TITLE OF THE I NVENTI ON | NK CARTRI DGE " BACKGROUND OF THE | NVENTI ON Fi el d of
the I nvention 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 rel aflfgE @F HEHE nKNYENIIANe. Descri ption of the
Rel ated Art The ink jet-type printing apparatus is arranged to cause the

printer main body to calculate t emal ni quantity of each ink in the
i nk cartridge based on the annuﬁskgﬁgg%ﬁkgﬁggted fromthe print head and
to inform the user of a state of running out of the ink, in order to

prevent the printing progxtkeERITOD bel AgiE NEeFENBEOf by the out-of-ink.
One proposed ink cartridge has a storage elenment, in which various pieces

of i nfornefiehdrelfatihey Invenkikept in the ink cartridge, for exanple, the
type of ink and the uantity of ink, are stored. The ink cartridge has
these pieces of ¢ BFREERI KRR AR retatesd theapr inkecantrid@iech the

ink cartri ' {, ds the_stored _information regarding jnk and
carries odﬂgf%%ﬁ8ﬁ4ﬁ§%§¥%%§§§egﬁrg %ﬁﬁ%ﬁﬁgfﬁﬁp?ﬁggﬁﬁcl- _?%kgﬁgrtridge
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possible. A storage wunit having a large storage capacity can thus not be 1

appl i ed foinvéetioor gygeredenentooh tdexshmkqgear bfi ggocedbeng i s, however, a

contradictory requirenent of.storin%
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 out-of-ink.

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

The ink cartridge is expendable and thereby required
to”have as‘low;nanufacturing cost as possible. A storage

unit having a large storage capacity can thus not be



greater pieces of information relating to the ink cartridge into the
storage elenent, in order to enable the wuser 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 pLecess g gl AAB! LADLASN O LAL! B 1o CRiLT ESIT {@geexarl e

i nf or mat i orPdN" 8 r émai ni ng quant each ink, to be stored efficiently

in a storagge£bef@Nthowbirke, ra%l@nﬂgaduhﬁdmnufeapunremgnmoef oforheag nk
cartridge including the storage elenment. The object of the invention is

al so to praweatea poraaeer ofisiimf ekt heni AR ledrkng dge, taenetod of writing
information relating to the ink cartrlg%e 66%9 .a st %r%gg unlg ghgded in
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obj ects i 5 @&%Ugh' 584 4 a@nén{ﬁ £afhd 96, €6t A5 0aBhY rald @LhgdLbo the
printer. The T nk cartri ge i nc es a storage unit that stores plural

pi eces of speckhirgridd®rmation relating to the ink cartridge. The storage

unit has a storage area that includes a plurality of nenory divisions
respectively having m nimum storage capacities of bits required for

the present |nvent 8Lecfﬁe% o O E Pk JBPEONGE area ol uding &
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capacities of bi req ired for stofing the plural pieces of specific
infornatiQQroJﬂh% &1 angrneair tahedbdesthAe enables pieces of
information relating to the ink cartridge, for example,
information on a remaining quantity of each ink, to be
stored efficiently in a storage element, while reducing
the manufacturing cost of the ink cartridge including the
storage element.

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

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

In the ink cartridge of the present invention, the

storage unit has a storage area including a plurality of



specific information relating to the ink cartridge, for exanple, pieces of
information on remai ning quantities of inks and pieces of information on
the year, nonth, and date of nanufacture of the ink cartridge, to be
stored efficiently into the storage unit, while reducing the nmanufacturing

cost of the_ ink cgirlglriisqq)qhsell AR¥=Tolofol4 asggygcﬂ#,géggg??iggﬁf?%phﬁ 8pBlisGd i on of
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one preferable enbodinent, the storage area includes a nmanufacture year
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manuf acture of the ink cartridge. In this configuration, the manufacture
year nmenoryfdmansifagtuhe wdnufteet ink casiidideeror fodbe stoprednd the

manuf acture date menory .  division ray be arranged ig this seguen in the
storage af8&ichentlpr Lpiradine (HEPTEAE MihrhageWiriés ﬁesdou?ﬁﬁguggse a
manuf act ur e r _nEqE? divi.si o LC e capacity of 5 bits
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storage capacity of 6 bits and stores a piece of information

present invention, the plural pieces of specific
information include a piece of information relating to
manufacture of the ink cartridge. In one preferable
embodiment, the storage area includes a manufacture year
memory division, which has a storage capacity of 7 bits
and stores a piece of information regarding a year of
manufacture of the ink cartridge, a manufacture month
memory division, which has a storage capacity of 4 bits
and stores a piece of information regarding a month of
manufacture of the ink cartridge, and a manufacture date
memory division, which has a storage capacity of 5 bits
and stores a piece of information regarding a date of
manufacture of the ink cartridge. 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

capacity of 5 bits and stores a piece 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 piece of information
regarding a termof validity of ink kept in the ink cartridge, and an
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accordance with gﬁojf%e?égﬁf%?%?gb% 2: application ?;f the present invention,
the storage @neadhas;y afetnkmeaioant idivisionnawimichehasy aiststage in which
a piece of information relating to a quantity of the ink kept in the ink
cartridge ¢spatdrtad,of he bhaksq@art isforasopnptiete AENGNEWNRELBA bei ng
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application o present invention, the storage unit 4 includes: an
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fromthe printer; and a storage elenment that has the storage area and is
a piece of information regarding a term of validity of ink
keptintheinkcartridgeafterunsealingtheinkcartridge.
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 quantity of the ink kept in the
ink cartridge is stored, the ink quantity information
memory division being located at a specific address that
is accessed prior to the memory division in which the piece
of information relating to the manufacture of the ink
cartridge is stored.

In accordance with still another preferable

application of the present invention, the storage unit



sequentially accessed based on the count output fromthe address counter.
The present invention is also directed to a nethod of witing plural

pi eces of specific information into a storage unit that is included in the
ink cartridge having any one of the above configurations and being
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generati ng ep pi eces of specific information, which include a
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pi eces of generated specific information into a plurality of nenory
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pl ur al pi&ﬁ&fegg sReqifde. information into a plurality of nmenory

divisions that are allocated in the storage unit to respectively have

m ni mum st or age TaPast &sen tofi nvierst 1 seqls retisbodisteartied tbheapheatilodi eces
of specific information. This arrangenment enables the specific
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printer, totvhcbbd he anfréater.dg@hkamethahyionkudést hbe ategsgefent s
di scussed above is detachably attached. The printer of the present
i nventi on gaseeragfdngmkthe plural pieces of specific information,
which include a piece of information relating to the ink
cartridge; and writing the plural pieces of generated
specific information into a plurality of memory divisions
that are allocated in the storage unit and respectively
have minimum storage capacities of bits required for
storing the plural pieces of specific information.

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

cost of the ink cartridge.

The present invention is further directed to a



cartridge with the storage unit, which has a storage area including a
plurality of nmenory divisions, which respectively have m ni num storage
capacities of bits required for storing the plural pieces of specific
information. This arrangenent enables the specific information relating to

the ink cartridge, for exa . pLec f. 4 ' i pi
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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 is included in an ink cartridge. The ink
cartridge is detachably attached to a printer and is read
and written by the printer. The storage unit has a storage
area that includes a plurality of memory divisions
respectively having minimum storage capacities of bits
required for storing a plural pieces of specific
information.

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

the ink cartridge, for example, pieces of information on

remaining quantities of inks and pieces of information on



cartridge. In accordance with one preferable application of the present
invention, the plural pieces of specific information include a piece of
information relating to manufacture of the ink cartridge. In one
preferable enbodinent, the storage area includes a manufacture year

menory division, which a_storage capacit |t nd sfores a piece
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i nk cartriwigeleanddudsmngf abeumardet &ctoetngy abisi sobnthehiiotk has a st orage

capacity of 5 bits and stores a piece of information regarding a date of
manuf act ureastrildga nk cartridge. In this configuration, the manufacture
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nanufacture dat e PVt arrange I'S sequence in the

storage ﬁsehtt ﬁnpé@{%ﬁbl ecﬁéﬁ\f;% ﬁPglsbqre%% aseaspkea el udes a
manuf act ure hour nenory divi sion has a storage capacity of 5 bits
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termof validity of ink kept in the ink

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 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 storade
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



cartridge, and an after-unsealed validity termnenory division, 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. In this configuration, the manufacture year nmenory division,
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validity termnmenory division nmay be arranged in this sequence in the

st orage amesgatrdingcer danue of t iadadtiter of etvkalle®apbhi &L dmk of the

present invention, the storage_area has an ink antity information nmenory
di vi si on, 9a¥iiédea ﬁi”é’cearbfafFﬁFGPﬁift‘?%ﬂe‘beVéll%%% geaf]‘aﬁﬁnﬁf%f t he
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to the menppy «He/ioH @R Fickmt Lon thegateeag aftéhmos frata dndhielyabiEngnko the
manuf acture of the ink <cartridge is stored. In accordance with still
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t
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address cSUnter: 8’'These and ot jects, features, aspects, an
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follow ng detail ed description of the
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 quantity of the ink kept in the
ink cartridge is stored, the ink quantity information
memory division being located at a specific address that
is accessed prior to the memory division in which the piece
of information relating to the manufacture of the ink
cartridge is stored.

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

address counter.



preferred enbodi nent with the acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 is a perspective viewillustrating the structure of a
main part of an ink jet printer in one enbodinent according to the present
invention; Fig. 2 is a functional block diagramof the ink jet printer

shown in Fig. Lipmflde 3ndS AHECWPHISEHsPErNOetiyg , Viaahddtyst kald ng the
structure of a carriage used in the ink jet printer of the enbodi nent;
Fig. 4 scheiwminhtaglky idf ushée apessaendonirecénbhonbetiebnbacpmenteoreni n body,
a control I1C, and storage elenents; Fig. 5 shows a |ayout of nozzle

openi ngs fapmedest foea gl pbbavingwdetriFied desprdPtenaff &BCare

ti ' hemat i cal | iLLustrati t h t f i nk
Car t11 dge SR SF LR (71 TR AP PACHHSA N t “BF PR Dr B f =l T 80y,

respectively; Fig. 7 is a sectional viewillustrating an attachnment state
in which the ink cartridge shown in Fig. 6Ais attached to the cartridge
attachnment unit shownBRIEE QESERIFTHONS OB BHE| DRAWANGShow ng a

processing routine executed at a tinme of power supply to the ink jet
printer; Fig. 98kda 1| dficiaReEiRAFREVE pritessthgsitdintihedotéfecuted at a

1 Ut rat i H ARG ernet BEPTPOVS OFF (PR 308 At oY EERCE ShovalEn Fi .
3; Fig. Lhsbetmeaddr£ssssadhqt e aald rgtekenteem$&Ron;

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

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

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

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

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

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

Fig. 8 is a flowchart showing a processing routine
executed at a time of power supply to the ink jet printer;

Fig. 9 is a flowchart showing a processing routine



the printer main body and the internal data structure (nenory map) of the
storage elenent with regard to itens of information on the black ink
cartridge; Fig. 12 shows addresses of the control I1C seen from the printer
mai n body and the internal data structure (nenory nap) of the storage

el ement Widh, 8930 410 4t §8Rerabdmformat bentar tivek cober prikn€artri dge;
Fig. 13 shows the correl ati on between the addresses i1n nenory cells of the
storage el ement sfagnd 1hd saddbéss&sdiagrameiddmstatatigprhatiecbarnel er) ;

Fig. 14 is a flowhart show ng a processi ng routi ne executed by the
control | GiRuUEKETEOAEetBE EROLAZRI $HCMHRESeSNIRNMEhE Hordge el enents;
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the flowchart of n I s a perspective view I[lustrating
the appear@gpse ef yanot hesihnl tdidlgenas iane i f dadkbi trwétulhe present
i nvention. DES%RI PTI ON OF THE PREFERRED EMBODI MENTS [ First Enbodi nent]
(General Stmembmyemap )l Ik Jdte ty/perdge ne Lagepfparidtiugegsdrd. te isems
perspective view illustrating the structure of a in part of an ink jet

printer 1 9% &RECIBAIoPREAR ddCorRE#HEKt P EhEFTESEAE i nvention. The ink
jet printer 1 ofpihe eybofhienhasdiaad idk GHIGLCPo M 1B 1deh eampyt er

PC, to which a s I'S "al'so connect ed. he conput er reads and
execut es %@P?%a}dtr& SHELEMbRE, dHEdeher AnRed-iiDgaare tex fwathiren, in

combi nation w the ink jet printer 1, as an ink jet-type printing
appar at us. (Méeocynpuapey T Execitesaga apphesdt wirth regard to items
of information on the color ink cartridge;

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

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

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

Fig. 16 is a perspective view illustrating the

appearance of another ink cartridge as one modification

of the present invention.

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

jet printer 1 of the embodiment is used in connection with
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programon a specific operating system carries out processing of an input
i mge, for exanple, read fromthe scanner SC, and displays a processed
i mge on a CRT display MI. When the user gives a printing instruction
after the required i mage processing, for exanple, retouching the inmage on

the CRT displa | $ L0 edcn@aPicilifledrévels hNeQr RYi&drea .t he
operating asycs?%%yggﬂa?tcic'vg?%ﬁgcm ?a%sfer eprocesssed i mge data to the ink

jet printemd.codupeirnterr&iidyeind @resisesragicprabioyg syagen dada,
which are input fromthe scanner SC and subjected to the required imge
processi nqrede t elrorinamhger dgramsption£asl &t PN ¢ hdnj ARMPAM G AleW1Eh n
response to the _printing, instryction, and ogut,p t_stthg g%rl\ﬁetrji_ﬁg col or

i mage dat £8%® tRE IR RYIPFPAt r £S THR oPFgilTal” oof or Prinage dat a

consi sts of ol or oReatsr HaleiSeutbed atRapgleeati@n and bl ue
(B). The caopn‘\g/%rl}?g CS(:'ol grhcé)ir@rragg da{ra prient a%tlle by aand %lﬂt put to the ink jet

printer hLeopshat 9mofa ségecalfac apmoaenhy, styiwten s, chicadle KQut cyan (O
, light cyan (LC) , magenta (M , light magenta (LA) , and éellow (YY) .
The print aiteceskdmd wey@anP e elnagehef OTs GERERRY to°BEnEFYht&&essi ng,

data comAsan BRI B0 CRRdLaRI RRB h BNP GHES S e SPL A RBE ggppied o1
speci fically depcrhbeehgber £7688 Ar 9EE29H BN Nrubl bhed Fedr ithd he ink
jet printer 1, 1n place of the printer 11 driver included in the conputer
PC. In theddgkijed pmager ptocaseaind ageotOkxsnmbanectédudvingcdhe age
notor 103 in a carriage nechanism 12 via a tim.ng belt 102, and . is gui ded
by a gui delmegbeon 10 CRT fdv@ Yy Wr-digraopaeR gIRRYRE K BEAVET a
sheet of incorporated in the operating system is activated to
transfer processed image data to the ink jet printer 1.
The printer driver converts original color image
data, which are input from the scanner SC and subjected
to the required image processing, to color image data
printable by the ink jet printer 1 in response to the
printing instruction, and outputs the converted color
image data to the ink jet printer 1. The original color
image data consists of three color components, that is,
red (R), green (G), and blue (B). The converted color
image data printable by and output to the ink jet printer
1 consists of six color components, that is, black (K),
cyan(C),lightcyan(LC),magenta(M),lightmagenta(LA),
and yellow (Y). The printable color image data are further
subjected to binary processing, which specifies the on-off
state of ink dots. These image processing and data
conversion processes are known in the art and are thus not

specifically described here. These processes may be

carried out in the ink jet printer 1, in place of the printer
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printing paper (printing nediun) 105. The ink jet printer 1 also has a
sheet feed nechanism 1l with a sheet feed roller 1.06. An ink jet-type
print head 10 is attached to a specific face of the carriage 101 that
faces the printing paper 105, that is, a lower face in this enbodi nent.
The printgheadr1Q naapiy@sisuppld esomfutskspiced fromink cartridges 107K
and 107F nounted on the carriage 101, and ejects ink droplets onto the
printing paper 105 thig Kok jesvereatest luhe caFriage 101 iscearnestedeat e
dots and print an image or_letters on the printing papet _ 105, The ink
cartri dge 497K FAET A E‘Octr%b]qu 1% 1é ??rgfkﬁigéan "g?éa}égnilﬁf? ?ﬁ) Yi§ Rept .
The ink carfridge lwealdhtigd boKa Chankey seifdé&r 194Leo 107M
107LM angtlr%g%, b%%ﬁghlr@?'e ?%?n%% |bn ependel?lt?yaof one another. Cyan ink
(O, lightysyantiotwdddd)angupakvdk 4 Mngl iaghtidthgetit @ istke¢tMpf, and
yellow ink (Y) are respectively kept in the ink chanbers 107C, 107LC,
107M 107t imhdnpoF¥perTherphitincheaeditvmy d0& vesThhd edBécPTH8t&Ippl i es
of color 1inks fed fromthese ink chanmbhers.107C ., 107LC, .1Q7M and
107Y. The bAlwo Rase féleefi‘é&e?fﬂsg gy Y 1ijln‘r£%t?‘na SHfS % %rer'ﬁ%%gﬁh%lr

droplets he jes ive c S hgpliemen pEd nging. A
cappi ng uﬂ'?g108};‘?593?5pjoegted%géapr%g{tg?ilﬁégb:lgp lar eab(:ﬁg?-%g orage area) of
the ink jedpeiftiey fhcd 0fChbeecanaziz e dpenittyst cfathe phinprheddnkd whil e
the printing 12 operation is not carried out. The capping unit 108

ef fecti velyapeevéfbs &haitndseagelpied Saes thypn é’ﬁ“i%l@“&?@gll“é%ti dief an
ink filmdue_ to vaporization qof a sol

k fi ) vent  _conponent fr he ink,while the
printing opE+ati §73% %%treﬁgﬁvmpﬁﬂ%e(‘?aﬁ mo URi ffe%g]Bé%(ﬁnslo col |l ects
I nk cartridges 107K and 107F mounted on the carriage 101, and
ejects ink droplets onto the printing paper 105 with a
movement of the carriage 101, so as to create dots and print
an image or letters on the printing paper 105.
The ink cartridge 107K has an ink chamber 117K, in
which black ink (K) is kept. The ink cartridge 107F has
a plurality of ink chambers 107C, 107LC, 107M, 107LM, and
107Y, which are formed independently of one another. Cyan
ink (C), light 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 color printing.
A capping unit 108 is disposed in a non-printable
area (non-storage area) of the ink jet printer 1 to close

nozzle openings of the print head 10 while the printing

12



droplets fromthe print head 10 occurring by a flushing process during the
execution of the printing operation. A wiping unit 109 is disposed near
the capping unit 108 to wi pe the surf ace of the print head 10, f or
exanple, with a blade, so as to wi pe out the ink residue or paper dust

adhering tg,d Persuhf age Wit tBarphiied dicad IfheFegppdrg wniunatoignal bl ock
diagram of ‘the ink jet printer 1 of the embodinment. The ink jet printer 1
i ncl udes afféaterety prrohn 9] neraroode on VisqRshtyngt appapadus)

including a print controller 40 and_a print engine 5. Th ri ni controller
40 has an foERRfaes 23 Fﬁaf-nkrEE%F‘V@EepFPnYaBSFgﬁ"?%Jr%Hi?lg %Lﬁ? YEBive
information transm tt %44' i : iety
of data, fco?m%gréﬁf)llte%rg ﬁ‘e“ﬁrgrln?kﬁg{%f%ﬁ%}%%rn%n the ?’r%%??\-e{lo@n&gl%n%‘gﬁtnati on,

are stored,e APGracBOM 4nd capbchg wautd ness f el svardollse daka ipiocessi ng are
stored. The print controller 40 tfurther has a controller 46 including a

CPU, an ostréphets Emomuithet7prantr headg 19 gre¢ugshadatdr a cfreshings t hat

generates a driving signal COMgiven to the print. head 10, and,a parall el
i nput - out RECFREEr g&&é“%@@%a‘?’%?‘éﬁ%ﬁﬂ? ﬁekp?)r?’ﬁ%ngéﬂg d’é@/%?%ﬁé&gt'o dot

s of & PCHEPRGIRAY P S B0GhoF el et "oy e, ParPIuREEIOY 00 e

print conty®hdiffe 40 e/sRrifece RF ahkeprinpuheadt pot, forestanp149. wilten a
power OFF is 13 input fromthe panel switch 92, the print controller 40
out puts a pdvierddowaoi ast tecwiigre @OW )the ink pewdduspreeraper @miséh t hen
falls into a stand-by state. The power . source 91 .in &h stand- by state
suppl i es £RSRIPHY T%IEREr FETHGRS Yo TRE Britmt dung oﬁloér 40 via a power

line Fig. 2 is a functional block diagram of the ink jet
printer 1 of the embodiment. The ink jet printer 1
includes a printer main body 100 (main body of the printing
apparatus) including a print controller 40 and a print
engine 5. The print controller 40 has an interface 43 that
receives print data including multi-tone information
transmitted from a computer PC, a RAM 44 in which a variety
of data, for example, the print data including the
multi-tone information, are stored, and a ROM 45 in which
routines for various data processing are stored. The
print controller 40 further has a controller 46 including
a CPU, anoscillator circuit 47, a driving signal generator
circuit 48 that generates a driving signal COM given to
the print head 10, and a parallel input-output interface
49 that transmits the print data developed to dot pattern
data and the driving signal COM to the print engine 5.
Control lines of a panel switch 92 and a power source
91 are also connected to the print controller 40 via the

parallel input-output interface 49. When a power OFF is
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(not shown). Nanely the standard power OFF process carried out via the
panel switch 92 does not conpletely cut off the supply of electric power
to the print controller 40. The print controller 40 nonitors whether a
preset electric power is supplied fromthe power source 91. The print
control | eri ffu &l $@oautthid pdinel powert ctiow? ,i rdte ymtioh CAMbrahkara4power
plug is pulled out of a socket. The power source 91 has an auxiliary power
unit (forowikewpbea powepattpinstpugEden (WMEASHP LR ARPEY SORTEFectri C
power for a predetermnined ti period (fo X I 3s f t he
pover pludts ‘fﬂBFPg‘d R o%aﬁﬁe lgldst:cke‘ft(.s{'I‘ﬂré8|5r%grgts'ec'(':aot('rz?foI‘IFfei%3 %@R‘%ﬂ her

i ncl udes t jf i a4l Agskhedl ek 1 nk
cartri dgeagll%gﬁggggllt %L(eh col or é%%%%igrﬁrﬁggélgggiﬁ%unt ed on the@%ar ri age
101 (see RimDectYyicSpewkfd ¢optreesrohit ¢cohdroaflieandionvliadangowke pieees of

information regarding quantities of inks in_the black ink cartridge 107K
and the cotet shieweart riNee 1p7Fher shaiad gRaner: iBF oPTPRRSSr  anpunt s

of ink consunptiqn) are stored in_the EER . e taj

i nf or mat i &f- FF(&bé’ i S ST BEBP: Sﬂ‘nle)%%rv:% %%érll-?r 8ﬁﬁe?93418pg%§§5 as an
address degoder, -5 (hhat RYehlsS Ak AOH] 8Spole MB®r ¥heelsi i K and 81F
(descri becf’c\gfaégr%) tg{@sst%]?ggg el ements 80K gﬁd 80OF (descr:'plbed later) , 14
to which tdeneebtineld ero 46 requires an access (read/wite) into a nunber
of clocks. (Arrangenent of Control |C 200) The print controller 40 is
connected to a cHmerprintccrontrohier 48nfodit eeadvRRENGT t2 BPEFAt ons

from and

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

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

later) of storage elements 80K and 80F (described later),
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to the respective ink cartridges 107K and 107F (storage elenents 80K and
80F) . The details of the control I1C 200 are described with reference to
Figs. 3 and 4. Fig. 3 is a deconposed perspective view illustrating the
structure of the carriage 101. in the ink jet printer of the enbodi nent.

Fig. 4 schegwidtah lohd Ebustdoatesr a ecpanedidedaheiveesst hee a@y vatiare yai n
body 100, the control IC 200, and the storage elenents 80K and 80F.
Referring intfi g. ndimhdre ebnicleicHsC 200 is provided on and integrated with

the print head 10. The contrqgl IC 200, c into contact with the
respective SAbFaggeditdhents S6RtHM: 8&1 ?rBrTgﬁt ed on the ink cartridges 107K

and 107F vi a Coﬁﬁgtpﬁ%@@éﬁ@réfgegi sRpsed oo hBete@aitd agecdAtrand

controls the witing operations o specific information according to the
requirenentg8.ods, $HOWA EBnkr@sSs Z el ahd tWhe teonipeatat CoRB0 firasn anRAM 210,
in which data are tenporarily kept, and is connected to the print

control | ertdOthiearels@aetbveeinknpartauidaes 1ATEr pace WIBngstoraes to

the storage_el enents 80K and 80F. The control | 00 i s nanely |nterposed
bet ween t helePrris 80K ARG &0 a ‘?Hie %%gﬁc?fvéngt%?ﬁggggl é:rg;e%togi 80K
and 8CF no e . { nk: .car.t (} 0 104F ng cortyrpl 3 tshe data
transm ssi %ﬁéb(g?\%gé#?ﬁ%%ﬁtfé%%%tg?gh grlé ggg'asrid%t ﬁgﬁstqdr ag{é‘% ?né_ﬁs 80K
and 80F. Fgrae€6npoRicaNoRfpaedttustraibonillihe tyd tnin fedde 19t rube ulke

carriage nechanism 12, and the control |1C 200 are shown separately in Fig.
2. The priof Wonresdtiagdd Guiputke dnk dpitpsighar Rk bheaplb, TUReRAd

selection signaj Shl.andscann P 1 3s {80 4 1dd1h 8081 8L B c0le PR ' ©
printer main body 100, the control IC 200, and the storage
elements 80K and 80F.

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

convenience of illustration, the print head 10, the
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| C 200 at preset tine intervals. The specific information are tenporarily
kept in the RAM 210. The preset tinme interval here represents every tine
the printing operation wth regard to one page is conpleted, every tine

the printing operation with regard to several raster lines is conpleted,

or_every Life | e audla £l 89N 99 BRACEIS cunfALLI 8¢ o e SRBRK i C

i nf or mati oY1 exanpl'e, pieces of Information regarding the

remai ni ng S(gl?l@ﬁgitgilqs iof #nks, 2t.he frequency of cleaning, the frequency of
attachment of the ink cartridge, and the total tine of attachment. The
control |1 C 200 rBeeipmbnt heonhpatllegl gifabuom thdt HORBEmahandéd! B&Di on

signal SEL and outputs _a desired piece oi i.nformation_required by. the
it FE Weuth

print comf®@| fefoRgadifbri bPELLO OIS THID ot NQHFRRTASE PreviBEs!y

read fromthe resp i .Ssto ts t bA the
i B T e S R R s
the ink jefcpldherpte sttt hememote feals .t hehequpridifi ofidhkreaedbinon is
calculated by nmultiplying the weight of ink droplets ejected froma
plural ity afenbemperagpehy nep23 iy tie RAMgddcy FhejRELESF Jfifde ink
droplets. The cur-rent remaini nﬁgz%uan it i.s . determ ned onn

t f ink
subt r act i ntP BRTEARGURET B TRk ESRSTDY PS t?‘f‘%:ﬁ%%@rp]rrgﬁ%gsol?%ﬁ%l Ai-ng
quant ity of; 1K RELOIL {8Cons! Flgdlsd NeofiibaRa PrepbLyd Ok athan. The

amount of [ onsunption iS tthe sum of "the cal culated quantity of ink
ej ection aneiAtguanbpey aafidmkvistictiayarJheo isdvesattranties tdmesedsout, f
or exanple, when sone abnormality occurs due to bubbles invading the print
head 10. Themppededdursr cfveérk SuBei dhecaauiatneleapding RAHPECEE8 L

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

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

start of the current printing operation. The amount of
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be pressed against the print head 10 and thereby close the nozzle openings
23, and sucks ink by nmeans of a punp nechanism (not shown) |linked with the
capping unit 108 for the purpose of restoration. The controller 46
perfornms the calculation of the remaining quantity of ink fromthe data

stored in {he %EEM%Q&@G@ diHW diin PO aa staneded Rpedivenes of t he
ROM 45. The i1nk jet printer 1 of the enbodi nent receives the binary data

as descri batk pe geicaisdy . ad@eaaquan tdfty hef bnkamsuaiani s, Thewdvst, not
coincident with the nozzle _array on the print head 10. The control unit 46
accor di ngl Sudt ¥Paeks IR RARA LT ntfP T RESERHIR t (MEHRD Samg abneTma Lty

buffer 44A, an_internedi ate ffer, 44B,. and n i put fs f, €r in
order to T FUBP mAtie _'Oeg??gﬁggﬁen n"%“?ﬁeté‘%_t pgtgtrgya?rgég ]'Icﬁ'e inEej et
printer 1 mey-alueendfd el $88tYofubaldi® 4 eniér8dppaokesaiNg 108 &he

col or conversion and the binarizati-on. In this case, the ink jet printer
1 registernse tgrepsedtadatastwhhehprinktudeadt he anfitfhevabyi aftoseatiben and

are transmtted fromthe conputer. PC, into the input buffer 44A via the
i nterface NABZleheDEMiRIYatd k&PC iSHERE LRFULHIIGRRS48K & LUBBbj ect ed

d | ysi d.th i . ' [ -
The. contr i enalg s, RBg SEBREN TR M ich bHE caBpIERLS 1og k8 00

rts i nput” prin ternmedi at e codes by

suppl yi ng tﬁ@f,?wgbis@ J€a st BPathenhr | At G PRELbiaes: of6 thertofms
respective letters or characters, the type of nodification, the size of

t he | ett ertshercazhandattdros ofndhiehe efnaritn faggraasan t iTyeofni sknEdioat heodes
are kept in the internediate buffer 44B. The controller 46 then anal yzes

the inter AT atstoEsdesnKepe FHPRAE INEGTRELLPE bOfd AT AIB2INTTAEESdes t he

in advance in the ROM 45.

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

information regarding the printing positions of the
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internedi ate codes into binary dot pattern data. The binary dot pattern
data are expanded and stored in the output buffer 44C In any case, when
dot pattern data corresponding to one scan of the print head 10 are
obtained, the dot pattern data are serially transferred fromthe output

buf f er 44%%%8%%Q?Lv%r 1 0t thead,1Quwyi AatherRar ahbalyp SR meutiRutc4 P 8hf ace

49. After t pattern data corresponding to one scan of the print head

10 are outgnd Sfirfurotrheneutgtit er bW eha4dGtdie, protebe foasesd@hessont ent s
of the internediate buffer 44B to wait for conversion of a next set of
print dat &hdhepeimedéngieneodesaareneeptiiit theadntegmagbatfceeffeged
mechani sm 11, and the carriage hani sm 12. . The heet. f hani sm 11
succesg\Mﬁ@Bfeéﬁgetﬁ8ﬁ£QQ£?ﬁﬁn§§eg  %Rﬁ%Yégfpﬁﬁni%%§§38§5%%¥% _

i pl ement i&&ﬁ?ﬁl@pt yhetgas; hhermadil-A%e JTRCHAR! £1B Ikn §aléb88e@UERBRI N
scan of the print head 10. The print head 10 causes the respective nozzle
openi ngs 2&h t erfkeaalatidikcdaepl ant cagai mstyt Aetprpattegn dediaum dthea
predetermned timng, so as to create an inage corresponding to the

gener at ed wibtapat dertn RRtBesn deda ETat eRpapsGidmrdheterad nit stgfal com

generated in the _driving, signal generator circuit 48 is output to an
el enent dIFVPHG E?¥%Rﬁ¥ %gcrn the print head 10 via the parallel 18

i nput -out put i “tﬁ{fzfxﬁ‘? 49: o Then Bhi @b+ Neadt i Ha%aaco&lﬂgs;;bbhbii@fg Rlcessur e
chanbers 32 and a plurality of piezoelectric vibrators 1

(pressure-geaes@ah REE téleeprilins) heesipeotavelgbtainedt i hjewioh paeteonzl e

opent ngs Zgét;hgrgusrjgg&aqliyogﬁalgshgelertg?is%rr%mcQ%%b%rustggt buffer 44C
to the print head 10 via the parallel input-output
interface 49. After the dot pattern data corresponding
to one scan of the print head 10 are output from the output
buffer 44C, the process erases the contents of the
intermediate buffer 44B to wait for conversion of a next
set of print data.

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

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

driving signal generator circuit 48 is output to an element

driving circuit 50 in the print head 10 via the parallel
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and the piezoelectric vibrators 17 is thus coincident wwth the nunber of
the nozzl e openings 23. Wen the driving signal COMis sent fromthe

el enent driving circuit 50 to a certain piezoelectric vibrator 17, the
corresponding pressure chanber 32 is contracted to cause the

corr eSDOHCgi[,%J{_J%%]@I&p%Bgr%écfeo & eCtTI?é‘ %E!ﬁn@r 1Ll - 161 Bas shows a

| ayout of nozz openi ngs 23 forned he print head 10. The nozzle
openi ngs 331 @hatheyprdmtpréeadrk0 cﬂfafmldensded iamd @i mlnoadliearoflys of

bl ack (K) cyan (C) , light cyan (LO magenta (M , light magenta (LM
, and yelpm\z@&’)leC(tSIJrCEcYH\aéaéprl%klta?PF?&@@rPTﬂie%ﬁHaé&ﬂgr| dge
Attachment _Unit 1 ) The ck ink cartridge 107K .an i nk

cartri dge SRS chea?%e‘é?iLXSr]ré(d %Oc}l?%%g?nQ i e%lgrbr?%% O%(ljélﬁaw ng the
above confd,u ghiQns shaverd GARERL BaSHS L1 LHUC P siThe dobhewing 32
description regards the structure of the ink cartridges 107K and 107F, the
bl ack i nkag@riié gge JddKeasrae exbrptersand 1hetlsts wiimeidend widht ri dge
attachment unit 18 of the printer main body 100, which receives and hol ds
the ink carhedyabes (df ridierepsale @pﬁrglsn%ABaB Whed £ 451VéR%Nnd 6B

cartri dgo SEAREANON A8 Sarer Fage Kreaehain ti it Hhfare R st
body 19 10£’céje_§ggq{“ﬁ’fé¥oeh?b@trad Sy foSEEbIroNal , Vikw cbldresd dp@ﬁamagan
attachnment state 1n which the ink cartridge 107K is attached to the
cartridge mtéashmentchambér182 Ref erantigatdel d.o 6aushe tiek cartridge 107K
has a corresponding nozzle opening 23 to eject an ink droplet.
Fig. 5 shows a layout of the nozzle openings 23 formed
on the print head 10. The nozzle openings 23 on the print
head 10 are divided into six nozzle arrays of black (K),
cyan (C), light cyan (LC), magenta (M), light magenta (LM),
and vellow (Y).
(Structure of Ink Cartridge 107 and Cartridge Attachment
Unit 18)
The black ink cartridge 107K and the color ink
cartridge 107F, which are attached to the ink jet printer
1 having the above configuration, have a common basic
structure. The following description regards the
structure of the ink cartridges 107K and 107F, the black
ink cartridge 107K as an example, and the structure of a
cartridge attachment unit 18 of the printer main body 100,
which receives and holds the ink cartridge, with reference
to Figs. 6A, 6B, and 7.
Figs. 6A and 6B are perspective views schematically

illustrating the structure of the ink cartridge 107K and

the cartridge attachment unit 18 of the printer main body
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cartridge main body 171 that is conposed of a synthetic resin and defines
the ink chanber 117K in which black ink is kept, and a storage el enent 80K
incorporated in a side frane 172 of the cartridge nain body 171. The
storage elenent 80K carries out transm ssion of various data to and from

the printef,pai phody. 4001 9henrhe ink cagt 5bdga oldVKvigwattached to the
cartridge attachnment unit 18 of +the printer main body 100 shown in Fig.
6B. The stp1agetrelteimnt aB0Ktita atewet vedtanea ibotwhiebpdhed imkess 173
formed in the side frame 172 of the ink cartridge 107K. The storage

el enent 80Kahazidgs WATKt §soprtdeiedi bA ther HRaFE1188 SHREMLE he

outside. Alternatively the whole storage el enent 80K may be exposed to the
outside. R&R&fritfg to Fig. 6B, the cartridge attachment unit 18 has an ink

suppl y needl e 18], ruhiGh 4 %dﬂiE%%P' Sesh UPPRED; n®N ca ot @5 1187 kohat cavi ty,
in which the ink Gartri dge 107K i s acconmodated. A recess 183 Is forned

about the chpkrsdys ynaeedbed¥81 7tio titectei e @aomprlseslippf ya unynthediq see

Fig. 7) formed in the ink cartridge 107K. Three__cartridge guides 182 are
set on thergampsr apdl Aedinafe thedddk chegber chhhkciBrviash Plgickeddon an

er val |, 184001 ahfeaCaLbELIde ALLAGNTS Wik dodBo The £aNECtaRAS6 has

a plurality® chi 6l ectrica nhect wth the

plurality pfapannection tREMcRA!Srildde Ohatie bc_sad@rag@.el erRNts Bdkayben the
ink cartridge 107K is attached 20 to the cartridge attachnment unit 18. The

ink cartridgemddiK 80K atdmched batt heaesnisdgen atf asgmbausudiattaldo
according to the follow ng procedure. The 8rocedure first gl aces the ink

cartri dge andKEBAM Hae REFREPEGRAAL BEANeh? QunvheRgthenlnkr GREGGrE%%hen
presses 107K is attached to the cartridge attachment unit 18 of

the printer main body 100 shown in Fig. 6B. The storage
element 80K is received in a bottom-opened recess 173
formed in the side frame 172 of the ink cartridge 107K.
The storage element 80K has a plurality of connection
terminals 174 exposed to the outside. Alternatively the
whole storage element 80K may be exposed to the outside.
Referring to Fig. 6B, the cartridge attachment unit
18 has an ink supply needle 181, which is disposed upward
on a bottom 187 of a cavity, in which the ink cartridge
107K is accommodated. A recess 183 is formed about the
ink supply needle 181 to receive an ink supply unit 175
(see Fig. 7) formed in the ink cartridge 107K. Three
cartridge guides 182 are set on the inner wall of the recess
183. A connector 186 is placed on an inner wall 184 of
the cartridge attachment unit 18. The connector 186 has
a plurality of electrodes 185, which electrically connect
with the plurality of connection terminals 174 of the

storage element 80K when the ink cartridge 107K is attached
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down a lever 18 2, which is fixed to a rear wall 18 8 of the cartridge
attachnment unit 18 via a support shaft 191 as shown in Fig. 7, to be over
the ink cartridge 107K. The press-down notion of the |ever 182 presses the
ink cartridge 107K downward, so as to nake the ink supply unit 175 fitted

into the QggiéﬁglggﬁgﬂgﬁﬂggeaiQQCEWé&%uE%.t @?qdle 181 pierce the ink

supply unit y-enabling a supply of ink. As the lever 192 is
further pressed@pwink a£tttclgéd8odkspesedtachad ree ted irthedgever 192
engages wth a nmating el enent 189 di sposed on the cartridge attachnent
unit 18. Hiisa¢hrestt haiitnk acadmend 07K the fhblewimd g eeduthrent

unit 18. In this state, the lurality of copnection termpals 174 on the
storage dMEBROBBRITE fHE 9P AFET ] e T0FKCBFECHA%aI 19 EoRReER® wi t h

the plural] e the c i ghoept L 8. This
enabl es t rda%\%tﬁégggng%?gg%t%ae]n%e%tn\cfxigerl\@t'he%geir h?%%er%{%\ébwyﬂl%%gg%gfjst he
storage el®weita 1&83kevi gt hewgo8hr 0 {x&Q0to Taercatoralnkiear bt dae 107F
basically has a simlar structure to that of the ink cartridge 107K, and
only the adiffeidgeecaityalemenbetnfdrd8 ™ia colvepPaktcemaftgé911@3F has

five ink chanbers in which five different color 1nks are . lt.is
requi r ed tsélqvé‘édl?h}élgupgl'i &L HET rtgé%ejc’?lfv%afaﬁr&daé%ktg?%'t hé’hﬁri nt
head 10 vi a yse ThS GUPLri Nk catdddde TREF ageordingly
has 21 fi&gx%% §§%§|§Rﬁﬁp?§ 175, whic r%spect?&ely correspond to the
five diffeyantrcaber10nksdowherad@ Oko Ak tarmdkdoehe 100k, suppWyi ahifti ve
different color inks are kept, however, has only one storage el enent 80F

i ncor por atleh thetéed itH@ckBeof eicgisst e 3 oAndeg@kdt nghehdnkhksepPLyi dge 10

/F and needle 181 pierce the ink supply unit 175, thereby enabling

a supply of ink. As the lever 192 is further pressed down,
a clutch 193 disposed on a free end of the lever 192 engages
with a mating element 189 disposed on the cartridge
attachment unit 18. This fixes the ink cartridge 107K to
the cartridge attachment unit 18. In this state, the
plurality of connection terminals 174 on the storage
element 80K in the ink cartridge 107K electrically connect
with the plurality of electrodes 185 on the cartridge
attachment unit 18. This enables transmission of data
between the printer main body 100 and the storage element
80K via the control IC 200.

The color ink cartridge 107F basically has a similar
structure to that of the ink cartridge 107K, and only the
difference is described here. The color ink cartridge
107F has five ink chambers in which five different color
inks are kept. It is required to feed the supplies of the
respective color inks to the print head 10 via separate

pathways. The color ink cartridge 107F accordingly has
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the five different color inks are collectively stored in this storage

el enment 80F. (Operation of Ink Jet Printer 1) Wth reference to Figs. 8 and
9, the following describes a series of basic processing carried out by the
ink jet printer 1 of the enbodi nrent between a power-on tinme and a

ot ne. efedii ddvar® SPPLKo b Sobigr Sty Mo TRE Tk Fo e Rt R g

routine ek power supply et printer Fig.

9 is a flonehart;$howh g o ORI NAnkaH | M @xafIb A Bk car onegeof f
time of the ink jet printer 1. The controller 46 executes the processing

routine qfo 7/ ginSwhinedf avel §i&feeenttheodbar inkt poedesuppiowevamen t he
power source 91 of the ink jet printer 1 is turned on, the controller 46
first detdaf relwnefifersPrage edemank 3&Ft APFHFPOFKEGH FEREHER - j ust

been repl %g%dqeg 5 gglgfq%?atm% Sggérifiraggg%hatfﬁk%@rﬁ;pgg&6%0,9;,& for

exanpl e, 0 an"Irnk ¢ e replacenent in the case

wher e t he JgRPRON Qs 8¢ pEee i@ d e Galk4 i488 ¢6phaeem1}|agoren in
anot her exanpl e, based on data regarding the time (hour and m nute) of

manuf act urthiy spopdge i@hesenitalBOfunber data with regard to the ink
cartridge 107K or 107F. In the_case where the power is on wthout
r epl acement( Offe Bt PRk ofarkk ages PoietEd 107F, that is, in the case of a

negati ve answer ttﬁtefgfg%%,m%%%g%gggt rqll ad8 T ¢ads e gataqf romthe

respective stor de enent’s and F of e 1hk cartridges 187K and
107F at Hao8bhesVHedelt eisSodteb@ERCNBdolcRAs iMe ¢akreaat budgpylOBK or

107F has just been replaced, that is, 1n the case of
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
flowchart showing a processing routine executed at a time
of power supply to the ink jet printer 1. Fig. 9 is a
flowchart showing a processing routine executed at a
power-off time of the ink jet printer 1.

The controller 46 executes the processing routine
of Fig. 8 immediately after the start of power supply.
When the power source 91 of the ink jet printer 1 is turned
on, the controller 46 first determines whether or not the
ink cartridge 107K or 107F has just been replaced at step
S30. The decision of step S30 is carried out, for example,
by referring to an ink cartridge replacement flag in the
case where the EEPROM 90 stores the ink cartridge
replacement flag, or in another example, based on data
regarding the time (hour and minute) of manufacture or
production serial number data with regard to the ink
cartridge 107K or 107F. In the case where the power is
onwithout replacement of any ink cartridges 107K and 107F,

that is, in the case of a negative answer at step S30, the
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an affirmati ve answer at step S30, on the other hand, the controller 46
increments the frequency of attachnent by one and wites the increnented
frequency of attachnent into the storage el enent 80K or 80F of the ink
cartridge 107K or 107F at step S32. The controller 46 then reads the data

fromthe respective st e nt and 80 A ges
107K and ﬂ?ﬂe—t%? %?§p4% %&Fﬁseecggei agsa & Yhtt 81'r’1ere 3P e%echo\g% $€é%|5 gd by
the print &ﬁé&k%eéoﬁgnﬁﬁdfn%ﬂ%e Ok RFPLed o a derasdangotire year
of  manuf ac ure, data regarding the nmonth of manufacture, data regarding
the valididty 4esp) sand data regarding the after-unsealed validity term
The control I C 200 actually executes the reading operation fromthe
storage el enenthegoki indsgOrteagnemedi Fhage tdsckrbedardtcrdgd 184Kai | .

The controller 4 ubse uentl wite g r d- pu dat a

addr esses 9 thé" eBp ?i Fﬁgiﬁﬁﬁl '42(6}}31?95%% %ﬁﬂkf %sequent
step S34, Iﬁglth 41@“%3} &{TdIes WIS heyn AhdStihbe hahdcarch@ dges
107K and atfg attach egret(a)1 the ink jet printer 1 are suitable for the

i nkj et prigdetrdllbasad dndhemdata sher €tdquéeheyEEPRAVIt Acimeieby

suitable, that is, in the case of an affirmative answer at step S34, a
printing ®rer aanBnwirs &8 § otee dnoRemen g3l 5L reue RGHpPEL é’§‘i4f'eh15?8f5ar ation

f or printin 18? g%?tagpgapg[eg rla?n[éeeﬁ( th%romgBE o%%sm r(oéJ]gH_]g (&f Flg .

8. When 23 e case o I've answer
S34, on the-fgenbianysr b RE4 81 BE0perdkl %dtsromeraweawewenaﬂaads

information representing the prohibition of printing is displayed on

ei ther thetanetswitcoh BRearesphetdiveplaypiMigate kemrpnE3680K and 80F
of the ink cartridges 107K and 107F at step S31. The data
read out here are those required by the print controller
40 and include, for example, data regarding the year of
manufacture, data regarding the month of manufacture, data
regarding the validity term, and data regarding the
after-unsealed validity term. The control IC 200
actually executes the reading operation from the storage
elements 80K and 80F, which will be described later in
detail.

The controller 46 subsequently writes the read-out

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

program exits from the processing routine of Fig. 8. When

23



The ink jet printer 1 carries out a predetermned printing process in the
case where the printing operation is allowed. The controller 46 cal cul ates
the remaining quantities of the respective black and color inks in the
course of the predeterm ned printing process. The current renaining
gquantity of each ink is determ ned by _subtracting an a o]

consunpt i et whnshabd edudhat %Scu%?eﬁpepHQﬁq o%e?ﬁ?g%+vﬁr?ﬁ§Vﬁ5

previous remaini ng_ . quantit ore,th f {LENG 5
printing aotpe?%?PoﬁﬂThé’n uentc%‘? rgggéoﬁgu trlsiolzfin? egaa?g !tso gach ink

I's the sump tll'h?ovgi&ntéﬁd i3 dPka €L 686 F&Prage n tHitey Gl ipirioh Tih i t Abnsuct i on
consuned by the sucking action described previously. The quantity of ink

ej ection isf weistiagetls dospdeyed en by thdn ithiyipapehesviditght 98f oFn i nk
droplet by the frequency of ejection of the ink droplets. The controller
46 writes tihe dabpdieat &8 | at eStePr A ni ng quantities of the respective

inks as the data _ on_t emai ni ng. quangitl f ks dHerRERREV 90.
The updat ed r emgi Y nb guéﬁtl Hed of ]gl jr?llké %rrgseﬁrolotlkgn %gi t{?rrespectl ve

storage el;ﬁgfﬁ'mt:§n 80K raed B0k ok hehgaskenkheaie! thegps itirtn arsbdbdEiabt er the
power swit furned off on the panel switch 92 in the ink jet printer

1. Referriing aplvhed. omteardontr&Eigero 46i m:arlefstpbﬁ§§5 tthearr graindver at| on
of the power switch on the panel switch 24 9 | pr!n%_ t he
program f ig@anfatden v ththetaReoF 1N6t PLRE %ﬁ A e‘io%‘?Fn%‘EFsl_llns ?‘r? a
mor LBl e Fhposk BPURGEGRREISS Ptk MISLOl LS,
progress at,si8R STkt YhARtHA BIED each ink is determined by
subtracting an amount of ink consumption, which is due to
a current printing operation, from the previous remaining
gquantity of ink before the start of the current printing
operation. The amount of ink consumption with regard to
each ink is the sum of the quantity of ink ejection and
the quantity of ink suction consumed by the sucking action
described previously. The quantity of ink ejection 1is
calculated, for example, by multiplying the weight of an
ink droplet by the frequency of ejection of the ink
droplets. The controller 46 writes the calculated latest
remaining quantities of the respective inks as the data
on the remaining quantities of inks into the EEPROM 90.
The updated remaining quantities of inks are written
into the respective storage elements 80K and 80F of the
ink cartridges 107K and 107F after the power switch is
turned off on the panel switch 92 in the ink jet printer
1.
Referring to the flowchart of Fig.: 9, in response

to an off-operation of the power switch on the panel switch
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ST11l. In the case where the ink jet printer 1 is in the stand-by state at
step ST11l, 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 ST14. The driving conditions
here incl usle £ vwald agex ofe t her Ot ¥ENY, St @8aproye sapFRansaie: f OFmihes

i ndividual difference of the print head and a condition of correction to
conpensat evliethelreordié f efleaca b gtetepr intee r dspecinve sorndsbyThEapeogr am

subsequentI%/1 stores counts on a variety of tiners into the EEPROM 90 at
step ST15,2BrRIt_P 07 €41t helBohPEnFEsSEr WRETShTE 1Bhntet PFoRtELdpEE an

adj ust mrent_ val C t A sali n fi hifdt Lii i.n the
case of biqogilﬁgcér?%naﬁélgérii R i gééq}en?lg gﬁg%EEB%C]]\A 53%{%{19% Q%E@T%g%pfhe
program t here sé €8 ntlae 1 he prioyred flantsitd e S0l 2 tded reepeaki ve Blagk and
color inks, which are witten in the EEPROM 90, into the respective
storage el®hkhts BOKthedcag@F wifendetlig athkandtcpmmtiek taisridgédel07K

and 107F at step ST1l7. After that, the programcuts the power supply off
2t step SPIEARESPREEAEE BF <Y s i OFehbe BOROATRRBOR) LRRPTAPEANA

structure . r 8 L 5.d rj i ta,l with
ref erence (f%l ?gsih o%ﬁﬁ%‘ﬁgﬁ%%t 2:65 acrlbg C?Aggatﬁﬁo?;%é‘{tgg?%%ﬂai ?ﬁugtér ating
the interdwdpsdTugt UaRd0ELtbhesstaeageivlieneiiohd0Kiand 8@F:Re sheowr i n
Fig. 3. Fig. 11 shows addresses of the control |1C 200 seen fromthe
printer méieadody I@G anthe hBEPROM Pl atas&edt ikt 4re Thendmyivigpy of the

storage elenent 80K with regard.to ite of inforpati.on on the, bl ack ink
cartridge SABIKEIERG DEFS oA LHAGr BsYOd tGT9% HAL CHREr B IVA DS LEBA L

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 ST15, and stores the contents of a control
panel, for example, an adjustment value to correct the
misalignment of hitting positions in the case of bi-
directional printing, into the EEPROM 90 at step ST16. The
program then stores the remaining guantities of the
respective black and color inks, which are written in the
EEPROM 90, into the respective storage elements 80K and
80F of the black and color ink cartridges 107K and 107F
at step ST17. After that, the program cuts the power
supply off at step ST18.
(Structure of Storage Elements 80K and 80F)

The internal structure of the storage elements 80K
and 80F 1s described in detail with reference to Figs. 10
through 13. Fig. 10 is a block diagram illustrating the

internal structure of the storage elements 80K and 80F
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fromthe printer main body 100 and the internal data structure (nenory
map) of the storage elenent 80F with regard to itens of information on the
color ink cartridge 107F. Fig. 13 shows the correl ati on between the
addresses in the storage el enments 80K and 80F and the addresses in the

control IC%%QR(&HngyéntB colr_}t_{rrél If{ él? WSTQ. dl%Ieaggsk%i%ncl)(fp r%gicgﬂ%a%% 7K and

t he col or ? cart e 107 ve cavitles torne erei n as

the ink chpabers sath keein RIrackh rantt SO d Bowy A ahdctHde: e rstor age
el ements 80K and 80F, respectively. In this enbodi nent, EEPROVs are

appl i ed falatheststochgee ehementysm8pK afidBOEt olteey &ERROMSN t1BOK WwartH he
storage elenents 80K and 80F respectively include the menory cells 81K
and 81F, reR@rwdi fe thRMSoPleidfonnantrBIR tHhe Pk rbrkreantad das

witing o i ons. of ta. from Ny e ry.cells 81K and 81F, and
addr ess cgﬁé\?%fs ﬁégK g%dgggﬁpst ﬁgy%%%%%guégo%rq%goﬁgga}i gﬁsagfo fRE™ eadi ng
and writi ngropetat gﬁsmfeeah@ibet 100 Rndtene Mhkeldy §R8zand the
menory cells 81K and 81F via the read/wite controllers 82K and 82F in

response tstmuckodle simgpmbrglKapasoShbhe isitartwgdl etkmeinadgradf owifihg. 10.
The addresses in the stor age,el ements 80K and 80F are specified by the
bit unit. T992RE8 SpetifMEaliohnhorddtt ieme ddie EekoTninkastsidge

I d h bits, i
i Ch the HorE Bspbidr o AT ecate sP e f REb ARy ep P TFEa 2 dat o

structure of the sesrhye@le®ditof sbReanst evaga Rl aimitaB@KeBeIsuded in
the black ink cartridge 1.07K is described in detail with reference to

Fig. 11. THee cembmplcelC 80R ((dthor ageirtememtt 180K} ehad 0dddr esses 00
The black ink cartridge 107K and the color ink

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

addresses or the head bits, in which the corresponding
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t hrough 18, which are allocated to a readable and witable storage area
650, and addresses 28 through 66, which are allocated to a read only
storage area 660. In this enbodinent, a piece of information on the

remai ning quantity of black ink is registered at the address 00 in the
menory cell 81K having a data | ength of 8 bits. A piece of information on
the frequeRé§CoF QlahPhgIMad PR nETRed® PE 5 BAHSS -pi ece of information on

t he frequency of %tt &Jrgenss {rgf hf}% b(;%c{g%gnﬁeﬁ%rlt gga 1%7_& are %ﬁgl stered

respectively at SEs and avi ata Ieh of 8

bits. A pigegraf é réPérH@h'tQ'BO@(n ihdoi@bat i fie thkeyeekief 1 Akt ea&md@é the
ink cartridge 107K is registered at the address 18 having a data |l ength of

16 bits. ThaKdasaesgribedgithteteihini by mpetengeofo gk 13 nk Tise
all ocated to the head. address 00 anong_t he readabl e and witabl e addresses
00 t hr oughEBOTHhi &S bt r ﬁﬁ&eﬁéﬁor%ﬂﬁbﬁé§w B8R r BGH AXGTERE e ni ng

quantity of,bl,ack 1l ”kgfx‘i«% a‘é‘e h&%c%rteéfr el é&éﬁabﬁgaﬁéfﬂab@e

remai ni ng quantl y of an initial expressed by

per cent agey + 3R gedl=aital 4 50 degﬁaaéaarbes(éy\nz@ tﬁhi%ﬁgh_eﬁ% ,ofnexacy+on of
the printing process. The remaining quantity of black ink my be repl aced

by the anpahfioolatierk tonsumgadnonly sherdgd t@resa$®,0 .t hdranpbuhs of i nk.

consunpti on has an initial . value of 0 (expressed bé per cent age) and
gradual | y 9#PPAdMEREs oPIGFSi th ARpPEGAESORT OBxELS (TRMBEPERE printing

process. Tha,RiLNET, FT8 1, dRdy i‘)?shi‘ o4 r L § 92 9 1K
col or E ges 1%&% gr%?%:m'@h

capacities™in the black an cartri
cal cul ati ophefmémerypesens agmaxslxbg%eda@ra 1 Ba gfax b FUsNY inks CapRitacdat a

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

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

value of 0 (expressed by percentage) and gradually
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actual anmounts of ink consunption. Alternatively the maxi numink
capacities may be stored in the storage elenents 80K and 80F of the
respective ink cartridges 107K and 107F. In the case where the anmounts of
i nk consunption are wused in place of the renmaining quantities of inks,
data on the anmpunt of i consunption take.an_initi.al_valu in a
range of ORGTERE DR &Bphwﬁo%:%i%iIf?%g%éaslsueosfV\/gf(?fqgtr#lac{rhe?%i (r:'i"hgre
general |y Lpdatispid & rJELLENY the ig¥ideér Malive Bdayheooangss oialat o 90%
into the data ensures the accurate nonitor of ink consunption. This

arr angenente galrsd renahleesakheuset nkecaipd el iirst iontibé bletkhemdcolair the
quantity of ink kept in the ink cartridge is nmeasured. on the assunption
that adequbtk cemteridonsi 300& rand BAYE -dufheg amkcusatdrn E i kRe

cartridge. Setting the nmaxinu val ue of t.he data on_fhe.amount. of_ ink
consunpt | REEGERTR4% SooerFacotvers Bravafet Tk Tabdts AR St dh (e
course of Ri Nt o] I : of hatsizedy i pke

cartri dge,éaﬁ}lgﬁ %a%éw%g%f %'?ﬂeqrigcnké%l%%gﬁfpﬁésg} a %gﬁga?&si zed ink

cartri dge,magamamoninecaeariitiitg quant bey sdiforet dn ddtea ©hothgeanount of
ink consunption may take an initial value of 50 (expressed by percentage) .
An al t er na¢loBendchBioduanged8F aHhe nafP¢ative 1o I‘ﬁ%rGFldgiéa‘ﬂét(h"%n t he
remai ni ng qaagtiﬂt;y of ink or O to the initial value of the data on 28 the
amount of AR ¢8H<unption, and doubl es the decreasing rate or the
increasing rate.pfhgnbatd g $186H8I e £A3RheS okhenkedBhBuhy tismtdtd es of
inks to be nonitored on the identical scale when both the standard-sized
ink cartridged amd pllecdadf- sheedemakirciang rqdge tartei eg t@afhabks ,t date

on the amount of ink consumption may take an initial value
in a range of 0 to 90%. Datawith 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 quantity of ink kept in the ink cartridge is measured
on the assumption that adequate correction is carried out
during the use of the ink cartridge. Setting the maximum
value of the data on the amount of ink consumption equal
to 90% effectively prevents ink from running out in the
course of the printing procedure.

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

quantity of ink or 0 to the initial value of the data on
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printer. Pieces of information relating to the manufacture of the black
ink cartridge 107K are stored at specific addresses that respectively
occupy mnimumbits required for storage (storage capacities). Nanmely the
storage capacities required for storing the respective pieces of

information are different fromone another. For exanple a piece of
i nf or mat i oANENAMRANRE P KERGFAGRE PR s AR HQUBLEF Ehe AECTARTERILS

navi 09 2,08kl 88900e Alndr DhLing £aphecerf | ALLIRE LR ALILE A0LL, Of

manuf acture i's registered a ress aving a Sq
bits, andtaePireGes Ofihgf gulidison sheidake tof venbactvred on reghst ered
at the address 33 having a data length of 5 bits. Apiece of information on
the tine (hdem)tiofahwndlaewiresr boshr elge sttmardaati -tshiez @dldmds s a38 hiavgag a
data length of 5 bits, a piece of information on the tine (mnute) of
manuf act ur 8°fs thg)iReLEsd i#ed henkdarEST 1999 Rg ot [BERaPLendh Wies
bits, and Sr?.lr&ﬁeer of information on the production serial nunber is

regi stered”af 'the address 43 having a data length of 8 bits. A piece of

information on phecddedencyrotmheai e BaPiigee t&f t1é ohABUIFNWQR-Lhe
validity termof ink, and a piece of information on the af ter-unsealed

val i dity tefmtéree blapkctinkelgaregidger 4@ 7Katathesdddrest satiBspbawirfjia dat a
| ength of 3 _hits, at the address 60 _having a data_ length of 6 bits, and at
the addr es@995 56 SRRt L YR ECLENGHY QCHBY (RinFREMGREL SsEe@tiFedof t he

T e Fofa SUrAgE (SO SLETEILAN | oA e SRlghoL

menory cel taBiki(tsto¢ ageqgel eaant o0k otash AAHLS5E€SpBBtive pieces of
information are different from one another. For example,
a piece of information on the year of manufacture is
registered at the address 28 having a data length of 7 bits,
a piece of information on the month of manufacture is
registered at the address 2F having a data length of 4 bits,
and a piece of information on the date of manufacture is
registered at the address 33 having a data length of 5 bits.
A piece of information on the time (hour) of manufacture
is registered at the address 38 having a data length of
5 bits, a piece of information on the time (minute) of
manufacture is registered at the address 3D having a data
length of 6 bits, and a piece of information on the
production serial number is registered at the address 43
having a data length of 8 bits. A piece of information
on the frequency of recycle, a piece of information on the
validity term of ink, and a piece of information on the
after-unsealed validity term are respectively registered
at the address 4B having a data length of 3 bits, at the

address 60 having a data length of 6 bits, and at the address
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t hrough 38, which are allocated to a readable and witable 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
cyan ink, magenta ink, yellow ink, light cyan ink, and |light nagenta ink

are regist gega@tlﬁ%e ag rt%ssﬂheéngph g% 51Q,; {8, and 20 in the menory cel |

81F, each aV| ng a data [ engt A pi ece of information on the

frequency of cl e'@ﬁen@attahes@fue&u&@d)flotla@dmam@lzq;c%@ilI Bhar npt i PReON the
frequency of attachnment of the color ink cartridge 107F are registered
respecti ve‘p‘*yoa‘@gdweﬂa@jdeetsé@ﬂ&m@@d ipothehewilmy aimiat aalrengidgef 8
bits ce of informatian a total tine period of attachnment of the

i nk cért r| §éF 1S FASFELPEG %Pé:}eeﬁaé?‘ whih écfdsree%%n@ﬁ HaFiR d Zat hengt h

of 16 bits e di Oé’(f’l-g h re ctlve
col or mksmeai;rﬁg Xdla%%%egﬁ?o (P%eéﬁg%% Sﬁﬁg%se ﬁ) %‘hr oug‘ﬁiﬁ% o5

readabl e apHrehigrablse waddressesadl odutamh 38. rdhiigbalkr aﬂae%atta%@éﬂ eS
the data regarding the remaining quantities of the respective color inks
to be witsenrpgef eman i 0y. alheagdeessesf 48 rftoromghod6r, egandimgitdie
remai ni ng of cyan, enta, and yellow inks are allocated to

the first %‘lﬂggt?:?tstleeizﬁo bt §)eadarfb‘%tfﬁe51p'f3§@é’§ ATGHf bPRat | BFSRAreEng t he
remai ning GHABLdEPloh! 9 tebfi:%/&?afﬂ$ﬁ%} WadBOerLa Liks, 3, aig,al | ocated

to the follow ng 2 ytes(l ructure

appl i cabl endgeateoliak i fle1aan Gntkge 11l Bgaank ikt hage m?a&sma@)éma
magenta, and yellow. The data on the remaining quantity of each color ink
has an iniipkl a¥8l &e s 1oveferpr ddvseddirpeseanffge)0&ndlo, 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 a data length
of 16 bits. The data regarding the remaining quantities
of the respective color inks are allocated to the head
addresses 00 through 20 among the readable and writable
addresses 00 through 38. This arrangement enables the
data regarding the remaining quantities of the respective
color inks to be written preferentially. The pieces of
information regarding the remaining quantities of cyan,
magenta, and yellow inks are allocated to the first 3 bytes
(24 bits), and the pieces of information regarding the

remaining quantities of light cyan and light magenta inks
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gradual ly decreases to O with a progress of execution of the printing
process. The remai ning quantity of each color ink may be replaced by the
anount of ink consunption. |In the latter case, the amount of ink
consunption has an initial value of O (expressed by percentage) and
gradual ly _incr e 100 wi.t h ogr.ess .of executiaon_ _af the rinting
process. Tﬁé:%aragf]%%?r%%fi %fo %%e dg?g'ES%ltnﬁ;e CRLNSA Y &g%qﬁ’&rﬁﬁ)ﬂ esrP]BitSt he
respect i ve qe@l0k tirtket @F & i SitHY A { bep BB 2YAE RN 0 ; 9t he
remai ning quantity of black ink grg is thus not specoifilélé{;é?%dtglsggfabed
here. Pi ecesvding ndoipattihorees e¢along,t etdre, nmagkadtalr eand®f yeha osp) or i nk
cartridge 107F are stored at specific addresses that respectively occupy
m ni num bits reqtiffedatPopnist Beafemad Ndiehauapattyiat ) eaciNgml gri hek
storage c CcLti . ired for stord the respective pieces o

i nf or mat i o?{g%r %élhdlgﬁfL retﬁceé;\ht ‘ﬁ‘a?loun? oonée 13%%3%@??“%8%@5%?8}“ eptaqge s ¥pd

i nformat i Ogrﬁf&dahﬁl%e@éCQEamftQPth&ﬁtiﬁ a TR §EEE8d,at ekg%lﬁgﬁéﬁfﬁfgf

having a data length of 7 bits, a piece of 'Information on the non

manuf act ur €hies prieyt shgr patcate g hie dite esemél iavg nquandattsy |engehcef 4
bits, and a_piece of information on the date of manufacture is registered
at the addfFE49I53NKARRP A TR FRARN tére smount ofapnkceons umpitcromt i on on

data 1 engt Aor 25118 Tt FAET £h8 RRERRLTIA Bt iR REmPRYER Mt eh of

manuf act ur enit$ ifE0V a6 £ab Gé'b@pﬁgggéﬁsb§tb$‘§¥iaﬂg.a@eqa§a?d LengdL of 6

bits, and a piece of information on the production Serial nunber 1S

regi st er edincreRscaidresd 063 windvi agpaodates d engt bxekud ind sofAtpieece of

Infornatlojgrinting 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
qgquantity of black ink and is thus not specifically
described here.

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

a 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
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on the frequency of recycle, a piece of information on the wvalidity term
of inks, and a piece of information on the after-unsealed validity 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 & I bi cring to Figs. 11 and 12, anong the
| ower 8- bi tggg%r'egd;gﬁsf%ﬁgt %éf égﬁﬁorlgﬁéﬁiobogmsgte%effémet h Jp?\]ﬁ?ér Ofain
body 100, madueasasii itreughs ddratea sl K64 €Erbe s B'fbehiafezfi%g%i Aa
relating to the storage el enent 80K of the black ink cartridge f , and
addr esses bonghhogdh G4bhte., andcatmiete bife information rehathsg to the

storage el en&nt 80F of the color ink cartridge 107F. The data I|ength of 1
or 2 byt ePTRIUFLIOR SR TP LRWBEYr £§sTe VRS tegre @l at i bhebaddoes st 1663

addresses 4| tar n OK .and 80F and the addresses in the
control ICZQE%JSS( tahgagc%enltgﬁéggﬁr r8%l %r lélf%)s ar Q%Js%‘r:fab&faﬂrr? Pryafkion
reference d thig £reudty arersépeed, by ghecunbt ofed %1 B Rgccontrol
| C 200, whereas data are stored bg t he uéli tcof 1 bit Fﬁgﬁlgo%?%lr 2318

el enent s 80K B@dtg0Ferm ofhd nkontamd 4 @RE6e blfeiafeamdtiobybd ithe

accordingly.allocated to even the data having the I ength of less than 1
byte. In %%%fl&?é&@le%fgmlsd%bk LeEMstre TRSPAE tdivieeky ewistened t he

ired gi | A ti t hat th
< o vacaoy T The: 88a T LR 4 BALR LEREER O e srababee

El enent s @ wegs F-halliend al dovh nepsr 0 PED £ SRl ARG PHRCLSS-&ALM T ed
out in the course of the reading operation fromthe storage elenments 80K

and 80F, W% drvingeprf Gafedl bynghbd odnts obits.
Referring to Figs. 11 and 12, among the lower 8-
bit addresses of the control IC 200 seen from the printer
main body 100, addresses 00 through 10 are allocated to
the information relating to the storage element 80K of the
black ink cartridge 107K, and addresses 20 through 34 are
allocated to the information relating to the storage
element 80F of the color ink cartridge 107F. The data
length of 1 or 2 bytes is allocated to each address.
The correlatiop between the addresses in the storage
elements 80K and 80F and the addresses in the control IC
200 (the print controller 40) are described briefly with
reference to Fig. 13. Data are stored by the unit of 1
byte in the control IC 200, whereas data are stored by the
unit of 1 bit in the storage elements 80K and 80F. 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 elements 80K and 80F, on the other hand,

only the required minimum bits are allocated to the

respective data, so that there is no vacancy in the data
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IC 200 in response to an instruction fromthe printer main body 100 (the
print controller 40) , with ref erence to Figs. 14 and 15. Fig. 14 is a
fl omchart showi ng a processing routine executed by the control 1C 200 in
the course of the reading process fromthe storage el enments 80K and 80F,
and Fig. 15 is a timng chart on the occasion of the reading process shown
inthe fl&&fart of Fig. 14. Wen the programenters the processing routine

of Fig. 14, the. conpral JiG 200stbhsts irkese aECenigngl 80R and ®OFvel and
resets theﬁadﬁ$e§§8cggnférs 83K and 83F in the storage el enents 80K and

80F at step S20Ghd e TDowhalg deGcXibdhen dakedingepCoasHMaFarrigdhi gh
| evel and sets the storage el enments 80K and 8CF,i%R%he ac ivetstate at
step S210.odhdrcoheropuree20f tupsapthedPRekasiy W“&Féﬁa? PhedS ow

| evel and thereby specjfie eadin erat ] 154 oL 38 relienent s
80K and BCﬂi%Eﬂe%)F(ép%O%Z?d?‘f@%%Co‘ﬁbrl%P ?L fg%ifﬁgﬁégmb utecs% specific
?ﬁ”ber of r El 90k i%“k%%%ofrps heo $hPRaee 19l €FEshSE BB Bhd BPEnatkersmepn S230.
e speci fit nunber of "cl ock pul ses corresponds to a desired address,
which is a@yts do Qrnehpramttontntaldder 040, widrarefienenahd PFLES -

controller 40 requires to gain an access for reading data. In this address
conver si onl oraedsi 5 -t hEigontk bl 15 R 26BONGRAKt sSROFANG 2 RfY GEESAAH and

an end address_*Ade ieg;l%ggggrg?%&%?%%g}woglaggrg%%egn( hife dabakslen e

memory celTQUBiRCafif ; _ ( e controller 46 requires to gain an
access forypl @eaggﬂpg&zeegrs%t FeBm tAkOstHeae® bespric N orumet 806f, cl ock

pul ses. Thé contro 00 successively outputs (*Adf - 1% cl ock pul ses

and (*Ade-Z#dfr)gclicchk spalisasibg dinert siotigeogicamim® dORhgngegdrng
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 S200. The control
IC 200 then makes the CS signal in a high level and sets
the storage elements 80K and 80F in the active state at
step S210. The control IC 200 subsequently makes a R/W
signal in a low level and thereby specifies a reading
operation from the storage elements 80K and 80F at step
S220. The control IC 200 then outputs a specific number
of clock pulses to the storage elements 80K and 80F at step
S230. The specific number of clock pulses corresponds to
a desired address, which is output from the print
controller 40 and at which the print controller 40 requires
to gain an access for reading data. In this address
conversion process, the control IC 200 converts a first
address *Adf and an end address *Ade in a desired range

of addresses (bit data) in the memory cells 81K and 81F,
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The address counters 83K and 83F in the storage elenents 80K and 80F
increment the address by the bit unit at a timng of a fall of the clock
signal CLK. The control |1C 200 thereby specifies a desired address at step
S240. The data stored in the storage el enments 80K and 80F are output to a
dat a bus aattheithnthgscohttihelielrl46fredpeickscko galiseanThecess fair | C 200
controls the desired count on the address counter required for the reading
oper ati on the rradifs @RRFAELONandRtonbbrarrmy &IRPRI1I PR NYIOSHS £k a

correspondi 0.t desir addr. f . . year of
manur act uPLookn e it §¥on The RORTL Ot ThnAnractine SFALtH SlrblRe
validity tekgyrand tthe datful 88stded af£de Urgad jed 1vK Gilsd £riB e St ep
S250. The read-out data are serial data expressed by the bit unit, so that
t he controstbCaz@) ebemwentts tdK bandd80&. to the byte data, as well as the

serial data to the parallel data at step S26Q. The control 1 C 200 then
outputs the conbBet 8RARRSF| EPUBFEE A Kt BN 3Fr it EBRt FHATRIA0  at

t S270. Thi | j istis f
he procesttRUSFT P8 SRergr THotglb e TR R AL 40y MR BAR (LT

speci fied gpd; iIGKEABNE £G By e ththeUdi bekns t Bhaileohrdi mehle copkifoxct s of
First Enbodinent) In the enbodi nent di scussed above, pieces of information
rel ati ng toCt heOmahefreiwrspotifthesi pkd8sigmd rddidecaseatt ste® S240 -

succession _at specific addresses that respectively occup i nipumbits
requi red fTBR dedladetorefli 4 Ratteh FHRFRIBNS FB‘?I‘L’#E Ef(?gn' %Egl gtogarde%e

capaci ties,,of, th of%?%@nioﬁgwrtﬁesgﬁﬁggﬂgssgg tRebea v 1d ¢ 20k ehfgratively.

The arrangenent o ment ena
pulse. The control IC 200 controls the desired count on

the address counter required for the reading operation in
the above manner, and temporarily stores the output data
corresponding to the desired address, for example, the
data on the year of manufacture, the data on the month of
manufacture, the data on the validity term, and the data
on the after-unsealed validity term, at step S250.

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

(Effects of First Embodiment)
In the embodiment discussed above, pieces of

information relating to the manufacture of the ink
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a vacant menory 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.
Thi s arrangenent ensures the efficient storage of nore pieces of

i nformati 0fa+R ra ddexed- St dP8dCaRagh &¥e skA diha eyt MEDE gdaaeessrsk above,
t he i nexpensive PROM which carries out only the sequential access, is

appl i ed fothahersspeadgéd vellgmeatcailBOKiadtB0Bidfs rhgulilrask f oandtoalage i nk
cartridges 107K and 107F, where the data on  the remaining quantities of

i nks are stTBi&darsgdgepprt caredd cdeditant it Ealc 84 MTRIR 0SEPEF it s

expendabl e _ink cartri S F._l rang . t he
enbodinentoﬁiggﬁé§g::%%gge?ag%ﬁgﬂggaégﬁlgngﬂéhafi?éb?% gﬁ%?%bgggreas 650
and 750 argrrbegatrdi @l afike esseanideite i o segHeNbddimeseSeadnldor to
the read only storage areas 660 and 760 in the respective storage el enents
80K and 80&.v&eemti menhergt dugtisriernt hathichr isesldwicahedwtpt dagaoper at i on
of data into the readable and witable storage areas 650 and 750 after the

of f operath8ncapet RE BohdFeshidedi dif e ikl 18wk eBlk YRUSEfts to De
arr angenenatl%sggzﬂa]rteesd %%Eghg%'ht%%eg%g?%ée%&%‘ﬁngnﬁpgk %te'c%vﬁ%]g?%%% qi'e(;lo re the

power pl ug "ed © e confrguration

embodi ment ¢ hLwhis@lbaRpd | 8 LA tHAEXPLESEY© FStial Bgemaltamant s /0Ks and 80F
enabling only the 35 sequential access to decrease the cost of the ink

cartri dgesatf@ddgemkerl0 Ay sthes dteanfddedislly seanegs ofiemopespileieesail ure
in the process of rewiting the data, LNbdifications_of First Enbodi nent]

In the enb®8i ArBACTHELHIBed PalbbvelX¢fhes 50dP&Ss 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 inks are stored. Such
application desirably reduces the cost of the expendable
ink cartridges 107K and 107F.

In the arrangement of the embodiment discussed above,
the readable and writable storage areas 650 and 750 are
located at addresses that are sequentially accessed prior
to the read only storage areas 660 and 760 in the respective
storage elements 80K and 80F. Even in the structure that
carries out 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
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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 readabl e and
witable storage areas 650 and 750 are accessed prior to the read only
storage ar gagfibPr2ad 4eRedNanebydbbecheadathe andt wi t Bhkeisikor age areas
650 and 750 are |ocated at the higher addresses than those of the read
only storagamreadges6D0aKdaT80L 0 My ctlvonadEranyadepaipl ecesdweéerntoemat i on

regarding the renai ning quantjties of inks allgcated to, thg hegp addr esses
shoul d be POFisstRIedTal e ehl TRAIPESSESS ThE P pHRIof Mend G ®sent

 nvention i §\ApplL£ABLE ooLo dGe ELECRREIAAG NP Printer, in which the ink
' ' t ge

cartridges are not  nounted on € carriage, as well as to the on-carriage

type printer, inphitale thepbak meard rd dgesssaae dvuwmeedtor tdhedeaski age as
described in the above enbodiment. In the above enbodi nent, the EEPROM i s
appl i ed foroureess0BaHe agi®n@BF su8el ame 80fFe aAodind ezprtypeenofeof the

sequential access_type FEROM may_be used instead of _the EEP The EEPROM
i ncl udes fIcé’é-Hl%%WPeEYPPn‘“FHeZ%BSVQaéﬂ'B@d}r usgd %%R%%%ﬁﬂ ties

of 1nks ar g N3efAs d4ie d0d LT ofh helAl Iadd O i a RN A PSRl 1 BS.
The cumul ati've anounts of 1 nk 36 consunption may, however, be used I nstead
of the remyenichGn @il s of mbfker Thati okecarbdalges akly KminchB0EF used

in the above enbodi nent may be replaced with another ink cartridge 500

shown i n Fisg.oxrl€&ge _qugea$665§ anddrdpaatd \acag eged prstartingheeread

appear anceo%fli; hsetélr‘lgggaggrrela%g%GS()O()an P 706n0e. Namely the readable and
writable storage areas 650 and 750 are located at the
higher addresses than those of the read only storage areas
660 and 760. More concretely, the pieces of information
regarding the remaining quantities of inks allocated to
the head addresses should be registered at the end
addresses.

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

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

In the above embodiment, the remaining quantities

of inks are used as the information relating to the

quantities of inks. The cumulative amounts of ink
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nodi fication of the present invention. The ink cartridge 500 includes a
vessel 51 substantially fornmed in the shape of a rectangul ar

paral | el epi ped, a porous body (not shown) that is inpregnated with ink and
accomodated in the vessel 51, and a cover nenber 53 that covers the top

openi ng of . | pay: 1 sebe Usd & RA LS I A @Hd Yenldn £hgTbers
(li ke the Fﬁ%g&ma‘%ﬁ?g "i%%c,h‘gl]'g‘ﬁ%?'lo%m I Ty IS4 Yendining
cartridge Q4R tdiscassed iimkse above enbodiment), which separately keep

five dif f erent color inks. Ink supply inlets 54 for the respective col or

inks are fornedTat isbeerttidgepd§7Ki ars1GHF tigesl botheorhovgcembddimant massel

51. The ink supply inlets 54 at the specifi pasitions face jnk supply
nee;jl _e; (nbf :%H’llﬁﬁ?ﬂ ['YéFfé?f}%liéﬁml? ﬁ%’_“ilﬁi&e ég{) fﬁ?ﬂ@énggé ilg a%tlﬁ’a'((:)hfsbs to g o
cartridge attachnent. un . [ , e r air o
ext ensi onsPEEPEFRYY Hﬁ%?ﬂ é\gﬁtggt%‘g% Hn’;edﬁ[bﬁ%% Hmtzhe% fﬁggi?lg g%tc}r%gg@n up(r?]iieght wal |

55, which |%digeaised oPhd prsshdmvehtibhe ink supply inlets 54. The
extensions 56 receive projections of a lever (not shown here) fixed to the

printer main bodfheThHenlextantrdgeses AP elngduded oh HOERS s| ends of the

upright wall 55 and respectively have rib 56a. _A triangular .rib 57 is
alosogf or medUbsthRhl ehd v dﬁ/%?megaéﬁ eea%f?%?(tgﬁsiaorf% ARGURE upri ght

wal | 55. ngg%é%gg;eﬁﬁoa NaSc8usheday oGese SRowi) ChnREeYRNts the 37

ink cartri bei'ng d tothe unsuitable cartridge

att achment ;i gipirte gh &t akeqlith Ttk upid obie cvmino &t edd Sn hakea vieassss 58, t hat
is located on the substantial center of the wdth of the ink cartridge
500. A cirenid ahcarveBImegbasuRBedhet veRreeble top opening of the

vessel 51. The vessel 51 is parted into five ink chambers
(1like 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. 1Ink supply inlets 54 for the respective color inks
are formed at specific positions on the bottom face of the
vessel 51. The ink supply inlets 54 at the specific
positions face ink supply needles (not shown here) when
the ink cartridge 500 is attached to a cartridge attachment
unit of a printer main body (not shown here). Pair of
extensions 56 are integrally formed with the upper end of
an upright wall 55, which is located on the side of the
ink supply inlets 54. The extensions 56 receive
projections of a lever (not shown here) fixed to the
printer main body. The extensions 56 are located on both
side ends of the upright wall 55 and respectively have ribs
56a. A triangular rib 57 is also formed between the lower
face of each extension 56 and the upright wall 55. The

vessel 51 also has a check recess 59, which prevents the
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58. The circuit board 31 has a plurality of contacts, which are located to
face contacts on the printer nmain body, and a storage el enent (not shown)
nounted 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 enpodi t, .t five color i, hat

i s, magent ankcgaF tRAELFEW OP; élﬂonb%ﬁn%n%EF?SHte%goen%? ua?éllgc'lp{ﬁip J|“°:EEad fo.r
the plurality, of. diff [ . T=R nt invention is also

appl i cabl ec?%tgﬁyéj%%n%fgﬁgtcih%%&%fﬁ@%‘%ar E@?Eraa%ﬁ%gnber of color inks, for

exanple, a conbipat iyrodhthiwae1disFy esead hakora imksess BBgeritat tyan and
yel low, a conbination of six different color inks including other than
above fivelooladred nis the adibstantiol chatafoed fiheewddid e ek

resent invention i t tricted th b i t i
SR PR LA R MY e LR S g
alterationsgul { RoUl o fERAL H B UL 1 NEaSCAPH RIrdPiEY! olf ddiecaBiR,

characteristi'cs ™0 € present 1 nvention. € scope and spirit of the

present i nyaRLUOATrar EochitBid €6 ity cloy tdiet § ennshefpt heteppeatiecbedwni, ms. 38
VWHAT IS CLAIMED IS: 1. An ink cartridge for nmounting on a printer
conpri si ngand aastordge bdeéyeaief i(maly sBPWhk MEHHNBRE B the FeRT ifASea dat a

storage device mounted on the cartridge_hody; and luraliit f_electrical
contacts i Ahe&r&af caThecHMﬁ(ib%t"{%ﬂngBh ltsheta‘ﬂgf‘@egt grréjgi’elge(\?/i ‘é"g,t he

el ectrical , contactsnbebng A angsd Lola tdiecd£808her s¥c dzha bBsardal
positioning the circuit board 31.

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

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

The scope and spirit of the present invention are

limited only by the terms of the appended claims.
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fashi on between the data storage device and the printer. 2. An ink
cartridge for nounting on a printer, conprising: a cartridge body defining
an ink chanber to hold an ink; a storage el enment nounted on the cartridge
body and conprising: a nenory cell for storing data; a read/wite
controller that controls reading of data fromand witing of data to the
menory cel | WHigh I8ddFe84ER ddit er that counts, in response to a received
clock signal, when data is read fromor witten to the nenory cell; and a
plurality of electrlcal contacts in electrical comunication w,

storage el enent,lthePRl etbfi caFrEEWEacti O he MY arFang8y f Br PﬁénP?%nsfer

of data in @ﬁhhgglngashlon bet ween the storage elenent and the printer. 39

a cartridge body defining an ink chamber to hold an ink;

a data storage device mounted on the cartridge body; and

a plurality of electrical contacts in electrical
communication with the data storage device, the electrical
contacts being arranged for the transfer of data in serial

fashion between the data storage device and the printer.

2. An ink cartridge for mounting on a printer,
comprising:

a cartridge body defining an ink chamber to hold an ink;
a storage element mounted on the cartridge body and
comprising:
a memory cell for storing data;
a read/write controller that controls reading of
data from and writing of data to the memory cell;
an address counter that counts, in response to a
received clock signal, when data is read from or written to
the memory cell; and

a plurality of electrical contacts in electrical
communication with the storage element, the electrical
contacts being arranged for the transfer of data in serial

fashion between the storage element and the printer.
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