TITLE OF THE | NVENTI ON | NK CARTRI DGE BACKGROUND OF

THE INVENTION Field of the Invention The present
invention relates to an ink cartridge detachably

attached to a printiqg apparatus like an ink .jet
printer or an i nd4TEtE JPiot THE, INYENTH®i fical |y the

i nvention pertains to a techni que of processing

i nformati on relatingtéﬁ%ggﬁéﬁﬁ%ﬁagridge.

Description of the Rel € 1nk jet-type
printing apparatus is arranged to cause the printer
mai n body to EACKEGROBNDhOFr efFE NINPENQu@N ity of each
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sdfese gieces of information regarding ink, and the
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reads the stored information regarding ink and

carries but the printing procedure suitable for the

Deistkcifgheonnk fcarie | RgEateaepgandabl e and t her eby
required to have as | ow manufacturing cost as
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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
guantity of ink, are stored. The ink cartridge has these
pPieces 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
tovhave as low‘ manufacturing 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
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ink cartridge, a nethod of witing information
inkl aimgridgehe 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 cartridg%dﬁﬂ%#@agkyTﬁﬁtfﬁggﬁTEBNa printer.

The ink cartridge 1ncludes a “storage unit that stores
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ink cartridge. The storage wunit has a storage area
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specific _information. This arrangenent enables 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 renmaining
quantities of inks and pieces of information on the
year, nonth, and date of nmanufacture of the ink
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configuration, the manufacture year mermrg di vi si on,
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manufacture of the ink cartridge, a manufacture month
memory division, which has a storage capacity of 4 bits
and stores a piece of information regarding a month of
manufacture of the ink cartridge, and a manufacture date
memory division, which has a storage capacity of 5 bits
and stores a piece of information regarding a date of
manufacture of the ink cartridge. 1In this configuration,
the manufacture year memory division, the manufacture
month memory division, and the manufacture date memory
division may be arranged in this sequence in the storage
area.
It 1is 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 mnute of manufacture of the ink
cartridge. It is preferable that the storage area
further has a validity term nmenory division, which
has a storage capacity of 6 bits and stores a piece
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the validity term memory division, and the after-unsealed
validity term memory division may be arranged in this
sequence in the storage area.

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

In accordance with still another preferable

application of the present invention, the storage unit



sequentially accessed based on the count output from

the address counter. The present invention is also

directed to a nethod of witing plural pieces of

specific information into a storage unit that is
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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
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to a storage wunit that is included in an
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to a printer and is read and witten by the printer.
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storage unit of the present invention in
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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 plura
pi eces of specific information include a piece of
information relating to manufacture of the ink
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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 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 term nmenory
di vi sion, which has a storage capacity of 5 bits and
stores a piece of information regarding a term of
validity of ink Kkept in the ink cartridge after
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t he manuf acture year nenory division, the manufacture
capmrthtyentr y divisiond shereamnufpéedee ccfatbnﬁerm@tion
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of the present invention, the storage area has an ink
quantity information memory division, in which a piece of
information relating to a quantity of the ink kept in the
ink cartridge is stored, the ink quantity information
memory division being located at a specific address that
is accessed prior to the memory division in which the piece
of information relating to the manufacture of the ink
cartridge is stored.

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

address counter.



preferred enbodi nent with the acconpanyi ng draw ngs.
BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
perspective view illustrating the structure of a main
part of an ink jet printer in one enbodi nent
accorTihaget anche fiesead jemvtent i baatkirgs 2 aspacts, and
functional block diagramof the ink jet printer shown
advapitggers & gths PsesadetohpBsad iset speéti beadmsgy more
illustratin the structure a carriage used in th
ARRREEGE STt S of O LR E AR Tt Lof JEef PPl Bal 8% the
pSEPEMRLIC AN Yo b L hESk! 3ti6h A £NACHIan PELYWEdT Arings .
printer main body, a control IC, and storage
el ements; Fig. 5 shows a | ayout of nozzle openings
formed on the print head shown in Fi Fi gs. 6A

.1
and 6B ar eBPdESpdeEF VRIS SthehRE| g&IAIWNGS
illustrati gg.the structurg.of an. | nk.tc(irtri dge. andt‘?‘1
cart e at t-&cKimett™ TR £ E57 S NetBFi b &P Steicht bRdy the
st ESPEaLEV Y)Y a Fh8in’ pht 2 FECLHORAK LW ng‘Lg%terlatiI@gone
an attachnent state’in which the 1nK cartridge shown

enbbodigentAdcscontiiaghed tthd hereaenrd dgeveahtachent
unit shown in Fig. 6B; Fig. 8 is a flowhart show ng
a prddessithd § cutiiviect exeedt bdogk gitggmamfopoee ink jet
supply to the jnk_jet printer; Fig. 9 is a flowhart
prslﬂgjg\?%gsgoﬁ?bcje%sfaa‘r_ dtine 9 executed at a
power-iQf f 3t i B8, Ofe dd¥ieod HEaI 5L r BpbRiSve vl 138 St Aating
bl ock diagramillustrating the internal structure of
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addresses of the control I C seen from
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.
68B;

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

(menory map) of the storage elenent with regard to

items of information on the black ink cartridge; Fig.

12 shows addresses of the control IC seen from the
efgd¢nted rEd ra bpdyeandfithe it epfiaktheatimnist jatt pneinter;

(menory map) of the storage element with regard to
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flomchart showi ng a processing routine executed by
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fromthe storage elenents; Fig. 15 is a timng chart
(mpme g MePasPéntor ﬁﬁ@r%%%dﬁ@“%’fl‘écﬁéylsﬁ@\ﬂﬁlﬁﬁ tpeltems

hart .aof Fi d ,Fi 16 | spective
O{/ije#?ﬁ“ﬁgﬁﬁ %@ %HS %rpiﬁé:aﬁa ano Cﬁ%é i nk
cart ididge 38 NG, fodhdieakano foi:hteh@o&rt%scﬁﬁtitc seen from
i nvention. DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS
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Printing Apparatus) Fig. 1 is a perspective view
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PC, to™which a scanner SC is also connected. The
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inpitthe ¢aptirel jit bwhflér CPntdéola%err)ak jet-type

prln.ln..quaratu§lo é¥¥n¥ﬁo 1n §nggéggs@%g routine
c
appl i on
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 inmage, for exanple, read from
the scanner SC, and displays a processed i mage on a
CRT display M. Wen the user gives a printing

a idsipuetiropcaf tiey wibchr &qucaethd e psoakssi npyniected.
exanpl e, retouching the imge on the CRT display M,

Thies coonol tele B C a gadsitaard ¢xriamrte s mbopHaelinPnsyRéem and
operating systemis actjvated to transfer gr.ocefc,sed ith
PrigfRyec BRLR 9% RHITARS) &P %Pﬂﬁte?roric The“ PPt +°0 Wt
driyv v I.gknal, C rsd N ks ;
e K DB e BR A e T T ESed Y PR e
apROth £64 .1 Mge POERSSEAGPCt @xaatwtesmage adgihication
printable by the ink jet printer 1 in response to the
prOgTHMNgni @StaReEtibhc ape mRit bug sSYRE efonveRrTEd ol Vit
i mage data to the ink j.et (;rin er 1. Thgﬁori in(ﬁl ‘ th
PTOSIGTSiPARgE 88t 70N s R Df + AT &*20P 'cd%peb ehtgm the
that | r R I+ ;
chélnnv%]ft%ecd' ggjlddogll iprrlgg?easeglaé?)gﬁ%%a Ilg‘%bg{/g)gr?dggﬁftz%u%l%polay
MTt.he WG jtete Rid o & ivds const 5 Binh shxteelatrion after the
conponents, that is, black (K), cyan (C , light cyan
regu@red magedgtea KMy ceskigiet, MagentsappAr ., Tahgugdingy the
- (Y). The printable (fm ar irr_a%e datacﬁrg furth.ert ari
imggs a8t ERet oRbi hat §LpYdthssih oM the S pet PR phet T Ver
. - te of. i nk +iHhese,, | e ; i
ingaed enal el el o Oce bR T I e Fharer e

t ribhse st propecidd e alhygdeaatisbad hare. idkesetppaciesses 1.
may be carried out in the ink jet printer 1, in place
of tRbepmmimterlddvivesr ¢orveddd iar txbnadnslerT pomage

aaitG o a FRalE enBPUI SORF O BhBnP P Agt hethahhemel Jrared

e R0 g S ARG Yca e g
priheeibDé by the ink jet printer 1 in response to the
printing instruction, and outputs the converted color
image data to the ink jet printer 1. The original color
image data consists of three color components, that is,
red (R), green (G), and blue (B). The converted color
image data printable by and output to the ink jet printer
1 consists of six color components, that is, black (K),
cyan (C), light cyan (LC), magenta (M), 1light magenta (LA),
andyellow (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 nedium 105. The ink jet
printer 1 also has a sheet feed nechanism 1l with a
sheet feed roller 106. An ink jet-type print head 10
is attached to a specific face of the carriage 101
dthaerf@nﬁﬂm@@dpﬂMnmh&;C%@Béﬁeroicthat is, alower

f t.hi mh i nt _head
suppl J'Frgs fb&'rsfﬁ oer LB e BCAPEFRaaEs g7 ReahiRnectea
.&og %% he £@5r{R08 éQ%rl% ﬂ%éﬁ&ﬁlsﬂklz via a

drop e printing paper with a novenment

tﬂﬁih@eb%élrtrlla@@ 1844 se @mltdaed:rmta guuﬁ@ndembem 104 to
an image or letters on the printing paper 105. The ink
meaet Fodge D 7&n Aab agkwankd chhaber al WA thnofutd chheet of

bl ack i nk kept. Th k cartridge 1Q7F h
DpiuEana BasEr hRrannieg engren ) Tov o e me damptinter
1 gﬂ% 1]1% s‘MEeCLh f%r %angl':ﬁ%%h'é?ﬁ‘iﬁew‘égtézBLéésQefethfeeed roller

cyan In magent a

1@61k (M, .1hﬂ<gf§tet Jﬂﬁﬂﬁét priimc (Hdda, 1and yyedt oucheld (Y0 a
are respectively kept 1in the ink chanbers 107C, o
sHOFLELc10ZMe 0G7ENe apdTigpe loﬂuiqﬁtrﬁa%éadtné printing

recei ves the respectiyve i es of oIor
DRGSR 1 RBsel RAE. LhanBel SESThoecs 4P Erim At agspfit. The

pﬁrgtl%!d ft? gég@m%agg%é)pf%sgt%ft me@}@sc% 4 0KS iRk

f orm of ropl et e respective colors, so

c@ﬁtrtaglergplmrmmhn@h@nfpmmdnmd dn qap@lcr@rﬂmatgem&ﬂ Sand
di sposed in a non-printable area (non-storage area)
e pfcthelinkk qeep petat entd tihel bséntigyz| eapgeniiys with a

the print _head 10 while the rintin 12 o tion is_.
nitEmBhE o B TREA TR LS g ST 06T SR TR Ve pd Brint
an?r ?ES AN 1@1?{&9%%&1” t\ﬂes%’ﬂhh?lf K E@Bd 105.

ormation of an ink filmdue to vapodrization of a

sol vaie LoKPeaAent ifdgemIdEK iks wah! enkhehamengl7K, in

operation is not perforned. The capﬁlng unit 108 al so
whigth eeiackniink (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
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droplets fromthe print head 10 occurring by a
flushing process during the execution of the printing
operation. A wiping unit 109 is di sposed near the
capping unit 108 to wi pe the surface of the print
ophedt 16n fier mxanpaeriwidt louta. bl Blde, cea@pas d cumi e 10
the ink residue or paper dust adhering to the surface
efdfed hbVRLYNP TR 19, aTFllg“CIZefi§ea1PuNé{?1C‘c§h%1rtbl @Eklnk and

di a ramof the in gfei (ﬁ é 1 of .t eenbod]% 1
Formeathj oF HPihb m; FePuERsY EPSA IR T PRI B b%(ﬁ/o vent
cohPfb{ SRE Ne POEY 198 e eyl 1 i Wﬁﬁg%péfﬁltli@dqg_s not

print controller 40 and a print~ engine 5.  The print
peaddrméder AbBehammningtenfaca 48 4bhad coddeives phiknt
data including nmulti-tone information transmtted

drforﬂalrﬁtas chRplt PRI RAMEEZ LR WHTHrBLDEr Pet @ fofushing

d I d h .
DT L NET B O Rl PO B8P sPor G AL %@thon

iGihg 1 n fQr, r a S
© g G s e g gg s s 10

tocenpeothersdbripel aditige par GPUheand asej It exampTai twith
47, a driving signal generator circuit 48 that
a Qéﬁ@reat &P aﬁ%rmuﬁgpgu gﬁal tG@l\/llgikxeTrﬁ%duph@rppamer dust

ad?‘ﬁ’&tlrw a%%m P? Itoshaufrer ??%t ]rgﬁe etaé; 3]8(5 pattern
dat apggd bhe gdpi ¥hﬂ%t&'o§f@i &@/&kodaagr&rm Rir @ NEnP- jet

Control lines of a panel switch 92 and a power source
pr9htare laled theneciesitimehihe prihet icokt ekl eriddtetral

the parallel input-output interface 49. Wen a power
ingtpdes aIBTipper PRéM PARYphtel (Baipdrdp of R pmiinting

cof PRI 893, RS BRI SR 128U 0 BV e

en§liaRdsby shateridRecHOWBH118QUL6eH A4 4 it SEARE-DY that
State supplies a stand-by electric power to the print

recontvied |perid diedaa ipowendingemulti-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, an oscillator 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

inmont t Bremwiidieherarne breset chePdot itihe gowerti soaigpttkar 40
fromthe power source 91. The pril controll er 40

o IR Bt BARE T F oS e ERBLVIE) oh (VT e souTee

9 1POWER 5 RRUQ 5 ] £d QﬁttoOfa %t SPEKBY st POVWefhe power

source 91. has an auxiliary power unit (for exanple,

s £@PashLt 8h) tHd SfdRE-by e supppples ofsehad-be
power for a predetermned tine period (for exanple, O
ele@tsiec)paveert ¢ HhoawmynblagpisoplblredOoniact pewer line

socket. The print controller 40 furth i nclud
(SEEPREM YO0 -t hIEMESE dE0F nF 6AREATSh BREEFdORG (N BPSSK

ink, cartri K.ands § he,§ I ginn thhdoe ki tel
C%ﬁnﬁﬁédgaéngg%eg%ﬁ |ad%ingE?§gegéigd€§. Specﬁﬁ%je ey
ct eses ehe isRipIALbONeilRAItUdi Ngpdherpitecash@f print

information regarding quantities of inks in the black

comtkrchieri d§e 107K and the color ink cartridge 107F
(remaining quantities of inks or nmounts o

. i nk
cons st it hir €088 dd G 1 hem BEPROVSC! eéﬁ\égd@t Aigset
eloefc ﬁfg%ﬁg%@él%%ggﬁfrghseﬂ (Sﬂﬁgwlqu €ou CTQQBl. The

prin ol l'er as an a ess decoder 95

pdifal céRBYeNntisran @ddless out gEI®r yheebbwedlkKiond 81F
(described later) of storage el enents 80K and 80F

in(sdescetbed (AMEr) whar gopwhiech Rhegcdat polllegdgeut of a

requires _an access (read/wite), into punber of .
socasks. T4 rAREERoRPUSECC FHE 115 2005 LHEEg, PRwer unit
0

AT 'Y LRTRINESLE] 18 2000 ) gd 2005 suomy
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 81Kzuu181F (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 1C 200 are described with reference to Figs.
3 and 4. Fig. 3 is a deconposed perspective view
to Wit &iengonheg ol ke thr e dofi nafe acar ¢ Fage (02aid wrhiete ) ,
ink jet printer of the enbodinent. Fig. 4
l%EHeﬁ“atnl"d“aqu”E/ PEI Gd9t%s a connection between the

@%}:Péﬁg H%rﬁc b&EVC%S&Q@f hlgcocg%r)ol | C 200, and the

or ag enment s and F. Referring to Fig. 3,
the comérpkih€ 2thtSopreyi ded i Hrcanfechicegras edl vbohkrol
the print head 10. The control IC 200 cones into
I¢oactwinich chetredpeceiade agtbvwage elcaamretigok dagm and
80F nmounted on the, ink cartridges 107K agfl 107F e/i a
Qo &ct eRREHENT Rt 180CaF Ed Dt PHE 2Bgr lildde 4piorage
fé‘rﬂeﬁ%rs“ éaksahﬁesm. ”%h%ﬁ%*’eaééffé of tﬁ@e&&fl‘c%ol IC 200
ormat I on accor g to the requirenents.
ard &b g6riBeandi4h thecomieeal tb G266 . haSaﬁdRAM Zta,g. 3 is
in which data are.tenporarily kept, and is connected
a decampo peidnperesmeaddiiee Aewi blinetpartalielthe structure
I nput - out put |nterface 49 and further to the stor
O%I’fg‘ﬁe‘ﬂ%r&@r@%ﬁﬂ L BpgEherpp cb?mfr?bqlf?%?ﬁdbfugen%ﬂ@ﬂﬁ%ment-

Flgf‘t & BRsed, Det ugen i Fflugrt'fgt ﬁg'débeél’tct@oﬁ@e’ct}%en the

respective storage el enents nount ed on
pxtlheteﬁkm@saﬁtwwgelso(1071!@1@%:1@551 a0t oontawdistidestorage

data transm ssion between the print controller 40 and
eltdmeentor 89K elrededfE.80K and 80F. For conveni ence of

illustration, the frlnt head 10, the 15 carriage

mech&fisH A509aha THhE - cdnt FBP FEN36®LrE Sffuts provided
S Shd At & fé‘tghgwb%h g% BLiRl & 'Hd qld er 4 %191:'551 Ic

an I np ut a corman sel eCtI on sign
20$ELc@tﬁdsCthFtldéScc§)1utat:|ﬁew1\Mh ttimng epepaidtoivef sspetidd C

information into the control

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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IC 200 at preset tine intervals. The specific

information are tenporarily kept in the RAM 210. The

preset tine interval here represents every tine the

printing operation wth regard to one page is
cépﬁpéggeﬁhec@)\é@wsﬁﬂ 8, theq RHANIAWE PRGN ald PoMidPe shown

regard to several rasfer lines is conpleted, or every
sdpaeatbeynmdmuafigl eani ng process is carried out. The

speci fic information includes, for example, Eleces of

i nf orfea |Péfr¥~fif1ég§a‘?%ﬂﬁ@1t1ﬁé7 rl@nailﬁupr\bts tﬂ}bﬁtf}ﬁlﬂ sspgnal RxD
J eguenc

the f f _cl
and (SRR St hRoRar s, SERa ik Torares ot the
wﬁtﬂ?%&‘%loxr@f“sciﬂ;cfa@flJ:Qr%‘p&rrﬁg‘%@_'o\he§ntt%eth@%ntrol

sl gna and the command sel ection signal SEL and
IOUDPUE S pre desitatde pirctcerod 1snf oThet & pa crigiut HexFdymation
the print controller 40 anong pieces of information,
anghi e@mapEarddeyiRBty1redd s r tﬁéores&&ﬁiR%e§?6ré@@e
and 80F. and st or.ed the cQ | C

80K I
L3 A% B SR ST ORRICT kB L RS DEEAT CHRe A TR Eom
width f@%;aba K dr?é pabBt als k&piBecambadi&Byt + ke the

quantity of ink ejection is calculated by muftiplying
prtinet i ngi g rat iomkwdrtaplreignre] ¢ct se viemoml argp teal Liges is

of nozzle openings 23 by the frequency of ejection of
Cqmﬁi¢hﬁddr@§IéW@rYﬂﬁi%%rFEﬁtmﬁQMQ%n ﬁﬂéﬁﬂlﬂFQﬁess is

terpined bt racti an. amount of
camht i in FPOmIERe b L1 005 ok b Mo LATANAES - of o
e xlaip PEf Of e LRG éﬂaiﬁfQEm%H%dﬂ”féghr@ﬂﬂﬁ'Pﬁe remaining
operation. The ampunt of 16 ink consunmption is the sum
quefn ttiei eal ol dindds quehei fyeafuenak efectlienang,athe

quantity of ink suction. The ink suction is carried
fr@lﬁﬁtuerf%Y odx afprehngith ofofb eabMb Gt t ¥y d96ccars Hhe ttal

capgbBles. LOvading. t hepor i, head 10, e AL AGEdURe nput

Nk -Suctron causes e cappihg unit
signal RxD and the command selection signal SEL and outputs
a desired piece of information required by the print
controller 40 among pieces of information, which are
previously read from the respective storage elements 80K
and 80F and stored in the control IC 200, as an output signal
TxD to the print controller 40.

In the ink jet printer 1 of the embodiment, the
guantity 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 quantity 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 t hereby cl ose
the nozzle openings 23, and sucks ink by neans of a
punp mechani sm (not shown) linked with the capping
unit 1.08 for. the purpose of restoration. The
in&oRiord drep t 46 npesf enes suirhe fcaluleati onl at edhgquantity of
remai ni ng quantity of ink fromthe data stored in the
1 nEERREM BDoac etrddingltanalpyogrian Bk oFEE L iian adviine el
the ROM 45. The jnk % rinter ;1 of the enbodj nent .
sucddqyés FRET DAY (daPa aE2URIEri BEG pF 8HF o%éf‘ﬁ?mﬁ%lty
oc%r&%y tPS b@ﬂﬁﬂ&édfﬁgah né“Wf@e rlg% ﬁchgentThe
With the nozzl e array on the print

pr@@@HﬂEel6Et1ﬂﬁ %@Bﬂﬂbﬂ&ﬁ&ugéﬁldﬂ%tdﬁp§¥ﬂ@4émﬂﬁ(lo8 to
three portions, that is, an input buffer 44A, an

bei ptessedi age it dheldB irdnd e ath 1dueput thefrfedry 44 s enthe

or der t erformthe rearra of the dot_dat
nogeridy ORHBLIAR [i6t: FHI Rt B CF oy il PEr REARFCISE car PP

meeﬂgl}ﬁ'}ﬁn requ 18d, Al PG ! gvh% thes @grﬁgangﬁﬁ@@ for

e binarizatl on. i'S case,
thBrl bltrgjo sle r €01 881 rialei g | NtTHAt 8o nWidG d Ncd 8dBe rifterms
multi-tone information and are transmtted fromthe
theonpltarl aF!aom mD thre demainbobf enapfA tw @t Ak from the
i nterface rint data keﬁl in the i nput buff

aakand e eds 4B bEeett FBOBoRIataC cafiPTRARaM s tored
int LARS #éeg t@h%h%oﬂrg§rnedlate buffer 44B. The

contro %6 Converts 1he i nput print data into

i Nt ernedi gk ej€odesi bye SUPR Fite dn@diméhenreegarvi$ithe

the printing positions of the 17 respective letters or
bighavactais, ahetgseofbeddpfeydoumly - t Hehgj asrefy the the

| etters or characters, and the font

bAPREY: Aeditel? COIBESHPE kB 15P {REARTHr okt BB uPPAZ 1e
aréég Ekeché’”%I:?hlte'he%%tf‘(?n afﬁ‘%y?:%%ttﬁk‘?l'ﬁhgft”%% ate
codes kept the internediate fer 44B and decodes
actbedingly 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

17



internedi ate codes into binary dot pattern data. The
bi nary dot pattern data are expanded and stored in the
out put buffer 44C. In any case, when dot pattern data
corresponding to one scan of the print head 10 are

r@@f)@b@g@’e ibetdots patdsRacdatd atBeseyp8ldtymodification,
transferred fromthe output buffer 44C to the print

thead ZDo¥i th ¢ Ne paeak et chaputc et putan dttdref foe t4@ddress.
After the dot pattern data correspondin to one scan

Tl itHee preALafeadolgsarEedtRPhtlT tof LRE gt ate buffer
uf f 44C, the oce ases the contents o .
ot ond o RO ER BONENA T80 TS S PRgarce

cdext kSt Of P NindatRediRa PUHE LY N8 IndasetBbbes the
print head 10, the sheet feed nechanism 11, and the

irtleernage arechamdsm in2o Themashedbv tf eed techadiesma .11 The

successively feeds the printing nedium such as _ |
bigtapyi gtpHedite¥d Aaplerdsit 2XB2BESN anfefEgFSGheln the

carrj age chanjsm 12 carries out main scan of the
°© FQ%% ﬂg;g%fbfﬂ¥§e print head 10 causes the respective

nozzlig ~QRERINGS, 2AhdR £€Pat PKrir @RLE! 8024RIJSEnENBg to
printing "mediumat a predetermned timng, so as to
ord eaiam af thegeriecdrheapohdiane tob ttdiengénetltaetodgiattern

pattern data on the printing medi um The driving
dagi gy e GOV ehévata@nsfeneeddfromnghsi gHdPWHerfutator 44C

circuit 48.is outp to _an.el enent . .dri vi_n I reuit
Cohd i PREHr T bl 1% q He baF &l g £ -bGYplut
intWPMEa QU BYL | AR AGEL & 9% o ThBaRkletn NBREa 180R3e honding

plurality of pressure chanbers 32 and a plurality of

topbezosktaat vfctkebpaintshddd (o esseircerigemerfatomgthe output
el ements) respectively connectinghmﬁth t he nozzl e

buddehi ng4C23 I FRABES SL TR the FPEIERES cRANTYS

iﬁ%%rmediate 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 coinci dent
with the nunber of the nozzle openings 23. Wen the
driving signal COMis sent fromthe el enent driving
circuit 50 to a certain piezoelectric vibrator 17,

1 der CouRsRONGh NgrrREesw e ahadTher 132 irse 200Nt paglzed a
to cause the correspondi ng nozzle opening 23 to eject

plancahktdr of eire§sgres cileovieas | a¢oatn dfa théumedd ey of
openings 23 formed on the print head 10. The nozzle
DifFnt h§ tE3 Onv B HPE St 17he(a£af 99SHre o ‘W%Eatllﬁ‘t% si X

nOZZ'&gH&%stpe%R/fbé&& %&ne&yfgg g)L h[mgt

od@ﬁzn%giﬁthUTﬁeOﬁuhBErcaftBb@ﬁetﬁg7p@@ééﬁﬁérdﬁ@ﬁbers 32
Attachment Unit 18) The black ink cartridge 107K and
anidhéeheopadeziowklecricidgerd03Es Whiich tdres atdiaohedend with
the ink jet printer 1 having the above configuration,
tmﬁmﬂﬁ@PéénﬁﬁnQQ%H%PZ%%?UEPGPéngﬁu9$oII%Qﬁﬁg he driving

d d t
o SRR B (SRR B RS ELERHES L Sd er e 50 e
a KK 2A8nap i@l &ctand bYhe stset ure afha c@ﬂfterslgftgﬁi
attachnent unit 18 of the printer main body 100,

prwmsﬂmeechamaenHMZhDBdsommzaamedatpnqﬁﬁﬁemthh
reference. to Figs. 6A, 6B, and 7. Figs. 6A and 6B are
cog@ﬁfé%%@%ﬁ%&%}w £y TRl ?a%taﬁﬁln@nﬂ%éiroplet

St r“% OJmB § 4 1Ko brdgge 17K, AR é fn r
of 1

attac eprln er maln
onrﬁﬁaeﬁkuml Mea’a q0.7 Tﬁeanﬁﬁc‘ztléJWelyiﬁ@Vs 2B|élr$t1f1@é|15h§llnt

an attachnment state in which the ink <cartridge 107K
hengl dta a:meedi:t*mﬁhé tator sdge natzzakbdnent aysnott b&ack (K),

Referrlﬁg Fig. 6A, the ink cartrld%_ 107K has a
cyan (C) 1ghtcyan(LC) magenta (M) 1ghtmagenta(LM)
and yellow (Y).

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

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

Figs. 6A and 6B are perspective views schematically

illustrating the structure of the ink cartridge 107K and

the cartridge attachment unit 18 of the printer main body
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cartridge main body 171 that is conposed of a
synthetic resin and defines the ink chanber 117K in
whi ch black ink is kept, and a storage el enent 80K
incorporated in a side frame 172 of the cartridge

108i,n hodye d¥1veTke strarpger £bererte AHosaNr vasswut
transm ssion of various data to and fromthe printer
i s thodyd 1@0anwadnt adienénk sdette dige wharTk ithe ink

attached to the cartridge attachnent unit 18 of
CﬁFitﬁtlérg%TaJrWBoW o Aonh Fa Ehe et ridad prbbachment

gxt 80K is received in a bottom opened recess 173
orrre in the side frame 172 of the ink cartridge

1. 07KgerEbe iSiprage € enent 8AK hak 2ot algky 107K has a
connection termnals 174 exposed to the outside.

cérterdatd wel iyn t hedywhdlle tdiagr age edbwpeste BOKE rayspethetic
exposed to the outside. Referring to

T €8k br ﬁasedsﬁtléla%ﬁle difit ChesbRE JaWKﬁknsusmch .q?@dq}% ink
CaV'?))é/m %‘ﬂ%dv\% QFé?%é% Egcar risgig}(eglg(géi%(s%%t@doi n% side

fRgeeMOdated. t Rel 60T ikfde | Bafiar mdiypbout .t hehd Nktorage
supply needle 181 to receive an ink supply unit 1.75

elsmenki §OK/cdorhed ontt heandnicasiondgd MEmKiolhrdata to
cartri dgce gui des 182 are set on the inner wall

of the
an@dgsqn Hp3 PIARbARARE R ABEY i k0 Hr JElan ohRgniPhneprtridge
.18 r d
L3 554 Wl €8T OO B PEITERE Ul OBy S 10 o
twhighi gk egt miaGal |db@§9n1@@tsh@whh1hh§'1@ uUres | tyreE storage
connection termnals 174 of the storage el enent 80K
e Mfreanthé Oiknki careFedyedl 0K atsbattt@mmeﬁedt aedrss 173

cartri dge attachpnent unit _18. The cartri dtgtc_a 107K
£qigmed: Bnéde ¢ hde TERPRI ddé O ERATERE GATCRRIo0 107K

oo 8EIERG L) O 10 0GRl TheoB! AL on
teﬁirﬁﬂﬁﬁﬂ@nl7unékpb&edﬂ°c% RRcedid®i 48en pnessesatively 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

20



down a lever 182, which is fixed to a rear wall 188 of
the <cartridge attachnent 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

td henbnkacarntshgdgea1Q s dpypmand: tsq s to make the ink
supply unit 175 fitted into the recess 183 and nake

t he iMie siupplyarheedge 18T Kpiier ae tidhmhd i supp yeamnttidge
175, thereby enabling a supply of ink. As the lever
atiigpchgepdr thert griesssPTding ta ehattnlioyidisposedednre.
a free end of the |ever 192 engages with
Ty SRS 185 CaTdg oo THThet BAr £ PR dge et ACHeR hnpp the
calzstri-ragé dExgeriia ¢ g cantyr | d%é%}%ééﬁuf@%tﬁen presses
cartridge attachment unit 18. In this state, the
doptruraallietwe 10f1 £oNnelct chni & ef hkadl 8o 1ld 4r@ar thi@1 3t 0BBYSf the
el enent 80K in the ink cartridge 107K electrically
caggrmiedge @ittt qiHee pt upBiitt | 8ofvid extseRReTr L. shaftthel as
cartridge, attachment unit . This enabl e
SHEThH o2 Bn Of 4% K° BASRedr' i Br T AE OF LAES HOAY- The
100, andh e oty 206 ek aBeNte v 80K; ¥hapl-he Lant 3
pr200. The colof'ink cartridgé’lO?ngag%%gily hglis:,llealq1k
casitiidge BtTRCAowawhed,hat ab thendiok ties timklgi@dPrik, unit
~and only the difference is described here. The col or
175nk iceredi dgdo T0YE hasesisve § hkarfamp&es tilre whnkh supply

fi I f .4 nk kept . It i i red .
nepgdf Tha ShERRCEnE vhe LTt 2 o herly piahbina

a PEpPLyhseadidR. vi Assepanaeer Fiajéﬂ\&@yhrm_%x%&%fs%é‘& down,
cartridge 107F accordingly has 21 five iIink supply

a ahitshll/%3 dwhsphsedsprct freleyeadr o esyiond eviear tIe2 fdMeage s
.different color inks. The color ink cartridge 107F,
WitR whitht$Rde edimet €nt 88oldsHanad apB kast Chphbddge

weBREB  Bt A OohE BB B Fornt PR A e S <
th@N@artridge 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
. ri [ j e rint . .
e SR bgLY, B0t of Dicle bl Sade Rt by copgespons
td kiR efivicheiprigtert bold®.inkd s arhé ayeher tish@dmgr adge
processing routine executed at a tine of power supply
107F t He whitchef ipei @t 8ferenfti gol191 $nis drevidiakt however,
showi ng a processing routine executed at a ower-off
hag RNEY PRE ITHCTRICpPILAMET Y . 8Ghe IOGRATRPTRF €4 therelin.
.execut es . i - [.ne fiF ik [ y
P RN B IR 2L PSR g M L8 B LB 2690 ana

theOWiGeR Hi pfetbBat Bt iHNtEFe IcdB1bUrAGGE1PHELEPEA in
controller 46 first determ nes whether or not the ink

thdar tstdgege0 Al amed07BO0Bas j ust been replaced at step
S30. The decision of step S30 is carried out, for
(OpgfRtelonpp Ly dids ridl Foidt Skt tartri dge
repl i.n . case he FEPRQM - .
st orggecﬁg?%ékggfterit%gbﬂ%%%r ag\éwr%g{n(f %f aéggor |'nlgcg)Wlng

d @A NEE s eX AP} e shas ela ONcUgtceedaldidirtDedt b€ by the
(hour and m nute) of manufacture or production seria

inkupbérpdahdew Lhof ddesr émpe diec i hibe t@eeni dgowWOTKoprtime
107F. In the case where the power is _on w.thout

ande it RYFBAT OGE dnime nREc&PEr iIRfgERt 867K -and 178 18ndt
[ ' 0 Is r - at 0, .t :
fl H {r%%ll&@§ £ Q& El ARIWE e}%@{?tg% at Qetlme
QSTCCOAH%YO er ﬁg re{gjas ?%e g‘?ta ?lr om t he respectlve
ofSpRIAge s@bpIENtto 80l and k80 tofpthatierk 1cartriglges is a
107K and 107F at step S31. Wien it is determ ned that
flpwehakt cahomiidge d0FRKocessiOF hagtjinst eheeguted at a
replaced, that is, in the case of, ‘
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 f£lag, 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. 1In 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 affirmative answer at step S30, on the other hand,
the controller 46 increnents the frequency of
attachment by one and wites the increnented
frequency of attachnent into the storage el enent 80K

Cofhtersogn?r o%? %@ % hener rdgigces f]{%rh( %gt %Eg tﬁl&@ SP6rage

elre%MEE'M@KSb%ag@Feb@T&MeS 130K et 80 genf tdvexi 8ka 107F
cartridges 107K and 107F at step S31. The data read

atouwttdmere3ar.e those required by the print controller
40 and include, for exanple, data regarding the ye

of RN okt ut e, da&ea THatef dF Ag t ﬁél%m]ﬁ gprtridge 107K
orngt }fgéuég;]us%t%e egﬁégigge%lhe E?lemllé ase of

ng th 1 ter L unse |fy

anC ARt iGind € #80an 8¢kuaklty s@%pcHBes U?fﬁtrlﬁ-;atiitf}ger hand the
operation fromthe storage elenents 80K and 80F,

cowtirohl We | 46e idesEmdiets| dher frequaiay| ofTheatachment by
controller 46 subsequently wites the read-out data

ongt JPreset 1a4dr ddresiPATEREHEPRAV 90U Gh PhedRARCHMent
1ndl 4P Fabt SHBREUEN0 St EP 618 ok NEREOOILL ri age

nes eror nk car ges

109d orlOJY(IJ_']ﬁt E%C@Q‘éﬁ Gihe itke] @bn@.ﬁ:‘(ﬂiﬁér14@r &hen reads
suitable for the ink jet printer 1, based on the data

thetda&@rﬂmmmehEEH@E@eéﬁnvu%ehosagmamhﬁmamas 8@K and 80F
the case of an affirmative answer at step

oFpFhAL R %ﬁEFé&er&?ﬁ" 0K Gch 17 p S 98 S ¥hi 5 The data
rea%nglu%t % a éem gl 9” Elge£rﬂftﬂ¢8r%ﬁﬂﬁtt E%ntsroller

program exi rom CeSSI ng rou

a0Ven ﬁfci'@&esufb%b'e%arﬁphﬁé I&atbnﬂe!b%ﬁ@wgoftr@ year of
negati ve answer at step S34, on the contrary, the

mapmﬂﬁthﬁopd&maomgamdhogtﬂ¢omm¢h¢mmmanuﬁanmuoa data

representing the proh|b|t|on printing is dlspIaXFd
regRreiter tefie VEdrdll swi Fer%mgzad’rd {REadirSA Ry MrIait

af%%%gd%g%aled 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
535. This completes the preparation for printing, and the

program exits from the processing routine of Fig. 8. When
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The ink jet printer 1 carries out a predeterm ned
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

nogr igit} hgbprocédet The: chifr BRE F&ME Mg quaRa Tty Hranswer
h i IS det ' b ' . .
L L e

no_C!:Pgﬁ%wCHh, TR Q) R £V 1 OH S & $HBE Bntd n ¢4 iplprofbition

ink before the start of the current printing

ofoperiait Dng el Bepliayedf onnkitcbhesurgits gavelhsvégahdd2 or
to each ink is the sumof the quantity of ink

thej ettsphagndT tafe FhaRt SBY -of i nk suction consumed by

th ki, t .d i bed ' T '
e, S48 o540 95301 et BEOL oLy THEA e

pr {1 R Pg-Lhe YRi ghE ©ds@nvnépk €heppeinkYidd@®peration
requency of ejection of the ink droplets. The

isCaiY®kéer 4Bher coas tdiel €nl ¢6l anddulatess thenaemagning
quantities of the respective inks as the data ,  on the

queertel Bing Qbahhprt FESPSICEHKR P he6kt ARIEEPROWT gbpkghen the

updat ed_r i ni_.ng. quanti.ti | a Ltten ninto
CotHeE ¢ e%ﬁegg%vé)rsetg%?g%é %ﬁggiserﬁoél%gﬁﬁgn%%%%%% t h’gh‘é
cud¥e £ar Ehd98s ntP daAndi 19765 rableh tiex po¥eHeTWritinéd8 by
turned off on the panel switch 92 in the ink jet
suptizdeting. aRedeonnngofoinkhecbhewnipdrionmf Whgchoisi due to
response to an off-operation of the power switch on .
a ¢RErpatePrdWitiend PRt LA HET PRKIPEIPHEVAtRYS Fenthbring

LT L S SBLEEPEOShs VIS eroplob iR ety ing
opedse: Wher e the hiRkun@t off liMkelcohd®mpB@bn Wiltte regard to
stand-by state at step ST1ll, the program stops the

easdquearicei s ntheogres o fatt st epu8it2 tand f etwknes jeetsiep and
the quantity of ink suction consumed by the sucking action
described previously. The quantity of ink ejection is
calculated, for example, by multiplying the weight of an
ink droplet by the frequency of ejection of the ink
droplets. The controller 46 writes the calculated latest
remaining quantities of the respective inks as the data
on the remaining quantities of inks into the EEPROM 90.

The updated remaining quantities of inks are written
into the respective storage elements 80K and 80F of the
ink cartridges 107K and 107F after the power switch 1is
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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ST11. 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
g gondidiOnsnefjd heppihfbr NeaghdOpkBly@ dnhe iEEPRAM P8ratines

step ST14. The driving conditions here include a
whvethageoofnd hetlte iivilng esi pmdintdn Icdspénsatetdnd-blyestate

i ndi vidual difference of the print head and a o
atediler®iDhL6f cOPr EBEI 6ASCoVESTHFendtt elFori¢heprinter 1 is

di f.ference bet n the.respective l.ors.. The program
D IR o Ao P Es S LaUR: B of Ta Ry Sricty T tier dmpsops

tHd & e FEEROM 98 Btodirel SEIS st Siof s d Ne £0PHENtS step
of a control panel, for exanple, an adjustnent val ue
STl corIrecthéheasm sdldmmnnent Dhkhijeti pgipostti bnssi Ain the
the case of bi- directional printing, into the EEPROM
stgn Gt PE1Ep2 BY 1Bt SHRP Sgrldgr 8 therrskerdianfle the program
r.emai nj uanti ties o respectjive blac nd
aL5Tr "HRRs SRR e Sl DB e M BRI oG 7 0 at
s tid}P g@ﬁ?féﬂa%ﬁéﬁéggﬁhsl&ﬁﬁvtiaiﬁ%nm%i&@g 8t the print
bl'ack and col or ink cartridges I07K and 107F at step
he@ll 710 ALheo tHiat , EERROMr O@r amt csit spt 188 IppwerrThsugpliyving
off at step ST18. (Structure_of Storage El enents 80K
coattl BHEY} STRE Lentidrhat A8t R uEP @I hetBeofigying signal
el nt.s K -and F.is.described.in detail wt .
to'§ g‘éﬁ%%§?% E?gstﬁ%olntﬁPEUg agésligsrefﬁx?éﬁg'%?%C%rlnt

he@i@HTAMd |dd45d 1 8k bRJokhBorirder 1\gh Bbrd6hped td NEor the
storage el ements 80K and 80F 25 shown in Fig. 3. Fig.

diff eghmwse atidritesses Oliet hespaudtriote £6120G sedéfhdé rpmogram
the printer main body 100 and the internal. data,

SubSEHEIeR LY R hBF ¢ SnEPYREF PR StaF hyEY P ErfeRe BOKL M Phthe

to,.i . d nf.aor i op.the black in
RO g 2 Ot o R Eh bR haPgedbBgt A f = contron

pagentr oot Cc2B@pIREN an adjustment value to correct the

misalignment of hitting positions in the case of bi-
directional printing, into the EEPROM 90 at step ST16. The
program then stores the remaining quantities of the
respective black and color inks, which are written in the
EEPROM 90, into the respective storage elements 80K and
80F of the black and color ink cartridges 107K and 107F
at step ST17. After that, the program cuts the power
supply off at step ST18.
(Structure of Storage Elements 80K and 80F)

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

internal structure of the storage elements 80K and 80F
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fromthe printer main body 100 and the internal data
structure (nmenory map) of the storage elenent 80F with
regard to itens of information on the color ink
cartridge 107F. Fig. 13 shows the correlation between

sl S £2853 3, "rHlE SLPiARReS SRR 0K ANGR0RBRY ron

e addressésin contro e p

1ol kker £4Gk thlephhiagle i Bl iGABLLENVIA6 0104K 8RE {h€ernal
color ink <cartridge 107F have cavities fornmed therein

ddtm sunctd tomreaSnéheriynkaphanbehse andreeppehlearin@aBdK with
color inks, and include the storage el enents 80K and

regr A rted pele@ M P § . 1 0 F ATIRI TS Ahisedithen 1 FBEPRONE Ggetridge
lied for.the stora el enent OK and, 80F. _Th
lo%%lgR(]%gl%Se%lﬁf%rl?Wﬁeast%gF ge > eqf;ﬁ’hpt YRR dI-CE 200 seen
f&QFrﬁ@,eg&lmeJé/r inghude ddie MesoLyacelHs 184Krand Hfra
read/ wite controllers 82K and 82F that control
s treadt uge alfdhewa 1ty ngapperodt itdns of odaige fe bamand SiOH ovith

the nenory cells 81K and 81F, and address counters _
regek i ddEnhat doheruptden R 68€asScdwy dink gartridge

di iti ti of t.a bet t
TR T S R Y
in8iheVisd deg s catbWelitess FR0td0h! £65 82K 8Rd 8daddsses in

response to a clock signal CLK, as shown in the block
thdi agrmarol FiCg.20®. (The addrmessesntipliilear s4 @) age

el ements 80K and 80F are specified by the bit unit.

In thBespdadk c&ﬁ?‘oﬁa'ﬁé?léb‘g,get A8 7&ddredskBej gokde ink

I e n 80K .and, 80F repre t. the. head .

ca%?i%rle ees1 @?Ft hévﬁeéﬁa%ﬁé?si %O\/\Hieﬁr]ctrh%r%%?r ggpgﬁcﬂcnblon
as2@hR 6Ges ShaMfeardBLhaNkaLD W Pk shawedo1lde dakd, ana

structure of the nenory cell 81K of the storage

ingledentt8OKs t ochgeed liememes bBakk ank 808t | rrelgpectiély .
is described in detail with reference to Fig. 11. The

InnEhdsy c@QaBEIRD Eot SERFEONT cAEft 280K athst @B dEREs 84 omIe
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

t f bI t dat th
DL Bat T 06 PR SOary” cEf| CBLRHThG & data

| engirh, Of 38R tsscrLﬁctPthfgeofOftHé‘frﬁ’érﬂBE'{o%eQﬂLtg‘fK of the
frequency of cleaning the print head 0 and a piece

stfra ¢éoemaineant BV K henéleduenciyn ofhe ablackmanik ofatbeidge
bl ack ink cartridge 107K are registered respectively
106tK tiised gg@raidzed ig8dand iI0V bt RehgvwiaRra tafFa g | édgt hThe

MR bAChi Ltk A nhE RO a4 Mol TR Ba 0K ghe s 0 R dEESses 00
t:h?fgm%lltxtelrf?d J_c'ill?eaﬁg(ylels(?cé@eaaﬁ’brkgl%é@é@lée&g&mfit?ble

s. The data regarding the remaining quantity o

s thlracke ibkal s5al,| andt edide ¢ besheadtaddirss 9, am@Ngh are
the readable and witable addresses 00 through 18.
alﬂﬂ@ﬁ%@ﬁaﬁ@emﬂﬂea@nabﬂﬁsSﬂﬁi@@@aamgﬁnﬁﬁ®g the this

n|n quantlé% of _Dbl agg # 0 [
ARl E R A P S AR R SR R TERY
qughﬂgh: ngfh9§ac§n1 W t%a&f¥f£§@e95dlgq Q?%p QszOO in
percentage) and gradually decreases to 0 wit E

thpriogmessy oblaxetHthanint a tdwer prlienid ity of 8Cesss . Tha piece
remai ning quantity of black ink may be replaced by
Ofth@fﬁﬂfﬁlﬂﬁl@ﬂi Ihkheohseane ey 95 alifaningierecesent head

mount |on has ggﬁ t|aI val ue. of
all

T B gen s ehe bRt B o, ERgarins Brenfier ot
at'i:ﬁc%ﬂ“ctcpf a Y QU £58 Ak L L 8B 0 ol 4 Y iR ggtered

process. The printer main body 100 has data regar
rebbe aiaxv el a nkicapddnd ese s 0 & hadlackbant kakong ani<at.a
cartridges 107K and 107F. The cal cul ation of the
Lepatée rifade Pils hasdd Pdie G bt FeBnRRK adhpdeia f sk time

pe%ggd of attachment of the ink cartridge 107K is
registered at the address 18 having a data length of 16
bits. The data regarding the remaining quantity of black
ink is allocated to the head address 00 among the readable
and writable addresses 00 through 18. This arrangement
enables the data regarding the remaining quantity of black
ink to be written preferentially.

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

value of 0 (expressed by percentage) and gradually
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actual amounts of ink consunption. Alternatively the
maxi mum i nk capacities may be stored in the storage

el enents 80K and 80F of the respective ink cartridges
107K and 1.07F. In the case where the am)unts of ink

consunption a Iace of th rerral
quﬁaﬁe?‘%sest%fiﬁﬂkyleﬂﬂwa BRIERE Sarbunt <oF 1 iR of the
pPPHSg HBy st akepan 'ﬂrft!@f yakye bé@yalb@ngﬁaé)fdgta
t % ta wth n0|n|t|al values witten therein

réd &rgeneyr ahbymaﬁﬂﬁﬁmnimk.cd@&dﬁiﬂ@etshﬁnl héitalackan® color
in the range of 0 to 90%into the data ensures the

ik copate igs $ ok 08K iamid cohdlinpt ThA. CEMigubataegeradht the
al so enabl es %e secure determ natiqn _of wheth

r
p%?enFﬁgeq&a'S‘n AP oroR n@%éb?xﬁﬂuﬂhéqmlg%%??? éfggaitf and
urego éhc‘?gaﬁ?&"@dhr%hrﬂgi‘ifo%deq%af e FREESC l the
“Gs carrie uring the us t'he ink cartri

maSeihing ihike d‘@gﬁawﬂne\salmmy obet Beodaid 0N the aammage
of ink consunption equal to 90%effectively prevents
eligtkehtond PRimm A QU T fhehsespaasevefinkecprintidggs 107K
procedure In the case of a half-sized ink cartridge,
anghith’has half the ink capacity of a standard-sized

i nk G4 tt'h' d%%’se %te@ethteh%. o%ff?%é“cﬂ@ J.%ﬁ@@dﬁé’uﬂ&tii% are

or data on the anopunt of consunption may take an

uddi timl pvakee oaf t&(b(xﬁé(r@ﬁﬁﬁiﬁ@ kya pet centeage)t Afks, data
alternative technique sets 100 to the initial value

onpfthiehamgarret orf tlinde r:@miwmm@ioqumyiwkefam nknbtielt galue
the initial value of e data on 28 t u

L1 Bris B h O BRE Rbubl BEEEIEL BRI 2 g e Tl P S L ten

cHALLASERG IAhferdiey! hlsle 1,2£0D1 AURGRAR] StnENGnitial
remai ning quantities of 1nks to be nonitored on the

valdenticathscahageher botto o simhdatdesidaad igtksures the

cartridge and the half-sized ink cartridge are
acgurahappentid aqmheocf ink consumption. This arrangement

also enables the secure determination of whether or not
the gquantity 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

manuf acture of the black ink cartridge 107K are

stored at specific addresses that respectively occupy

mnimumbits required for storage (storage

capacities). Nanely the storage 8aﬁ§>aciti es required
0

ther a%‘f’bllnitn)é’ft R S)éb‘éé’f‘m/tel%‘ ec®RAFOUPAES S 6f Chicasing
i.ft.fer f, ‘ . . F | f
etk Shatie AT RE BRAEL. TBhoLATRES: LoBrl REf Bnables

tAbk thReaddle§sqd8nhav ik o dat axkerd hOfmdnPtbsed dn the
pi ece of information on the nonth of manufacture is

idegitsterledcatl ¢ Woeadde ebst ¢ stavndgrd -ddtze d emgt haaft i dge
bits and a pi.ece of information on the date of

aR@nhhgc A bt 1 §12£8gildther @ATAE 198 ABresd taehakiagty the

ength of 5 bits. A piece of information on the
p?‘?}rlrge(rﬁour) of manufacture 1is registered at the

addr esse 38 shavi nth o b dibeNHdn Hfin§ Ridt Thd PAEES afture
information on the tinme (mnute) of manufacture is

of eghst &rledckat ithke caddneisyg8D1IAEK rgrea dabaed engt petific
6 bits, and a piece of information on the production
ad@Fearefub@t TESRAF 51 EPeY AF UMY Fddrbrum4BitRaypAyired
d I t its. ' of information n
Bt Bratinct S rhad, srp AL TEEE8Y ot AR Tt 3 P rase
cdp&ci ¥alkisdirdteyd €F 8@ of o + Nkt 0 2RH A tRILER He b PLOEMBLIERRs of
on the after-unsealed validity termare respectively
inkgrnaéien agte tihé faderes < i vand agctlvata | Bogtéxefmple,

3 bits, at the address 60 having a data Ien%th of 6
2 RieCeafd HNEMEN2EIPEsOD IS KRGt BARRIR&GIgiRE of S

Syl Srsmec il A el by IEOREY SR oo,
a grdcedge iH¥drmstadencimeché Nmdatd lor WnhRukefererseis
to Fig. 12. The nenory cell 81F (storage el enent 80F)
reagiss higddedsabgdpaddress 2F having a data length of 4 bits,
and a piliece 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

u 1fl1es_o Vi ' t.a. L nk, yellow i nk,
6% gﬁ‘}%’lﬁnai tr?l?%agnnldéﬁqgaﬁt rgg%ggg)gn atgl' nk are registered
at thenaddassestOlcte loh, tA8, mMbr20cEMItREF of the

menory cell 81F, each having a data length of 8 bits.
sAopiagre eofenaftr 8@t dmohudbd finegbencywylofr cileRncagtridge
the print head 10 and a piece of information on the
1prEqhetss oF 1ReCat Rt a sl whehdsiirenreckpthiidggd 2. The
‘ e {egister I ecgtivel e addresses 28
me s Y bl A e S8 & El X0 8 BRr Sagrasaes 00
tREouRfoBEBL AR crOR R hOU3lcdtd® tRehi P82 Qhbald a8RIMER i tabie
of the ink cartridge 107F is registered at the

shddpgss a3®@ chdrd g andasddiresgtds 4 tiGrdugk. 8Fhewtldich are

regarding the remaining quantities of the respective
atbPeptiatkstara arestAktYt StPReIfeRFeaddPBssed i®res of

. 20 anpng..th dabl e and w.itable _addresses
LhEbEHAR S 30 She S FEAEEE B O R T E R
m& §eALAl Nkt Npen e ARG AURlH E48S Phk NEnheBPEEY MEgenta
color inks to be witten preferentially. The pieces of
inkfareatieqod stegaedi ag the mehiressgsqoantiod eslof 18, and
cyan, —magenta, and_yellow inks are allocated to the
2¢ iRt thepPeaery ﬂe%?{t 8L F aff3hrdy bBEsapflata length of
g | {ﬁgnation regarding the remaining quantities of
l'ight "cyan and |ight nmagenta inks 30 are allocated to

the foliaa® 2 Ryt Eembt8 ol b%) thEhkse @RIF I HE PESNing

Is thus applicable to a color ink cartridge ~ having
thmlgrintedesyl ol 8, aoyflam megeat af and omwmhd bivonTher dote
£ the re ‘in%n61%%§ntity of‘each color ink has an

TP RPYVEFuE SpExpieddsd AR Per LRkt 8g8)t TRge 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 Iy decreases to O with a progress of execution

of the printing process. The remaining quantity of

each color ink nay be replaced by the anpunt of ink
consunption. In the latter case, the anmount of ink

.Qn {1 as_a indtial valu f 0 (expressed by )
aggrég%adgag?egngOg%&&u%qufOVﬁglgegsggti%é 1686 tlﬁsa) - This

ARtags €88 cOuRXeeUtheR 8bpiN&aisntd ROCBIAGES Rk A tridge
arrangenent of the data on the remaining quantities
hayinge omelspetbhiree cullorrs nksyamre magehab,t @addieyellow.
arrangenment of the data on the remaining quantity of
bl ackT eIl ahg ¢8 thuF et inpeei gneaitity gdseridiedolor ink

P L nf ' lati th
T PR LI AR S g age) ana

n ure
gd @ied 13t aeRacddi6s addpessen Ehﬁ'i:ozgq%%eé:téf’eé%efgﬁ%li@n of
mnimumbits required for storage (storage
thrappriniteés)y Maoeky st.he Taieornsagra i AaPACidu A5t § egUiFFedach
for storing the respective pieces of information are
CH T dridhant Bf BRBLARGGhEY. tirerarsunl @f ik gicereumption .
i nf.o j on_.the ar of mapufacture is regjstered
Idatr{fri%erﬂé%gglésgaf% ’h)aé’\?llengjmé()%igao enth COPSEHR EEon Ras an
initeCLl faldé 1Rt | eRpYR ey B rfe SBY |
regi stered at the adgr ess 4F%§i rlfgea da#%ﬁ‘%#n%tegnf%?uilly
insineaseandoa Jgl®ceivh anfaramtéssn ofF tdie dhat €0af of the
manuf acture is registered at the address 53 having a
Pt F2nBERCES S bitlke anrpnaemestti afoitigt idbntanonhahe
' u f, . act.ur IS reqgistered t he
reygﬁejgxg&Sghﬁglvﬁl@%g dé\%atfleengrf%s%gcgfv§ BT alpiketeATe
siofi af of Srethena@tddifehdi® 6 RML)a Pfa SBRNHHACLWE {55
registered at the address 5D having a %Iata Pf‘%ngtéhnﬁ%%élng
quenfiityy @fdbdagikecenlof andf dsmathws b tt ke gt DEUeklaR,
is registered at the address 63 having

deggri_%l ({12%rrber: ( _ _ \
dadt%F T NGFR-of 8 bits. A piece of infornation

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 vyear 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 termof inks, and a piece of information

on the after-unsealed validity termare respectively

registered at the address 6B having a data | ength of

3, bits, at ress 80 _having a data | ength of 6
SbF?g%’aﬁ%:%%Q?ﬁe%ggd¥gé%rm§glﬁ5Vi ghﬁaF&”Fén@Pﬁ“Hﬁeé of
m&PhhgadRef®s rHNGdPi FH8seqldrapfel RNg st l.omer 8-

bit addresses ofg?he coﬁtrol ICFZ%%dgeen PFQ%%#%?QV& data
lemghheof raimibedy at@D,a aslileesses Gth+HrAEEN kP GhCthe

allocated to the information relating to the storage
PR EHERL OB0R FFla hehubbackipnkegdsthatigd d07kheanddress 63
he dﬁesge% %Qlt rOUﬂB 3% %rz_ al located to the .

P OP nat o T et WP hg P& Ehéstor ade PEpEReE gorfermation
ord & £ eyl ok a&frﬁ% 197F, . .length of 1 or

2 bytes 5 alfgcated tocegéhaéﬁbr%§g$§Tﬁ%§%%PP§%ﬁqwﬂP the
vajetdveen themaddr asses, idnd e $106896f eheti St 80K 8Rdthe

80F and the addresses in the control IC 200 (the
affigmuesReLSd @ ldoiity s atdak dpeotliyaliy registered

refere o Fig..13.. Data are stored by the unit of 1
atb)‘it'thee ig]n&?ﬁéesgoﬁgr glavll(lfgzc?o,da%%rje‘éggﬁ& 2fark i bsedabythe
adidie s $18idt n 8% 15 Phtad #h g St | LS 8& nd

oor s i gb té%&%t[rpt()%gg be_ites?re;}nﬁd 8 {(Eﬁfzsaddress

. In the control IC 200, area o
8 6abeorihgghy daltlanciadegit ht e fevernnihe. dat a havi ng t he
length of less than 1 byte. 1In the storage el enents

80K BRI HntPhE igiherl haadd 16nl yandegr ¢étus reswer 8-
allocated_to the respective data, so

. M ni it
P SIS s plloreledy polbggrsteecive dila 50,

here s ho'v

mafReadidyg 1Pe! ahhar /B FOr 98, ELaMaY S, 89K, and 80F) . to

The foll ow ng describes a decodi ng process carrie
theutnfarmhd icounrsd of it flecd eadi BY capef@td EMERRNBHREE the
storage elenents 80K and 80F, which is perfornmed by
bl?ﬁg tghtpeptridge 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.
Thecorrelatiopbetweentheaddresses:ulthestorage
elements 80K and 80F and the addresses in the control IC
200 (the print controller 40) are described briefly with
reference to Fig. 13. Data are stored by the unit of 1
byte in the control IC 200, whereas data are stored by the
unit of 1 bit in the storage elements 80K and 80F. 1In the
control IC 200, the area of 1 byte is accordingly allocated
to even the data having the length of less than 1 byte.
In the storage elements 80K and 80F, on the other hand,

only the required minimum bits are allocated to the

I'espective data, so that there is no vacancy in the data
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IC 200 in response to an instruction fromthe printer
mai n  body 100 (the print controller 40) , with
reference to Figs. 14 and 15. Fig. 14 is a flowhart
showi ng a processing routine executed by the control
IC 200 in the course of the reading process fromthe
a%%%rage el enents 80K and 80F, and Fig. 15 is a timng

(ﬁ{;@éé'ﬁa bhe L8 hor rfm tdheo Feadi BO endREESS 0KhaMA | BOF)
the T1owchart of Fi g. 14. Wen the programenters the

procegsd Mp I bawiimey dfes FEghedda dheoddmya glra@ge0carried
first makes a CS signal in.a |owlevel and resets the
owddmesbeconntses og3kh arke BRENPrPPeRE tdiFr 4G e FBReRtoTage

80K and at_ st S200.. Th I n
e]rﬁéﬂ%gtlshgggsasr} ng{?Fi' nwglll’?}lg%%:g&v%#géﬁa‘egefogp '%12% control
& ¢ks Se 830K And 8- i@t 1 88 Aebhvenstptenater main
]xz?gga%%lo. he S%ntrol Ig 266 subsequently makes a RF'W
b&i@nao ( mha pownltegeh tand. tdrrdly, wpadi Fedsrereadingigs.
operation fromthe storage el enents 80K and 80F at .
lstapd §220. Fige dohti¥slal Elooschateh hepdty & fHeefpesing
nunper of cl.oc ul ses to t.he storage .el.
r i redeclien BB kol FE B eoat ot Gafiree of
' rEspeBds EPomar HESE f 6€a8@dEe8me ¥l GVK ©ind 80F,
t%ﬁkﬁﬁﬁaﬁf%%$§he printogontrollerago and at which the
arfd Frtg cast 1 sld erimtng eduire®n tbegacramiarodsthieoreading

reading data. In this address conversion_process, the
PRAR $ 8] Shewmoikohder £ W ¢heEf C4ddreSs *Adf and an

end address *Ade |In a desi I I bile of

dat a e cvee s B FIthER TP SRSt ISt o he ©
FiPNt1 0l | ehedBoh@AHT esctPoGar Nraf acaess 4 ws shenal in a

readi ng operation, into the correspondi ng nunbers of

1ood dokvgll sed. rébse toontheladredd swcressived goanguBllF in
(*Adf -1) clock pul ses and_ (*Ade-*Adf) cl ock Pyl ses t

the6t ogiasiage B enERtROBER hAGFBOE, Step 5200. dontrol
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 rangde

of addresses (bit data) in the memory cells 81K and 81F,
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The address counters 83K and 83F in the storage

el ements 80K and 80F increnent the address by the bit

unit at atimng of a fall of the clock signal CLK

The control 1C 200 _thereby specifies a desired

ajdupésd dhscanspadlerTAé aaaaigiest & mltrhearstaﬁ%@%s for
| enent 80K and OF are out ut to a data _hus at
et RACHI (MRS T T 00r e Ik O A <8P0 Fd RebSTs of

ch6c40G, oLl shize dssiFed geunto PNsuEBEsaddres Loutputs
counter required for the reading operation in

(ahave INManrtiesck anadl segpondr { ¥ ¥ det-énest ) e cek mﬁl@l@kato the
corresponding to the desired address, for exanple, the

SHQF@Q%1Qh@m9€éﬁ(ﬁomaﬁﬁﬂaép@?e the data on the nmonth

ufa re, the data on % qu{ y.te and _
the d 1 %ieS af PE ea? %10% Ety 1Rr atSquTB?JQe
ef»éﬁgm@%dﬁ@%@%ﬂ@h@ﬂ&&@rﬂrﬁé it P X RS £ SSR Mt unit

bit unit, so that the control I1C 200 converts the

ablet tdiai ian g taf td’léakly]t efdaha,chsckes i gaalt beKser Tale daharol
to the Earallel data at step S260. The control |C 200
IE€heR0ok S@QPXtﬁ?e%bﬁW@ﬁtéddS§QQQQﬂ34@¥%S§aP§ s6ePh&240.

rint.controll at_.step S2 hi.s | et es
TBG B0t Ry b Es Bnd ne ST anl BBPRY (R fod 80F axe
gp
oRFRGESEL N IO ities @ft EhE- tiftinhs odeskEéiferh of the clock
previously, the address is speC|f|ed and i ncrenented

pbyséhe Uhte goirttialthCs2eabodnteotls i fdessrofi Eousit on

Enbodi ment) In the enbodi ment di scussed above, pieces
tQﬁ a@%?8Pﬁa?PBﬁﬁﬁﬂkﬁqQE}¥%dt#ﬁﬁkﬁﬁﬁﬁ%&ﬁ%%Ego?P?ﬁéﬁ%ﬂ@ in

the ngtrlggﬁﬁ%{eres 1d e@€?§g%iﬁ $§¥%£%SSP§% %u%put data

dte3dées y-occdpy mni rrum

cdﬁﬁébb%@dﬂﬂgst@f%%% deldd Seadl hakgEN! £hablkesndiee,
limted storage capacities of the storage elenents

d880K @mdti8@Fyeéarbefunahufegvffectivel gatdahen the month of

arrangenent of the enbodi nent enabl es
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 $270. 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 nenory 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
chrfraringg e onre Tt sradr angeuente senisan st thpe el fiic addresses

storage of nore pieces of information in a fixed
thadragePesfdciayy Aarume mémidti gttt sirecissegd fsov e torage .

Thag T G ShEBEs £ St Gt Bl e “hbrage cepacities

ol enents: 80Kand 180k 0f s t BEkPLAK s @Ad+e0lY dﬂkllzed
cartridges 107K and 107F, where the data on the

ef epmitnivgl guantheéi agrah geren aref sthee@msfiment enables
application desirably reduces the cost of the
a eXpeaddbImeme K @thllsll@g?es wiorghahg adARcahedhéo data in

t odi t, di d
R AREeoAn i FEEorE St G A BeE BSOFGRE FBUSHL to be

aigseg%@ttoag%%%exssm%g@ sr%%qaﬁﬁtéfk%)é gxége@sed for

prior he read only storage areas 66
tm@eslt@&ﬁﬁ_;ﬁ P asbatage ©l eaenbs &e&@ma&a}an Evemmias

the structure that carries out the witing operation
apragaeaantt ¢nneresatadl ef fapd et tsdipeageopfigecacead eces

;§50 nd 7 O after th off operation of th é(povver
ﬁ%ﬁ? 2P pERel Svit%h D20TERISs CIRRGH

ensurgs Mﬁﬁbeﬁm%fntt Qﬁé’&iéégg 9BeRAL | Qe né@b@n51ve

before the power plug is pulled out of the soc
Eﬂ?@OMonWhgumaUarrxﬁstmmteﬂmbﬁlﬂhatseqmeﬂtﬁ@plae&e%ma is

i nexpensi ve storage el ements 80K and 80F enabling only
aphbkigg Sefubhei artoms@s,@l{e@%w cHQ¥ apd 8OEt o6f thigeblack

oA G ARSI A0 LD 005, PSP BBEOURLY e on

uces OSSI Sal
tHEW bhibAa ithe @k@éﬁtu&%@l fdcat hphs a@fe Fi¥Sted. such

Enbodi ment] 1n the enbodi nent di scussed above, the
apgddrestion 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 nay 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

deepdabteadncdhawe s abke detcorexgee atkas bt and THE airek
accessed prior to the read only storage areas 660 and
cratt T NefePyl PHE RBEdhBF E - aRdus\W Y aPIte Ftorad¥ reduses the

650 7 t t th dd
Do EbOr PR et ORI §Rel Srie a7 o8 T hhanogRe data.
Wo%f@f@é@&%h% 5@9F§£§@e§m®odﬁfl@ﬁ@t' On regarding

he remai ning quantities of inks allocated to the
head dddrigss esmbbdilmk e degtsteredd #bovBe emdk address
addresses. The principle of the present invention is
C@plmﬁ@é%l §3Kt @WlﬁeB%Ffuéaldr iegtfe ‘ftfyqaecpﬂnﬁemp twpehi cfhe

he in es a not nDu on th arrla
oot ReRE SRRt b e tE ot [t agress
cb'ﬁ%t’eﬂ!‘s Cﬁafﬁ ra'rﬂﬂ%ssF ar e_[r{TcElllﬁtseg:a% t %&%&f%gﬂ%% should
described in the above enbodiment.” I'n the ove
benthdnrierd int hachERREMhherapphiteth&oreatiad 14 iy ritable
el ements 80K and 80F. A dielectric nmenory of the
s§eqash |aanea%c@é§sap91p65@5ﬂm W%Saéeﬁrllm dau tdfe read

PRO\/[ The EEP In th
oB0S & SRR 5t RECr BREI oy qORES 1T eLheof cAROLE ana
whi @ SRl 88o1hge X UIBI 8D Lalatidy el g ¢

ate the
quantities of inks. The cumnul ative anounts of E %%

htghsunptider smys tiowewdrgsde fuste residach 16f stthﬁ:age areas
remai ni n quantities of inks. The ink cartridges 107K

6éﬁda!|!@7¢%l93edeq [FobRvEe difhodhremiarys © fefpasedion
<D e DK SSRICOR BRI TR, Ao <o
tRé hBed aepEbELdIeRAPL @Sb8N@egistered at the end
addresses.

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

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

In the above embodiment, the remaining guantities
of inks are used as the information relating to the

quantities of inks. The cumulative amounts of ink
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nodi fication of the present invention. The ink

cartridge 500 includes a vessel 51 substantially

formed in the shape of a rectangular parall el epiped,

a porous body (not shown) that is inpregnated with

d otk ang tacsommbdahed dve t hee/aseel ihteadNd rfatB@VLEMaining
menber 53 that covers the top opening of the vessel
BlanTheivessef 5ikiss parted into five ink chanbers

(like the ink chanmbers 107C, 107LC, 107M 107LM and

107y The idecarfidgssr 141k gad 107E wied dudBedbpye emboshagat may
enbadi nent )., whi.ch .separ.at el y. ke five.different .
e UL BERG iRt el R S e v is 2

pe R RtivBKSewal@s rgﬁﬁgdh%?ﬁ@ﬁsﬁéé &f PRSIk QP& @ 6@ as one
bottom face of the Vvessel 51. The ink supply inlets
nbddifitcatibe cfpheipkesent positioons face i nk supply needl es

(not shown here) when the ink cartridge 500 is
at t acHét t % EHHS dRe aP PAcHREUdeMi & FesBti Ater

N ( ) here).... Paj f tensions 56 are
TR St St pebabhy oF o R Rr e
ﬁﬁﬂdlﬁélepmﬁgﬁlsagﬁééb%%(Hb&fe(ﬁb@es%bﬁKW thak is
supply inlets 54. e extensions 56 receive
ipmojeeghabrs ofi tth lavierafdoacshbomodwered ifnxethe ovddeel 51,
printer main body. The extensions 56 are | ocated on

y )
PGt F QYR JREEPER Oife ittt VSRS tBs hR® opening of the
[ tdvel ' i ar..rib 57 i
VR e B vt The T omep R I EZ 04 il chgmbers
(26 kehad Hha ruprdigtib¥akl 169¢, The7reessel7dl 1a somhasna 107y
check recess 59, which prevents the 37 ink cartridge
1800 e ohrbercag tatidehed 0T/6 tdiss anssielabine tivar abbdge

agtaahnent unit m stakenly. The upriq%é wal | 55 al so
eRRO L BeREds BB LSGRATRECATeH P tHe ubsEaRTent color

iﬁﬁgt.e.r I‘?{)k ‘Jh}%‘lﬂti‘n?étgh%' Pgr étfégggc%qq‘e %olor inks
clrcult oar I's nounted on the recess

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

ded h '
SO R POLH TP 50T T o L b

cLhe ahoye E'EJQ%(HHM’& hhe tf Ima%@@k@m nks, that s,

magent a, cyan, yello i ght cyan, Ilght magent a,
are amnblmﬁﬁi@htheaﬂhn&ﬂlaysofmmﬁfarEQteselﬁﬂlmmst is
The present invention is also applicable to_ any

loemtiathtdrihefs whs hpBitiadr \‘f"eﬁ’dﬁf’d”ero%ftrtf‘ol"blrdﬂﬁk%f fle ink

oG5V fe 3o ComA P P %0 LSO A Do
sgi ff %%ntcfﬁéﬁit' %%rd ngl UgLBO OtRirs DaRyakave-dh¥8cts,

color inks In addition to the above five col or inks.
wiihehpa esens c A nednt o dad s cooit aeist pinct bd poitherabaie body,

enbodi nent or its nodifications, but there may be many
aaﬂh@rsmaagﬁcatlﬁmt ¢ Bexig 65.0%hY G A | Ohst P tHRAE ace

de art romthe ope irit of th
tRREP en ?cgpaﬂ Yﬁgies lﬁvng%%gr g%ﬁi%%d with

ngéﬂyfdﬁSOBSEh%dHE§§9tah@y%ﬁﬂéﬁbﬁéﬁs|5§Et£@doﬁbﬁ for
y“the terns of the appended clains. 38 WHAT

pékAkMthﬁg theAeimkutar bpiadge For nounting on a
printer, w%r|5|ng a cartrldqg body defining_an ink

chanbEr ?beh 8@ vn qnﬁkodllaeﬁéta §‘teorf69gée devies Adlfftedhat

th d bod d
120 RGeS BB O 300 LU AL Yo, FLEGK hSenta,

ast YRYE: daV &8, trIé@l%'r%Qtiﬁf%Jf dQ.Q_@Te%Cérﬁt. R@IING- inks. The
arranged for the transfer data in seria
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 yvellow, 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, and the electrical contacts including an

i nput -out put contact via which a serial data signha

is input or output; and an input-output control unit
that inputs or outputs the serial data signal via the
VHplutiSoGEPUEER drt'act, and wherein the serial data
signal contains data that is updated according to use
of the ink cartridge and which having a data size that
i s anlint@yratPful eRpHeBr eifght BIUST1ARd GAt adt h@F1nter,
is not updated according to use of the ink cartirdge
AiPrattPeéast part of which having a data size of a

non-integral nmultiple of  eight bits. 2. An ink ,
cartr?dﬁ@tFéﬁgﬁdﬁﬁﬁiﬁ@féﬂl%9ﬁ¥}ﬁFér?ha%%ﬁbﬁ¥éPﬂ§? g inks
cartridge body defining an ink chanber to hald an ink;
a stot aeFEﬁ%?ﬁerﬂﬁiﬁgédmﬁﬁP?ﬁ?eOEaF??i?ﬁﬁ§1688§ a7 and

conpri si ng: nenory_cel| for, oring. data; .39 a ,
¢ et | PEEol |9 tRHECdferol SoTEddTag oF  ddegtrical

fromand witing of data to the nenory cell; an g
HEAHIE-ELUt 8 LF hdtoeolts, OT W F e pdrbe qro’ Gie electrical
recei ved cl,ock si gnal en data is read from.or . :
CPPELR 5 100he T raGrY LB A SIEF ot PR in serial
fl ctri%al gont ctsdin elggk{gcaev.ggnggai%ggiogixéép and
FELEPoPEGE LT entht 9 the® 16T i Ccoht alt's BaIrhg ™"
rranged for.the transfer of.data in serial ashi on .
e RSt S R Bt B Bk ni iR vae

G5t Ll gal; contact s Lnel udi ng,an J nhulsQut putq cont act
Whi ch ‘@ serial~datasignal is inpuat or output;

and %%1%9&%&18H£$g§ && ;&ﬁJ1HHktt5Q%tﬁhBBH§S?ProPt uts the
out put's e serial data signal via the Input-ou d%t

&ﬁﬂg§c%atgngignal via the input-output contact, and wherein
the serial data signal contains data that is updated according
to use of the ink cartridge and which having a data size that
is an integral multiple of eight bits, and data that is not
updated according to use of the ink cartirdge and at least

part of which having a data size of a non-integral multiple of

eight bits.

2. An 1ink <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;
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wherein the serial data signal contains data that is
updated according to use of the ink cartridge and
whi ch having a data size that is an integral nultiple
of eight bits, and data that is not updated according
to use of the ink cartridge and at |[|east part of .
whi ch havi ag r&addraiss zeoptral ifon- FmtegFantrif t Fpreing of
of eight bits. 40
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, and the
electrical contacts including an input-output contact via
which a serial data signal is input or output; and

an input-output control unit that inputs or outputs
the serial data signal wvia the input-output contact, and
wherein the serial data signal contains data that is updated
according to use of the ink cartridge and which having a data
size that is an integral multiple of eight bits, and data that
is not updated according to use of the ink cartridge and at

least part of which having a data size of a non-integral

multiple of eight bits.
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