wused as the information relating to the
quantities of inks. The cumulative amounts of ink
consumption may, however, be used instead of the remaining
gquantities of inks.

The ink cartridges 107K and 107F used in the above
embodiment may be replaced with another ink cartridge 500
shown in Fig. 16. Fig. 16 1s a perspective view
illustrating the appearance of the ink cartridge 500 as
one modification of the present invention.

The ink cartridge 500 includes a vessel 51
substantially formed 1in the shape of a rectangular
parallelepiped, a porous body (not shown) that is
impregnated with ink and accommodated in the vessel 51,
and a cover member 53 that covers the top opening of the
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
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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 alsoc has a check recess 59, which prevents
the ink cartridge 500 from being attached to the
unsuitable cartridge attachment unit mistakenly.

The upright wall 55 also has a recess 58 that 1is
located on the substantial center of the width of the ink
cartridge 500. A circuit board 31 is mounted on the
recess 58, The circuit board 31 has a plurality of
contacts, which are located to face contacts on the
printer main body, and a storage element (not shown)
mounted on the rear face thereof. The upright wall 55 is
further provided with projections 55a and 55b and
extensions 55c and 55d for 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
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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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WHAT IS CLAIMED IS:

1. An ink cartridge detachably mountable on a
printer, the ink cartridge comprising:

a storage unit storing plural pieces of specific
information relating to the ink cartridge, the storage
unit being arranged for sequentially accessed by one bit
unit;

wherein the storage unit has a storage area that
comprises a first storage area for storing data to be
updated according to use of the ink cartridge and a second
storage area for storing data not to be updated according
to use of the ink cartridge, the first area has a
plurality of memory divisions respectively having a
storage capacity of integral multiple of eight bits, and
the second storage area has a plurality of memory
divisions including a storage capacity of the minimum bits

necessary to store the each data not to be updated.

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

cartridge.

3. An ink cartridge in accordance with claim 2,
wherein the second storage area comprises 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
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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.

4. An ink cartridge in accordance with claim 3,
wherein the manufacture year memory division, the
manufacture month memory division, and the manufacture
date memory division are arranged in this sequence in the

second storage area.

5. An ink cartridge in accordance with claim 3,
wherein the second storage area comprises 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.

6. An ink cartridge in accordance with c¢laim 35,
wherein the second storage area has a validity term memory
division, which has a storage capacity of 6 bits and
stores a piece of information regarding a term of validity
of ink kept in the ink cartridge, and an after-unsealed
validity term memory division, which has a storage
capacity of 5 bits and stores a piece of information
regarding a term of validity of ink kept in the ink

cartridge after unsealing the ink cartridge.

7. An 1ink cartridge 1in accordance with claim 6,
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wherein 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 wvalidity term
memory division, and the after-unsealed validity term
memory division are arranged in this sequence in the

second storage area.

8. An ink cartridge in accordance with any one of
claims 2 through 7, wherein the storage unit comprises:

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

a storage element having the storage area and is
sequentially accessed based on the count output from the

address counter.

9. An ink cartridge in accordance with claim 8§,
wherein the first storage area has an ink gquantity
information memory division, in which a ©piece of
information relating to a gquantity of the ink kept in the
ink cartridge 1is stored, the ink quantity information

memory division being located at a specific address.

10. A method of writing plural pieces of specific
information into a storage unit that is included in an ink
cartridge in accordance with claim 1, the ink cartridge
being configured to be detachably mountable on a printer,
the method comprising the steps of:

generating the plural pieces of specific
information, which include a piece of information relating

to the ink cartridge; and
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writing the plural pieces of generated specific
information into a plurality of memory divisions that are
allocated in the storage unit and respectively have the
minimum storage capacities of bits necessary to store the

each specific information.

11. A printer, to which an ink cartridge in

accordance with claim 1 is detachably attached.

12. A storage unit that is included in an ink
cartridge, wherein the ink cartridge is configured to be
detachably mountable on a printer and is read and written
by the printer, wherein the storage unit is arranged for
sequentially accessed by one bit unit, the storage unit
comprising:

a storage area that comprises a first area and a
second area, the first area storing data to be updated
according to use of the ink cartridge and having a
plurality of memory divisions respectively having a
storage capacity of integral times of eight bits, and the
second area storing data not to be updated according to
use of the ink cartridge and having a plurality of memory
divisions including a storage capacity of the minimum bits

necessary to store the each data not to be updated.

13. A storage unit in accordance with claim 12,
wherein the plurality of memory divisions of the second
area include a piece of information relating to

manufacture of the ink cartridge.

1l4. A storage unit in accordance with claim 13,
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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 pilece 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.

15. A storage unit in accordance with claim 14,
wherein the manufacture year memory division, the
manufacture month memory division, and the manufacture
date memory division are arranged in this sequence in the

second storage area.

16. A storage unit in accordance with claim 14,
wherein the second storage area comprises 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.

17. A storage unit in accordance with c¢laim 16,
wherein the second storage area has a validity term memory
division, which has a storage capacity of 6 bits and
stores a piece of information regarding a term of validity

of ink kept in the ink cartridge, and an after-unsealed
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validity term memory division, which has a storage
capacity of 5 bits and stores a piece of information
regarding a term of wvalidity of ink kept in the 1ink

cartridge after unsealing the ink cartridge.

18. A storage unit in accordance with claim 17,
wherein the manufacture vyear memory division, the
manufacture month memory division, the manufacture date
memory division, the manufacture hour memory division, the
manufacture minute memory division, the wvalidity term
memory division, and the after-unsealed wvalidity term
memory division are arranged in this sequence in the

second storage area.

19. A storage unit in accordance with any one of
claims 12 through 18, the storage unit comprises:

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.

20. A storage unit in accordance with claim 19,
wherein the first storage area has an ink quantity
information memory division, in which a pilece 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.
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