TI TLE OF THE | NVENTI ON CARTRI DGE AND RECORDI NG APPARATUS BACKGROUND OF THE
I NVENTION 5 Field of the Invention [0001] The present invention rel ates
to a cartridge that has a chanber for holding a recording material used
for recording therein. Mre specifically the invention 10 pertains to a
cartridge with a built-in non-volatile nenory and a techni que of

'lt?refigtsgjt EA‘lr?th@]f_ngoggt gﬁge%wﬁ rom such a cartridge. Description of the

é 5 aratus_that _eject inks on printing
paper to record |ﬁﬁ'§’€ IDGH ANDSKEH RPEF%PPHPB%EU and recordi ng apparatus

that utilize_toners for _recordi ng have wi dely been used. A cartridge

attached to %%GEOEEDI’QEOFEFHE NZE9Nus has a chanber for holding a
recordi n® nBieldarf| the IRKeBEieBner therein. Managenent of the residual
quantity of {R@0%kcording material is an inportant technique in the
recordi ng appar atUse FHweserdcoidivagtapparnstlstapuhts & heastmidapt i ©mbf t he
25 recor di nghaat er icddamdsoor flonghbddiihg sof rewordjimegmateribit ased tHer

resi dual quanétdydbdhgt heheeeandi ng Matrer i alpecddimatldd f radme t henodrstetared
count ark stpeetlaifisa Ny y cadftdilliyye et ng appalet il foonthel aedbgenent
purpose. Theesdofp Halaamekciinouiee oft Hrethdnitd ikl |iinfdirmiRNiyy ©d add the
cartridge. [BPOR] subnnQncyetaikbe. menory is applicable for the built-in
menory of the cartridge. The non- vol atile menory enables data, such as the

residual quappibyiptibhkos! enbBerkeRtedoagyen af ter detachment of the
cartri dgl%fr@gbbg? recording apparatus. Application of such a rrermry
ensures consistegpy.. 5@? émegg gi__aggg regldu gg@ntiﬂ]}/ of 4N her
data even when the rep ag d P e |s tac &gnli: reC&’i i ng
appar at us. B 8 %grt I E5ud such art dgg
bui 111 n rerpPRCFLhg A mreniel ety eeﬁg opsrgc%gi ﬁ-%mf ¥
st orage contBaYeofi éynel?ﬁ)"?’ ‘?ﬁgre gﬁ % ng
the rel i%bi | FEGOrAingearBagpsuggbagomt &HE ’r%gan
acci dental cOebeFiat td&epolRk STpgignen f-h@r?é@er dllﬂ@naﬁ %‘i’-'étt?@ i vhe he
course of updesidgadat awamtétmeo artthﬂ?-dgéewr‘él@ﬂremé§§réét1acﬁrﬁentalé)f t he
cartridge inimpoheanbursechfigpeatimg tdet arecorddoy cappsratusis The
recording apparatus counts the consumption of the
25 recording material according to the software program.
Data on the residual quantity of the recording material
computed from the observed count are stored in a memory
of the recording apparatus for the management purpose.
The same data may also be stored in a built-in memory of
30 the cartridge.
[0003]

A non-volatile memory is applicable for the built-in
memory of the cartridge. The non-volatile memory enables
data, such as the residual quantity of ink, to be kept

35 even after detachment of the cartridge from the recording
apparatus. Application of such a memory ensures
consistent management of the residual quantity of ink and
other data even when the replaced cartridge is attached
again to the recording apparatus.

40 {0004]

An important issue of such cartridges with the
built-in memory is to ensure a sufficiently high

reliability in the storage content of the memory. There
are two primary causes of lowering the reliability in the
45 storage content of the memory. One cause is an

accidental cutoff of the power supply to the recording
apparatus in the course of wupdating data into the
cartridge or a careless detachment of the cartridge in



practically inpossible to verify the updated storage content in the nenory

of the cartridge. The other cause is a failed electrical connection. The

cartridge is 5 basically designed to be freely attachable to and

detachabl e fromthe recording apparatuso that no fixed signal line is

usabl e for connection with the nenory in the cartridge. This may cause a

| oose contact or another failure in electrical connection. 10 [0005] One

possi bl e neathee ceurses afut upldatiegor datpdat i fgp  evetat cesea, pl btalisy of

ti mes. Anot hprapbssably mtapusgibpeovidesvenpfy catlee narpdatsd anstowrages

I denti cal datantéentoihhehduplaneatye sfenpiie esartpidge. cagheofotthdwos@udsd

connection ofsa $i Fadlldd nelebeweval, ¢hesectbaslresThe oetthedgbt eist he

reliabiligy. pBesaanyel gelhigaald Yy ter asabl Erésnycoaduabﬁabuenvrab ( ERRROV)

is applied f&ét&@ﬁabgé' l#rd) PRADerdgy Caphhid88sot Nehdat acr epkdd Ng

procedure fi Iﬂ%{f nsiaaq%let gaﬁsi ?é%%étié‘gf%t Tdrdhddt PP th 20nant, Hﬂgz}vt :ﬂﬁ; a
1 1

data and thuE lefggn% 2124:99 E ghh ¥10§JWWI\*% 25

[ 0006] The o resen |nven ron1's thus to renove the dr awbacks

of the |or éechmg and to ensure, suffl l,ent| h I’(§|Iabl|lty
in the operation g FSE5YER 5a5§rltersl hﬁiﬁ&’ﬁf

30 [0007] | n°BFERF1PB at P&Pﬁ Attt SAES of ATRF g HRETHES

rel ated obj eB¥eVigae plerbirateyaaniuiias agd eWrdleeo adelFifflgedatat
hol ds a recotdtag the eduplicased meoriR®dr di nfnt hdreei aa8Ad 95 AoukR@RL on a
recordi N 35cappartios. ofhea caignadigd ines| ttseever nehbeyet Imeassirgsesdo

i nf ormati on negardéhghtée cehéridgkiabihivtpn- vol@eén e amamerctmically

i nstructi on eegepbilensendobeadubabrr eeaiovres (EEPROM) erimalappisiedicieonthe

i ncl udi ng atpbhedstin spetdfyedf adteeseavt rilgerenohy Wiabtar egewrel ¢t Dnag
series of 40ppoeegasenE il &PYOLYETHeEWkistiDng Ta®EAgEn Ce@heenhembryt he
Menory; 2 proR&SHiHih exesuld-an Mpdub e chlkat ménesp! es Thie %%@ﬁ@.&'e@f two

processi ng tH@I:méPVOAé/@ésé@éM IfdNgebBEngSt HERISSUURNt gl al NEnaPeLhEs ed
address of they, 'y ni Hdré 1955@9{: rmdul e t hat out puts specific data 45

correspondi ng to the spe |f|e res "after execution of the series of

processing. %Qm‘gil n§ he ﬁﬁrﬁ:ﬂﬂrﬂﬂ‘ﬁaﬁs the. menory that stores the 2

cartrldgfs-re ormati on 1 n non-vol atil e nmanner

The object of the present invention 1is thus to
remove the drawbacks of the prior art techniques and to
ensure a sufficiently high reliability in the operation
of updating data in a cartridge equipped with a memory.

30 [0007]

In order to attain at least part of the above and
the other related objects, the present invention is
directed to a cartridge that holds a recording material
used for recording therein and is mounted on a recording

35 apparatus. The cartridge includes: a memory that stores
information regarding the cartridge in a non-volatile
manner; an instruction reception module that receives an
external instruction including at least a specified
address of the memory with regard to a series of

40 processing that involves rewriting a storage content of
the memory; a processing execution module that executes
the series of processing that involves rewriting the
storage content at the specified address of the memory;
and an output module that outputs specific data

45 corresponding to the specified address after execution of
the series of processing.

[0008]
The cartridge has the memory that stores the



and receives an external instruction including at |east a specified
address of the nenory with regard to a series of processing that involves
rewiting the storage content 5 of the nmenory. The cartridge executes the
series of processing that involves rewiting the storage content at the
specified address of the nenory in response to the given ext er nal

i nstruction, cargrga?gut S sgegl ficedata correspondl vg%ét' 1g|0 Agﬁeeld

address. The_ Speéci may be

orrespandai he g
o ess T RACRELELutD, AL 36 gel” &F‘s&é’?"ilttr‘é’ elglé-ﬂﬁ# 5 ber
bits or mult PBFEIFLREr 36EEESs Qhethep E‘EF‘PFé’dW&&&’reE%ga et® é‘cu %l ta
may ot her wi s@ eraceEHéeﬂs&hﬁGf 11nwe s'ﬁémrﬁwé'd-tdﬂ’&ré&e sf sccq%%mdancy
15 code (CRPL dihen RgmeIrlg coddie TRartEddogi ereppeeat ke ®RrésehLt gi ven
t he external pmseseeneohhw:t anveduesd wewriitdngethes affounagse exBFRAL Rl
i nvol ves rewchei spedid iest oaddpeesonbdnttisf nhwongnory , resposse hgocoutlpit
data and vegivers ethie¢hmal t hinseniadsiaf, paodeseuhgubhas dpenif0 akatait ed
successful | ycatrébposgéngf itasl athdr espec{ 60891 addweseri esThé peebSiang
that invd vegatew tbrrgsbbadiayor age thet eriperfi flikd Mednes®y ey arbe
operation of idquhtitAY @¢ath tREO shle iFReRr hddredd QREIRIHLr&r St gy 25
data from thguiefpiy. LBpaeMepHREDr beS, e ifakd alRRINY biGRET &f ONERS

equl 120 pri ke efise Qa e\@/r's't' he QHSEGH (U1 abfaSHED eRpEiche 13674 e of
processing LHg g %@psaakég 81§4Ub an ta
Fowt i (1Dt L‘g‘g*‘%’n (< 8’ O% ﬁ Bl % rrq%% q’%b B ati on,
it is prefer‘ﬁg t%]e Eﬁﬁal er |Jfrllsear%c gr%%SW1 E %{cg t he
data erasing38 operHET o ?ré’cre@ a&f é oreWhH a "% asi ng
operation el PhPha¥8s PRESEE0RPL rf?'?é?ﬁr%'f fﬁ% r PUERLL at HE%i gh

redundanc o?e%'hgl%Eec}"FFEBeradHPSss serdesex Al é’rc{ﬁﬁﬁql@ﬁ i JirHi hern
addr ess,20 s eyesntad sucrepsévahpl at the PrEUhEaREyaddrgesteast 2 40
possessed by [Ph@9%pecified address is attained by a signal corresponding
to the specified @ddreesiendod psiogesls igandhated yplotesngiewy i0iing ofhe he
specified adtdoesgeacmmitBmy bd atlpe esemonyt emakierlee t lmn popseatiohe ofmy be
at | east onewpitangedanmocalt®pehat memprg o5 @wnpperentiany cdpesxdsiong and
a bit rastidscal 09dhlchéhaeddtry.outlpuisdne mmotilept vdwstd ner@snomse to
t he external fyespeebhi edaddregaivBd be@ir datd 3 the data writing

operation. In such cases, the series of processing

includes the data erasing operation and the subsequent

data writing operation.

30 [0010]

When the series of processing that involves
rewriting the storage content of the memory is the data
erasing operation, it is preferable that the externally
specified address with regard to the data erasing

35 operation has a redundancy of at least 2. The data
erasing operation eliminates the storage content of the
memory, 8o that the high redundancy of the specified
address, for example, duplication of the address, is
desirable. For example, the redundancy of at 1least 2

40 possessed by the specified address is attained by a
signal corresponding to the specified address and a
signal generated by changing bits of the specified
address according to a preset rule. Here the preset rule
may be at least one of a reciprocal operation, a

45 complementary operation, and a bit rotation.

[0011]

The data output by the output module in response to

the externally specified address may be any data




corresponding to the specified address; for exanple, data identical with
the specified address, data representing a predeterm ned part of the

speci fied address, or a code induced fromthe specified address |ike a
parity code, a 5 hamm ng code, or a CRC. These codes desirably reduce the
nunber of bits included in the output data, conpared with the nunber of
bits constituti n the specifi addr es [ 00 The t put dul e, na
output the sPREFEE Eﬁ%ﬁg 2 ?g epsﬁl%lffﬁl &diqzl] ,f%p? "DJ@E W et on
of the sericSeRELIGRbCHLIERNGhearPECIEIRE et & IS RIE 5 Jd?%c‘%s& ng
t hat invol veErFQ%?H“hﬁeflhé’aé%toraﬁe t@@nt%ﬂ’ﬁcbﬁe‘i hé‘dﬁ’EﬁﬁlSy. Fheds %ic
data may ot herdpsedbérem ke spgsuirfdied yaddenss hblle gRaPardsre KNI NP
conpl eti dn ohamhéngscedei eSrof FREcesThepe Tesled Madixmaddus rdyss the '
desirably shombensofhbitet ahcpudedssinndghei meitpatterdsds t onmreeditweli thout put
desirably enbhacesmbée dégbiesotofnisestohing theaspstifitedr eddge8&3] 20 The
data rewitt@aocin}the nenory may be data regarding a residual quantity or
a consunption of the oecpudi ngodBlerimay hebdtpir t Neh€ardpecigeic dadata

rel atingo totggstnee afite apr 8¢6A&1L NUrephd Serk dicaghpl@@UIHENEE e any
abnormality, sdafasr edargtdkeddien reQEé‘EEy RhcdvsdpdepheOfsdi@ scast ri dge
or accunul atb?&c@ésiﬁ& HﬁSt Eh%l@ s w‘i:él"t% 9% %ft&iaég% QAN NG £ he

wor ki ng _envifQnig y % Qns Se gm&aé at

(0014] * 30 The rec “ﬁ’ﬁ' e o hga‘f:l gp d

col or |q(I;5 used” é ne% I er for

a phot ocadpi ers éesfgg N ga H“ 7 |n %’f

may be any nBPSFFERSt ﬁ 9 ‘?c‘? %m?n L

exampl e, a natePRE dﬁ&rlré‘béé’mm%rtﬁ? L&t %n ’6?‘9 OE‘atlé’I

[ 00151 The ﬁ’éﬁﬁ?iuﬁﬁy be a general parallel access-type nenory, but a

serial acces$98ype menory is also 40 applicable to reduce the nunber of

signal 13thes requThed dfba srgwaitteansdnssitde Temomhromaiede abdgtaas

non- vol ati | regapding backedidpaby qudnitity yorPraf ercaisunmptaxanpbés tHre an

el ectrical | yrecasdbhg padgrdminbheldredor \whe EERPROM daad dadiael ezl at ing

menory. 45 [06161 didtee may lthel rasiedd Bt f odand friegrrtdiege asd awchoendsy

Wi re communi 6ati @fly Or abjoyhaBiegs CaabaNi eedatdindhethd echréquen®f pafti al

W re comppini gath6AMAAE RA ttBé cartridge or accumulation of the use
time of the cartridge, or data regarding the working

environment, for example, the temperature and the
humidity.
[0014]

30 The recording material held in the cartridge may be

a preset color ink used for a printer or another
recording apparatus or a toner for a photocopier, a
facsimile, or a laser printer. The recording material
may be any material that allows for recording in any

35 manner, for example, a material for a semiconductor or a
golution of a catalyst.

[0015]
The memory may be a general parallel access-type
memory, but a serial access-type memory is also
40 applicable to reduce the number of sgignal lines required
for signal transmission. The memory desirably has non-
volatility or 1is backed up by a battery. Preferable

examples are an electrically erasable programmable memory
(EEPROM) and a dielectric memory.
45 [0016]
Data may be transmitted to and from the cartridge by
wire communication or by wireless communication. The
technique of partial wire communication and partial




4 wireless communication is also applicable. In the case of wreless
communi cation, the cartridge further includes a w reless comrunication
nodul e that transmts data to and from an outside by wreless

comuni cation. At least 5 one of the instruction with regard to the series
of processing that involves rewiting the storage content of the nenory,

the specified address, and the speC|f|c at a rr ondi tothe
CalSh At

speci fied adftEEsepE GO Edd SQi A8 e TRk e.

The wirel essoio%aﬁﬂﬁﬁﬁcwn&&é@ﬁ&f rE&Vu G LRASR W‘c%lr w%w?%m
connecti on nBartslfelass commUBRisAtdpny M mathakd tTARSMILE| datst oko
attachment apdddéraphmghtowisidre k¥rwirgdess poomphiratées.pr diter bpast
enbodi neri, the wfeltdss inStcwmrnioncawith moelded has atheopsanieanact hat
is used to psbabkeshgt hbatonmmilvaes aewrdtdng mheerstsuEye cmchert ¢ohat
utilizes an ehectweawrty,veHeorgsedifiwddaddréhe, antenhs tapesuiphily éhestric
power to thecegrébpdg@inghitd thler igpledi€ iddesdiiedLGH Meramtited i enal
power sourcethdl fpir&ExaE®! € commlilc@ition N hb&uLal tri dgenkor wireless
conmuni CRj i OBomhlBicat i bhdgR B Int Needh $8e i AR UARIA £ INdry1det L+ £6y1 or a
secondary ba&&ﬁﬁ¥c9&oﬁ FRRAS 1Qkd N &L 08 8r05 2 1368 Ynd NenpEi Mary

battery. [00fgL; 1%E BE@Q H&ehEVSHIi' agthﬁhﬁl% gkrﬁﬁéegaﬁc&i‘d gecording
appar at us, pﬁ a cart aV|ng Ing a ecordlng
mat eri al useE recardi ng th i S mou Q:e cartridge incl]udes:
menory t ﬁtggl}rnegi}%gf lgg’atl g (}l ng t l}Fge |trp%0 awjnrc')% ?/%?atl I e
manner ; i C

i nst ruct | on FfE FEgFﬁ dthe eSQf“muﬁlg E&Pfllfecﬁ%df“es%o"befrt ﬁBp ﬁfor th‘ﬁ

regard to a § FFeSUtbilﬁﬁﬁce'@E—l ngl ‘Fﬁﬁ?oﬁnﬂ‘&b}"?es PEGR t1 e@to-’l‘%get}é%ntent
of the nenor§RtaNPRoESs AURPIAK RARTION droRRVET  BAt tBS cratdicga he Eoifes of
processi ng t8Arufrhvseyeloasewmoti ggquike ag@dééh@@ﬁl BOWETe SPREFEi ed
address 24 t her myawyle and apabtepwt nodutbet lesrtotidasd s fopecwireless a
cor respondi ngotmuhheaspeni.f i edleddrcessrafiger rexecywthexrwifse t hacdedeesa of
processi ng. gPimaeyr baotdiryy appar aedondactyudesteay addressapaspioss i @t i on
modul e that spddétfioAastbheradelr p3acat ofhthl pkheasiobageeggntent of the
menory is to[beigewitten; an input nodule that inputs the specific data
correspgmgling torthBe heddred sgdegesoRUt RUL f{10MB t hgipebpel madul ea of 45
the cartridgeecapdifgVehbbhtattan medul grijhat %Om??a[:ﬁ:srlddt‘@ 'M&nfp%' fic
data with they Qﬂﬂéﬁssf%%ec'ﬂdleﬂﬁa’ the 80883 agSPRiGErgahl OnJIRfiUT £oANd,
when the '“p9£c8989h5'%hereln is mounted. The cartridge includes: a
memory that stores information regarding the cartridge in
30 a non-volatile manner; an instruction reception module
that receives an external instruction including at least
a specified address of the memory with regard to a series
of processing that involves rewriting a storage content
of the memory; a processing execution module that
35 executes the series of processing that involves rewriting
the storage content at the specified address of the
memory; and an output module that outputs specific data
corresponding to the specified address after execution of
the series of processing.
40 The recording apparatus includes: an address
gpecification module that specifies the address at which
the storage content of the memory is to be rewritten; an
input module that inputs the specific data corresponding
to the specified address output from the output module of
45 the cartridge; and a verification module that compares
the input specific data with the address specified by the
address specification module and, when the input specific
data is identical with the specified address, verifies




data is identical with the specified address, verifies that the series of
processing that involves rewiting the storage content of the nenory has
been inplemented normally. [0019] 5 The recordi ng apparatus of the

i nvention gives an instruction including a specified address with regard
to a series of processing that invoI ves rewiting the storage content of

t he rrem)rylnlude in the cartrid .The rtr|d executes. the series of
processi ng tﬁgFt 5 PnP&FrES roévvrplrﬁ stlﬁ’@ Y%tr%‘fr{tf‘n’en%[g Tfied
addr ess of tﬁEoﬁéﬁﬁrycPﬁtP%poR;e e hé“etj‘}q}‘é’n afst rRRET ont MRSt ¢t s at

| east the spBe¥PRél¥ata corresponding to the specified address to the
recording appAt8lus. The recording apparatus reads the output 15 specific
dat a and Tonpar esThhe mgreiding dappawethst ef tpeci ¥ erhtalr egdve@heant he
speci fi ¢ dat anssriudenbncadnclwidimat e specified address, wiltd nesgaw ngo
apparatus veri Beeseshabft hproeesadingf phecessimeplves irewatiteibngrevineti ng
t he storage gobtregt aonthetsparifhednatddrgsinelud8dt Ha miteoryahesidgen
i npl enent ed pReMtAYerTdGE EsANGEIERThe/ eidelies WAE herodebaings been
rewittefp sua¢e3IvEH! Inewditidd Obhe 288629 NKbritUIR €ARARERS sh&cified
reliability LgqiBgsSt @gecRANt eindify t Nen M Ik hetocarttl'ﬁa' dg@lv&@
[0020] In Ongnggﬂlee Bhe ash ngs Eﬁtgf pe 1@3&9“% ths £9rda
appar at us COEP%&S g, fgeq e & g AL LS g ég DY hde
addr ess speC| E ui.he A, Q%I gag |§ EEE from
the 30 s Hre Si 4 CaY escﬁn I g e}
cartrid tosgﬁ‘é(’:%}g 4R %e ?g%é’;g gﬁ%fl h C%/teas P"' t’flﬁ% the
storage cont & aII h§Pe~ a?g Thg?lg{l@br’r gt
mi stake. Thi ¥i1Ehrt &8 P ERFaiddsd neddasssyi | itRe | FRIRF B‘?‘Jﬁ?@ﬁ? of
the 35 nenoryerAhbdeRer Chakf thd| Safiathg&fenPrgreesing nbhki ch‘E‘Y%"eS
repr esent i ngreWEibingr EpaneForagen comenspadi fihe wperified faddepssebm the
speci fi kP adthess.menfhiys aheangdmsn | dfphiepenhedusarowtallie. occurFehee of
sone error aadréhgembptenhantéseshewhetheabi | dayaofhahe HEen ecopdrhgten
appar at us andutheseéintiiiydget kn oighpr efdehadse andbathurenenhiheeaddriass
speci ficati opelmdblieiei, tite thecoatdrageappatantspeti thesmemergddiresshdy a
signal represedtidgethe address at which the storage content of the
menory izstorbezegwitten and a signal generated by 45 changing bits of the
address accordi ng1ho adPasteFdlie aFBifgéhentr 88k neul vt i attheast
one of a recipr8edling apparatus compares the specific data with the

address specified by the address specification module

and, when the specific data is different from the

30 specified address, causes the processing execution module
of the cartridge to execute the series of processing that
involves rewriting the storage content of the memory all

over again and thereby correct a mistake. Thisg further
enhances the reliability in the storage content of the
35 memory. Another preferable arrangement gives a

notification representing the discrepancy, when the
specific data is different from the specified address.
This arrangement informa the user of the occurrence of
some error and thereby enhances the reliability of the

40 recording apparatus and the cartridge. In one preferable
embodiment, the address sgpecification module of the
recording apparatuspecifies the address by a signal
representing the address at which the storage content of
the memory is to be rewritten and a signal generated by

45 changing bits of the address according to a preset rule.
Here the preset rule may be at least one of a reciprocal
operation, a complementary operation, and a bit rotation.
[0021]




operation, a conplenentary operation, and a bit rotation. [0021] 6 The
techni que of the present invention is not restricted to the cartridge or

t he recordi ng apparatus of various arrangenents di scussed above, but is
also applicable to an information transmtting nmethod. 5 [0022] The
present invention is thus directed to a method of transmitting information
to and froma carﬁﬁldg whi ch ha hanber for haol di ng a recordln

materi al used PecbPGPRS qPﬁerg n PTESER | A Y
met hod i ncl ulBEEERELSHepS &P GAF ﬁddﬁﬁ é%?t&hr?alreq ‘Flﬂ:tarwl??ﬁ'?%cﬁ’ hg at
| east a specV®F&EUEddPEERNAAME tSgafiiStesaeder PPOVEN pri¢essilfy

i nvol ves remPPPlh@abéesFQré@elééﬁféﬁﬁléﬂ Erﬁéﬁﬁiytiﬂgnmahhéét3|de of the
cartridge® tHheOARhory being provided in the cartridge to 15 store

i nformati on regar@hag prieserdr t indgetion aiaorhusol Giréetedinher 2 osetshed) t he
cartridge tooExecrhdmshivetisgr st @fmyriomessiongankdat fromol aescarvwridgag t he
storage conwkbthahatha sheebkiredcadticdssmef a hedmrdimg andteidpuisedg
speci fic dat gogor r@epeadhgg thetdenspeci thed 20feetesont octdgemitsinlg of
the cartyg dofetBBd CARARIdEE tHige OUBRBbsSPRSH f | Cgdi AgW tahy t hexedesal i ed
address and ;¥gEHh¥t ROnWRINRIGIRE ST 183 sel PropessE8at Rdariedwol ween
rewriting theg SP&aQ% %O'ES% Qfofh rBEEEEXnBa% %erin\} JIRIITERL AL 0kl 1y .

25 [00231 Thgs gctsy T ag&aggﬁeof
%&E%ﬁ% §ée@é? %&#ﬁ?%ﬁf

t he present mvgn&d
detaile esg re err

d15d % % . s%h rh%]%l cally
|IIustrates Vﬁéagf-%acmn@eaf: rvaqws’ca'#emagétahégs ﬁﬂ %?cu'i% #hech t he

dr awi ngs.
I nk cartrldgéer8§sl§ﬁﬂﬁﬁﬁﬁﬁﬁﬁlm?1%ﬂﬁﬁnﬁﬂﬁob?eﬁhéeWﬁééﬁPBoﬁhQH%FOQﬁQ% a
fl owchart sheanhgnh sati ethef spectfiedg addres®edoby wherermeyoryntaed| er
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by a cadfrobaddnessoftd heher iciteridedOofi ghe3 cahenkdgeal bynd |dompanirg t he
structure oftha cutpuytetspedifir datanevienbocherespeoifibd iaddamdsorgndri g. 4
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235 [0023]

These and other objectg, features, aspects, and
advantages of the present invention will become more
apparent from the following detailed description of the
preferred embodiment with the accompanying drawings.

30
[0024]
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 schematically illustrates the structure of an
ink cartridge and a printer, tc which the ink cartridge

35 is attached, in one mode of the invention;

Fig. 2 is a flowchart showing a series of processing
executed by a memory controller of the ink cartridge, in
combination with a series of processing executed by a
control unit of the printer;

40 Fig. 3 schematically illustrates the structure of an
ink jet printer in one embodiment of the invention;
Fig. 4 shows the electric construction' of a control
circuit included in the printer of the embodiment;
Figs. SA and 5B show the appearance of a detection
45 memory module in the embodiment;

Fig. 6 is an end view showing attachment of the
detection memory module to an ink cartridge in the
embodiment ;



Fig. 6 is an end view showi ng attachnent of the detection nenory nodule to
an ink cartridge in the enbodinent; 7 Fig. 7 is a block diagram show ng
the internal structure of the detection nenory nodul e; Figs. BA and 8B
show the positional relation between a receiver transmtter unit and ink
cartridges nounted on 5 a carriage of the pri nter' Figs. 9A and 9B show

I nformation stored I n an EEPROM _as an internal égOf t he det ection

menory nodul e; glgio Ts 181 1dwdHaak sAdRexG™a SBPIFE8I0f tNGr otRSET Y
executed by EREUE HFfeontheufitatSth-ﬁe pEMAEEr modglen cooperation with the
detection nenory Fbadle8at paché® sheweddie inneiddranaldgeslat pn thetween

ti m ng chartai Hegedyex tewnsmit§eroperist iand iimk amERRQes deluried ar s a
f 1 owchar tS shewragraager ofi thei ppintérrouti ne executed by the control

circuit of the priFagsr PA ahde Seatstnowevim ficrg tdper sticored nirt hen BERFRGIM
DESCRI PTI ON &k ahiEi RREFERRERemBEDLEFENMLE dE0826)oA0meingrylmedhéentically
illustrates the srhigctur® ofi@n ai nifleardhardge dibwiveha Ari meatied) asfa
recordi ng appacabdsngt exebueldt Bg ithle Grtriclgeikdix aBf aghedpriftepne
nmode of {die LpveRbperarile R¥idH %h@odaﬁlééélbﬂkme %?t%cfdl@nﬁt@éélﬁléd head

25 and t her epy Q%bﬂt§nﬁ”chgﬁg§d .on printing paper which is transported
by nmeans of a

al t hough t he %QES ggh rsLBr g&%u&gpﬁémﬁ‘é@gr :(’JrPllt(‘::’llerlrtl’de ?sgﬁgﬁlé %escrllf)edl

illustrated S nit . 22.conputes.an in onsunlptlo

Ke €
used for, “““E%gneﬁﬁa L% z%g 20 T ey el The tolptic

transnmitted b Fm@@ﬁatﬁ@wﬁFFhFﬁroﬁBraﬁaoPhénlﬁb Eg BPMdge 10 by wirel ess,

al t hough wire_conmmuni cati on_nay e_adopted alternatively. The
eIectronagnePFECFEBEEPNOHFSEHFeBﬁﬁFEBBE SEMBEPIMENTS: wirel ess

comuni cati oh®PA5{his node of the invention, though another technique is
al so ap i cabl e. Fig028] schematikadant dildyetratios: thte Starudimmi@atddn 40

control | er 12nkhatartmidges dénmamidcati omrimteanordf caf r 3 | e¥edsrdheg
control s readppgrahdsw itbi ndniddt aHe oimk andrtnidge Aénuey attachebnson 17
of a piezoel entrinodee| effenthe anchverntdsnr cdie opkénté® tatat makewsat sk and
controls theejessed IZotmo algirinit cheéadi dsahnievblerebyl peint® Hre itmagpsy
control |23 1&nt pansling (admed oTANGhicBMildN&ransported by means of a
platen 24. The printer 20 includes a control unit 22,
although the internal structure of the printer 20 is not
described nor illustrated specifically. The control unit
22 computes an ink consumption used for printing and
30 other required data and transmits the computed data to
the ink cartridge 10 via a receiver transmitter unit 30.
Data are transmitted between the printer 20 and the ink
cartridge 10 by wireless, although wire communication may
be adopted alternatively. The electromagnetic induction
35 technique is applied for wireless communication in this
mode o©of the invention, though another technique is also
applicable.
[0026]
The ink cartridge 10 includes a communication
40 controller 12 that contreols communication, a memory
controller 15 that controls reading and writing data from
and into a memory 14, a sensor 17 of a piezoelectric
element, and a sensor controller 192 that actuates and
controls the sensor 17 to detect a residual level of ink.
45 The memory controller 15 transmits data to and from the
memory 14, in response to instructions output from the
printer 20 and received by the communication controller
12. The data transmission includes three primary




menory 14, in response to instructions output fromthe printer 20 and
recei ved by the conmunication controller 12. The data transm ssion

i ncludes three primary 8 processes, that is, a process of reading data from
a specified address in the nenory 14, a process of erasing data fromthe
specified address in the nenory 14, and a process of witing data at the

ety S, pEsassh Eggs li‘frfg%ﬁ i g %gg‘ﬁi'ﬁé' edat]agvgﬁﬁ’“ateae opihe
vt ot o Rt R T ¢ Wemal AEC 2 Q@f é« o an
i nk chamber 8° BT El?g 39AF§REn At ﬁys FirelT5t 2
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series of° prBEBEY ndlexe AN FRELHeCOBRFPOICHiNLY 2stHRtesENS | $RRFODO.
The nenory cdéht randerdateeiss adthml ivasd duslor lewgdpl ef bynk cpycuraking
structure inefvanhaga oaf e al5variayiororinomasananae of regpeasgyl anbt i dn,
however, theresespncei vhawperailBopyopededr imdanninkechambey &6ntroller 15
are descri bedceazgbrding to the flowhart. The control unit 22 of the
printer D gi ves BRbgingt iecti dicwahartewhowing thesextiGrngef qundbesdsieg a
speci fi ¢ addegesutad2byt hhemmaoryl 4 ontirenl 187) .15Vbrith s inaad dry, witie
control uni 4 2erge¥esrepirbelsalngnekedtitiedn Yoty asdridslatuniy o éhe
speci fied addrespriptkhe mmrwhé%eﬁxoay bBﬁEEHQtLéQn 15f Qrs r&vehdl Ngedat a at
the specified,addlessoid, t iy MMEyrcdte HiS IR Ci?;'&tlh@lln%f &5 é’afxté he
i nk car tyg dgg, 10,25 reGel van,d e iy ege | Eﬁ&”éifl%ﬂa‘tqghu éﬁg’ 5’5 e
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a 1- byt%ope a?%fleb?/%teoré?ﬁﬁeggn[% Eé’me%’% @33 h erand
represe Q" B eSB‘engEéﬁ fitcatdtiP o>t he M@ﬁ@l & C& &€ lyng e, an
erasing oper 8ibn22a91¥8adi fd tOF&r &) dMStaCk

address is spBei ﬁP@§l§}e@h@dﬂr@)ﬁ9e tht%thelﬁemﬁ¥¥ élés@lr | ;0 MSWC¥Wdata
size may be {arisawritépaddagat att ibe epgctifdred pedreseesia ithe HeeweEe of
the 40 nenor¥414 hEkengemoyf f cenenelietrange of othge trlpacieryridoer the
enhance®d el rabelvey, eviemeif tdieregapacingtoiickiobyte iscitndigd f orthde
data size of spheifildacsen t hef capaci tyeghiledyt gxrammsdimcassagded the t he
address spespéctat ean.addrressxaapl eshan dbdeiti cad adr pgscessed (step

810) .
[0028]

30 The memory <controller 15 then instructs the
specified address in the memory 14 to rewrite its storage
contents {(step S13). The concrete procedure of this step
outputs a 1l-byte operand and a 1l-byte address to the
memory 14. The 1-byte operand represents the

35 specification of the required processing, for example, an
erasing operation, a reading operation, or a writing
operation. The address is specified by the 1-byte data
in this description, but the data size may be varied
according to the length of the address in the case of the

40 memory 14 having a sufficiently large storage capacity.
For the enhanced reliability, even if the capacity of 1
byte is enough for the data size of the address, the
capacity of 2 bytes may be assigned to the address
specification. For example, an identical address is

45 output consecutively as the 2-byte data after the l-byte
operand representing either a rewriting or erasing
operation. In another example, 1l-byte complement address
data may follow the 1-byte address specification data.



45 out put consecutively as the 2-byte data after the 1-byte operand
representing either a rewiting or erasing operation. In another exanple,
1- byte conpl enent address data may follow the |-byte address specification
data. 9 The order of the latter 2-byte data may be inverted. Nanely the
instruction may include the 1-byte operand representing either a rewiting
operation or e 1,ng [ -0peLatiQ t.he | enent addr ess_data, and
the 1 5 byte § dée]%ge%af)af |€ﬁ?h| sq:otr 2 P{e I §%ng aaty gﬁg lcflv?rt%#l
address may B Y ai H& Sé: &I a?‘??’hn’e‘t‘? u p oY FBr B a
reci procal g@?ﬁ??ﬁﬂtlﬁg et ZPYTdbeng: it ad‘rloé‘ bPE Aok &% n%f t he
bi t sequenc P?EﬁFé@Bnt ERE LhbYhEdroE®lemgpta ddidtesfadatay 3 hethr | s
not restr ctBUteoaddeegs dakd i Enopbiat iHlest t hEhe addb¥ss, dafd maderd
checksum of tfe tdwdr e@éreQShm nge cdu@ingd ebyora coreseti MR toest & any
ot her suitabpperghian, [ocfzg) ¢xamhbe renmar y deicipretykes tperapdoand and t he
address out panplevent Ay nepEnatcant,r obrera 1Mit r emtiatdeongr ef atbe hibt a at
t he specifi edegdenessrepresspohag thet heldyeean Tt radiitimnand geyids back
a signallQ epdesenibngod reentlivded aecede taritthmmatdOropeatiticy (ef tise
within a 20 pagsetsti Bar T MR Yckedks@h! 6f thel S.daze®s]i Ol Yammiver ned

of the resul Ecgk, t hfh dakokCWedEFd@k Pig €Icdde)d oPPYA) | BBhal theisherd fied
address in tggtgem)ry 14. The menmory control'ier 15 then outputs an

acknow edgenmpgp, 4K and the 1-byte address as the object of the data 25
rewiting operatr gL, égn ¢ntLoller nd ( $ od 0030]
The control &HL# ?gf n‘%%efrnt %L ﬁ@?&ii’&s %? %%é”%‘s e”&“& and
t he address 83 he revvr|t|n ratron ste ) and
conpares theS2t2céi d&P@ & %%Edr g8s T %1 ed 3% %‘Qegiy

t,er Ihk

the control hﬂ‘?’tr’ég %‘é’? sWr ‘F\ 28 ddt esE SR
cartridge 10°PRC1WEH @ﬁpc"t‘/ﬁst htPhet %dmysp%%’r’l??‘éld ?ﬂ:e\k%u%'ll{} BY the
control 4thi tPP9SeEhdime contTRe TeMOrY? @eReFed hes tifat 18ataC R Heehy
rewitten ndRRarmgd(sfefimioresulpentt the cdaiyctensdréng oF myasing
i dentical wi eheraeigpeatf the apecaddedonddnesst har tisgnanemarie Idont rBie uni t
22 det er mi nemempry rhotyohderbdeén Hwmme cetpetsi ant keknoodesigenfentevikTK i ng
data at the spéci fthed 46by4Bk asdtimesebj est aher ewhjleiaty taf beclsheckestth af t er
t he dat &5 r evewtitingpepaidaaionEvehai thehecamamicedi@atddeeasrioller 12
{step S15).
[0030]
The control unit 22 of the printer 20 receives the
acknowledgement ACK and the address as the object of the
30 data rewriting operation (step S20) and compares the
received address with the address specified previously by
the contrel unit 22 (step 830). When the address
received from the ink cartridge 10 is identical with the
address specified previously by the contrcl unit 22, the
35 control unit 22 determines that data has been rewritten
normally (step S40). When the received address is not
identical with the specified address, on the other hand,
the control unit 22 determines that there has been some
error in the process of rewriting data at the specified
40 address in the memory 14 of the ink cartridge 10 (step
850) .
[0031]
As described above, the technique of the invention
applied to the ink cartridge 10 enables the storage
45 contents to be rewritten at an externally specified
address in the memory 14 and allows the gpecified address
as the object of rewriting to be checked after the data
rewriting operation. Even if the specified address in

10



addressin the nenory 14 of the ink cartridgelO (step S50). [00311
Asdescri bed above, the technique of theinvention appliedto the ink
cartridge 10 enabl es thestorage contentsto be rewitten at an
external | yspecified addressin the nenory 14 and allows the specified
address 10 the menory 14 is changed by noise or another reason, this

18 or ‘an her
an erroneous aratron,
Fechni que of 2 entaﬁt)%ﬂt SFredtyy a@% Y abPEOFDS ingoae FoT gl g oF
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as one embodF nBn¥re ddreg@fiematical ly illustrates the 10 structure,
especi al 1% t h@0%pkration-related structure, of the ink jet_ printer 200.
Fig. 4 shows the ERéet riechrsignie r @ft | Bhe ofinveniniom| iei repplicablef tge
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ot or 240 Vi goRs@eaeribal B£241cofbeo20chiotatitonab aFlteeofprhitt d adn, 225
is measured Ry enowancmiemaﬂa ,Then®r bt nbeads odl IndREQUGRK2 16y e unt ed
on & carr 1 20g) d0equ fﬁtb"ﬁ%léd%”dzﬂ)”i:ﬂr@:h 0 316 oAl Ipoind
pri nti nggpa 565 238 Eoort b feéh CORVEY bl-sb%ttd

whi ch is act iztémgg dle%q_%étgogotta 1%% e\'?'d co?o

endl ess bel ween &g |ng pu Iey
229 arranged gg@ |té’rmc}:m%N preé'ﬂt |ons o
223, the con ‘ég%? ‘B% rf;lrr% é;?[ako Yre r enﬁhe %ﬁ?ﬁ a ‘% a,ip g a
conveyor £°D22, P%R?ﬁo PRKOE arkhY (ﬂﬁ% il Si
differe CB‘P bRt IAmRL o[ ATG abhedt?S tpr;té‘ t&&y r 4ge lﬂom é‘rﬁ b¥ol®t i nk
cartridges 199°PRebudh?116ThEsPEAPLy hRadE 241 itoamuadal2 1% kS RUHRA
respecti vel yoBt 8r € RIS %%Odrwheeentnoveﬁpéaqhomd faathi alonghy
different cwides afh the rprineingal Hém@lthé{'nbersThGNbPérrspé@r fREAl 1348 the
i nk cartridgbsnEQd whtbugh ddreveyaspeeltvely, stwiriehhl| bekarhkatiy, byyan i nk
(O, nmagdnt asteplind) moyelk| @R3i.nk THE , cdmeggroxylaal t nR2{LEp, samdcendlgds 40
magent a i nk &M . aflie ilsi gifarmean betwddrC) tlandstéagpinghthotor 223 and a

pulley 229 arranged on the opposite side. With rotations

of the stepping motor 223, the conveyor belt 221 moves to

reciprocate the carriage 210 along a conveyor guide 224.

30 [0033]

Ink cartridges 111 through 116 of six different
color inks are attached to the carriage 210. The six
color ink cartridges 111 through 116 basically have an
identical structure and respectively s8tore inks of

35 different compositions, that is, 1inks of different
colors, in their internal ink  chambers. More
specifically, the ink cartridges 111 through 116
respectively store black ink (K), cyan ink (C)}, magenta
ink (M), vyellow ink (Y), light cyan ink (LC), and light

40 magenta ink (LM). The light cyan ink (LC) and the light
magenta ink (LM) are regulated to have 1/4 of the dye
densities of the c¢yan ink (C) and the magenta ink (M).
Detection memory modules 121 through 126 (discussed
later) are attached to these ink cartridges 111 through

45 116, respectively. The detection memory modules 121
through 126 transmit data to and from the control circuit
222 of the printer 200 by wireless communication. In the
structure of this embodiment, the detection memory

arr angenent &af ecl | veI y hnforrrﬁ the c%nt roI unrt 22 the r| nté‘ir 20 of
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magenta ink (LM are regulated to have 1/4 of the dye densities of the
cyan ink (C and the magenta ink (M. Detection nmenory nodul es 121 through
126 (discussed later) are attached to these ink cartridges 111 through 45
116, respectively. The detection nenory nodul es 121 through 126 transm t
data to and fromthe control circuit 222 of the printer 200 by wrel ess
communi cati o

11 nodul es 1@? ht 9@%;?3 ﬂ% %turgt (1&6:]2%%?9 thgggegf%%%ﬂé% of
thro

t he ink cart?f‘g Ei fi 116. C["E%ﬁ ge?h% i') F8P91206 fas a receiver
transmtter 30 5 to establi sh wi rel ess communi cation with and data
transm ssion to ahdef PEHNLREs @ 0fethas i BnTAERDV L nbdareditier Uit d?@?QZG
The recei%vertPrafsriaildshuni vipgbesas opamungsatienpapeith eedngot

t he steppi ngtFanemigadon ttee and odzem2 £hesmddebecoi R memesyT omdulests,
are 10 connet®itdthyougd ddf r ol Ther eiceidzy. tDramssEttsewt gheés 2347 oaml LEDs
248 on an opeehli aa phrebapéd Ifeedt edtor te, fuhentstfeape maf wdteopriad er 200
are al so conuket eshavddr t 242 ,coahdol tloé r dtHer?221ep@@3blic 1palfssshare in
Fig. 4, ithe eonhedtedi teuithe?2dohbebldes rcai€PLRZD1 t Datree@Rl kSt dies
constituent s2of &he nhoke24pr bt ah 2PRrat 18aVip25e1t hals StiRed BY e

programs  therend, fAcBAYE28Re! PRlinkerUse0 bRe TR Addnedi’d Sifm daa, a
Pl O 254 thatcfHpedi ORsragiagnzbhterface with 20 external devices, a tinmer

255 that nman 655 he time, and a drive buffer 256 that stores data for

LTS T e .
osci |l | at or %8 a,?d gfk’tig;[ a:;te (}E\E COP %ég?{lf'%? Yo 8se ecwt

| t A/

The osci 11 ag%?r% 8 i i Rt EF‘ r+§| L0 e

t hr ough 216.9%5%h tpﬁt,p prfrht %%Els Bnctignoudf 238 r Bt TERCYotWi of f

data (i rf® ej %‘E?’élﬁa%oﬁegl})céﬁecﬁ dimeat 355 rohRt heappgee bhef &imese and
makes the i®&kdejieet Buffesn2E6r tBpoRatcEgsSndatiae £ oac Caridiimg tthea mrinfot
on-of f dat a headsvedldr oproreghir i 226 buf f EPhess igirquidporslkenents i \arey
pul ses out putufurahly hecomegteddiwvialea H50.23%. [ 0036 Acobmpit erif@ithat
out puts obj ez22i ahge ilatiaudesban pschiiédtbe B8 phdntaer Aputasiiveldems the
st eppi n@onot»F9, 228, ddid tiapertd eeHeset eirddlt tdlemrangier 242, ddwput
receiver trogsvidéer 260 td230rilEed ha qREIsd | BigRaleloutput from the
oscillator 258 into common terminals of the gix print
heads 211 through 216. Each of the print heads 211
through 216 receives dot on-off data {ink ejection non-
30 ejection data) from the drive buffer 256 and makes the
ink ejected from corresponding nozzles according to the
dot on-off data received from the drive buffer 256 in
response to driving pulses output from the output divider
259.
35 [0036]
A computer PC that outputs object image data to be
printed to the printer 200, as well as the stepping motor
223, the paper feed motor 240, the encoder 242, the
receiver transmitter unit 230, and the operation panel
40 245 are connected to the PIO 254 of the control circuit
222, The computer PC specifies an object image to be
printed, makes the specified object image subjected to
required series of processing, such as rasterizing, color
conversion, and halftoning, and ocutputs resulting
45 processed data to the printer 200. The printer 200
detects the moving position of the carriage 210 according
to the driving quantity of the stepping motor 223, while
checking the paper feed position based on the data from




40 245 are connected to the PIO 254 of the control circuit 222. The
conputer PC specifies an object image to be printed, makes the specified
obj ect imge subjected to required series of processing, such as
rasterizing, color conversion, and hal ftoning, and outputs resulting 45
processed data to the printer 200. The printer 200 detects the noving

Ceppi o ot o, SUCGRE #42 &ﬁd' ”I%Enttg}gt?g?é’ééﬁ'sﬁ il é%ﬁ #8he
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or non-ej ect FBR Ardmthobords &il ttlfféfcﬁ%gh]tzpaéa@@dz&c%‘h@’éﬁ@h P6 %’F}H"e
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adopted in theobet RraRd °?:?ase c%ﬁ%ﬁt DS AC TheSJf%Ir o pohe 1

desori bes. t hE s%gr%a? 18, il SR XY O A 1 1249 alé?-acﬂéd to
the ink cartf Sf 3n ‘Acﬁ éi’ls«? a?rb X aRGEEIER P
showi ng the Ugfe 63118 ﬁnﬁt?rm? whagt 88?21:0%1&&% oht FERGEY r‘?&&’ulje% 121
t hr ough 2»6 %ﬁn?é&nﬁﬁrt HOGestecthot alpeteamegngdds ndudtrrtbasss have
an identi cal ¥3pekesdct GREMUBLEAFHORD mamidYiaua orkd t AdPRFARD TH& the
di scussi on agevrdrwgeycf eghidsevheddeentti on nenory nodule 121 as an
exanple. As (9P38trated, the detection nenory nodule 121 has an antenna
133 forned as a nEhal fdlillowingn pd¢seribem athlei n dituatsubst r afe 1#3de an
35 excl B3 vedéfechipnlidmbayi ngddileenge hatmneakheds thuidie irdleredrtmiige
di scussed | ater, aFRigsorsmodulesB3atdlas faehectaidweamd eaendeleorvide
absence of |@kowm§l &hel rddigectpadn ehemds9 Waauleutual | y eeenetdiseddiase
constituent Smemory modules 121 through 126 mounted on the respective

ink cartridges 111 through 116 have an identical

30 structure, except ID numbers stored therein. The
discussion accordingly regards the detection memory
module 121 as an example. As illustrated, the detection

memory module 121 has an antenna 133 formed as a metal
thin film pattern on a thin film substrate 131, an

35 exclusive IC chip 135 having diverse functions built
therein as discussed later, a sgensor module 137 that
detects the presence or the absence of ink, and a wiring
pattern 139 that mutually connects these constituents.
[c039]

40 Fig. 6 is an end view showing attachment of the
detection memory module 121 to the ink cartridge 111.
The detection memory module 121 is fixed to the side face
of the ink cartridge 111 by means of an adhesive layer
141 of, for example, an adhesive or a double-faced tape.

45 The sensor module 137 disposed on the rear face of the
substrate 131 is fit in an opening formed in the side
plane of the ink cartridge 111. A resonance chamber 151
is formed inside the sensor module 137, and a
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[0039] 40 Fig. 6 is an end view show ng attachnment of the detection
menory nodule 121 to the ink cartridge 111. The detection nenory nodul e
121 is fixed to the side face of the ink cartridge Ill by nmeans of an
adhesive layer 141 of, for exanple, an adhesive or a double-faced tape. 45
The sensor nodul e 137 disposed on the rear face of the substrate 131 is

fit in an op %Qge é&gFgc fé}-ﬁ%ﬁ delsg’f) "if'&%c?: 05'1'1%9' Cagt g%gggo%lllis

resonance c
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wal | of the % ® nce chanber 151 00401 Fig. 7. is.,a block dj agram
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gquantity of th&t dnchresmidigt pdatanito 1¥38d Vihhianh thee sdrsdoui mbduhet NS 7

excl usi i® | Geghippdd35wifB04hE plikeoREectrdui elétEndemsdultat eetasctAGse gnal
15 gener at edrésidhel apuannati3dHyinke ahactamormgnait cuhbduatisgn, wieddt act s
an electric @@évealpomgngninaaﬂeaexélggg{,-ecp@pgngﬁt1j5 om t he denodul ated AC
signal, and [epdppts the electric power conponent to the power supply unit
162 whil e outputtiRg the SIcgﬂaéulc@rrpeafnt de%&uqa%@sdaténanﬁbﬂ% g} The
R ci r cuigf éné‘i' DedUngh! E&&%vel% aleild 0By a%ie gt 178
(described aeécé P cd€ cgﬂx%o e?a‘t

transmts th a{ S4ana o e recel ®lie Oof
t he prlnter V|a

set e ,ﬁ%?ef By S“pgﬁé ROV SRR
th | 1 1
reﬁe.evgc i 3& oM ﬁp CRUELNg ﬁhsut%lq &gmqqezghztﬁecﬁ%c

power on At aaénf} oVERTsd8rces ’Ig?e lf‘lf*lecé?(‘é‘ilh'él V81| eler SFuresigns tin
sensor nndul%e‘i?ﬁ?"eNc? 36ioRddpehtieht PiterWdtcendtichl 48 drdpa@riked|s
thus requi redEeHl. eﬁ@ﬁmdﬁtteﬁ‘e ik egfedvgdessignalk hesug 126, sAgEH + he
si gnal - i nducaed pdwansmigs ythenanddwiated ACeceigral t tanshhet areagiiver30 is
restricted, thansmeteeri onite@dly ebduhe P2intey L t vbaalthg eveerma85
charge &scumidat or Thengrtwersustppdya wHpacl 62r readedtve=ef thet ialadgtric
accumnul at es pdwest abmbonedtpdyim SOhe CRF ganengitedidy, t Beapiddzesumiey unit
162. The chargeeived electric power component, and outputs the
stabilized electric power component as power sources of
the exclusive IC chip 135 and the sensor module 137. No
30 independent power sgource, =8uch as dry cells, is thus
required for each of the ink cartridges 111 through 116.
When the signal-induced power supply time from the
receiver transmitter unit 220 is regtricted, the
detection memory module 121 may additionally have a
35 charge accumulator element, such as a capacitor, that
effectively accumulates the stabilized power source
generated by the power supply unit 162. The charge
accumulator element may be disposed before the power
supply unit 162.
40 [0042]

The data analyzer 163 analyzes the signal component
received from the RF circuit 161 and extracts a command
and data from the analyzed signal component. The data
analyzer 163 specifies either data transmission to and

45 from the EEPROM 166 or data transmission to and from the
sengor module 137, based on the result of the data
analysis. The data analyzer 163 alsoc carries out
identification of the object ink cartridge of the data
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accunul ator el enent may be di sposed before the power supply unit 162. 40

[ 00421 The data anal yzer 163 anal yzes the signal conponent received from
the RF circuit 161 and extracts a command and data fromthe anal yzed

si gnal conmponent. The data analyzer 163 specifies either data transm ssion
to and 45 fromthe EEPROM 166 or data transmi ssion to and fromthe sensor
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cartridge. Fagd 8hei IIh sperspedni wadh eipkhoarhgidae. poFigondh dd a&ion
bet ween 10 tperspkctaver vdgws dhdwimy ough pésiniohal heedattdon dretwasrory
nodul es 1121 the ougtk 126rattidghed Ilier ¢haroagh thké medcd vehet r@etseatiiar unit
230. Fig. 8Bnehong tibeuleel atdlvethrduds aRet hectadherhir thedges ahd ttheough
116 and thereeetvyer transmitter unhit2303015 [ 00431 F@B i damivd | agid on of
the object ipkigeivei dggchkher enst Rak ehkewitigdad2 130 fthsrdug carg iage 210
to approach the tb€eiPELi ¥RANEhAPSELt ERLL UPBY . 230 The | ocation of the
carriaggs2101f@gsng the receiver transmtter unit 230 20 is outside a

printabl e range. ﬁérs*iawat Eaaao S%fa 8&9 Lee ke%ta'r%lraa@rytﬂg)dul es
121 t hrough £ 4 acceasj_,ro_:L e spegctd
cart 11 ages 133 (P 6uch ﬁ% . ! tgL Cazs%baég SR

det ecti on mefpry nsm EF nge
of the I’%CGI ve‘la‘ ? rrl?r??t 3 f’n§3g¥‘ Iﬁecﬁ"llvegt %trgns 4 t(fata alef}/jégr 163
Cecei vedd a }BqdY f»l??om it < ndd Afzf’l’{f-?"ﬁ‘t s
transmtter it SRESSEALT nBSPAEN] |“f“-'i"5:‘é1]ter%n rol'}ﬁ ec¥ nidre
cartridge an%lt'é%l%%%ﬁueﬁf’ d&tg t s SS2RF t 0°80 H fF@rﬁRer?élEBDRd\W}?LGG or
the sensor nd¥aFEidgys tAd t'd@f%ﬁﬂﬂﬁ 886t he PreceYdiffg of | FhBe ATRIRJ
later with 2t$eranéestbwohdetpefénar mempgy4mpdukigsn a@attélet MAEWsiteh to
and frod% heeEEPROW tBGRnanigsapks f vangd &fift cthe deacefivest itorangmnitifenbj ect
i nk cartridgenpith@3dat a Tamailyizersti®Se  r thef dataaagppdyizbired 63 receives
a request from the control circuit 222 via the receiver
transmitter unit 230 and performs identification of the
object ink cartridge and subsequent data transmission to
30 and from the EEPROM 166 or the sensor module 137. The
details of the processing will be discussed later with
reference to the flowchart.
[0044]
When data transmission to and from the EEPROM 166 is
35 performed after identification of the object ink
cartridge, the data analyzer 163 transfers a specified
address for a reading, writing, or erasing operation and
specification of the processing, that is, selection of
the reading operation, the writing operation, or the
40 erasing operation, as well as data in the case of the
data writing operation, to the EEPROM controller 165.
The EEPROM controller 165 receives the specified address,
the specification of the processing, and the data to be
written and outputs the specified address and the
45 sgpecification of the processing to the EEPROM 166, so as
to read the existing data from the specified address of
the EEPRCM 166, write the received data at the specified
address of the EEPROM 166, or erase the existing data
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address for a reading, witing, or erasing operation and specification of
the processing, that is, selection of the reading operation, the witing
operation, or the 40 erasing operation, as well as data in the case of the
data writing operation, to the EEPROM control |l er 165. The EEPROM
controller 165 receives the specified address, the specification of the

Bnd the 49 sggggt;@s?g%%%? BRcoHpptbEcoRo b8 BRERBNORERY D06, so aq. to

read the exi gata fromthe s eC|f|ed address of  the EEPROM 166, wite
the received l(%Iata %Iﬁéac{ 2 frecturs Afe BRPRAVPRES!T 4F%eriBe the
exi sting dat 829871 1 Bnf £HE - s 8¢ AFPe §Badd s MeMAye SEASROME dete BRRRGNY The
i nt er nal Yat 458t LGcroraghdy @HérlEEﬁRemt%Mos setdRmS REFISROWDARREDE. The
menory space?df tRBeEEPRORE Segsdons ofodidiel wegonydEPaas ¢ vib seadabls as
shown i n Fi gangA wiTiieahlg maresecRABN wicludingemer ycipasefisabhippadetde and
writabl e arear@dAandchutisry aesoaysiariegat iwhr dodiataarldkeattha seidwehor y
area, whi ch datatitkeofhénkesirduakadquiani andofwriititear a6 r.eadfie aatansr
witten ith. 3detiahtef tHesmeimbeln epatke igerDMEasPaAtA Y ared UA O/hiclar ea
ROA which |IDi niefoBhhoNohor fodenidént DPyihg |the CaydKk i dgeriSidy&i tien in.
[00461 The PitpéAarmation is witten into the read only 15 area ROA prior
attachment otpgagh of the detection nmenory nodul es 121 through 126

including the EEPROM 166 4Q¢ebPRatGORS %OWJ.@Qe'nnklﬁ Hégeréé& LY
116, forjsexagple, rohN EQSr”E@'dB@BPnQE't”Sfpr CESD Ol
S R e Sine i 2 (5l\li 88 it
200 is all ovwgg O wike E E %r read
and erase the e %? 3%&5& sFSFEﬁl ﬁe QBE i%a . The
pri nter 200 13, Hifie H%W&%ﬁﬁts RS g TR
ROA, while b’B‘?% &1 | Bhedifo £B&d W%&F&#ﬂ&&tﬁé%@é& oty atﬁ'lfd
[00471 ZPhe TREFTHEADry APBaPBENERE P8RdASI &ldPWesdbite ardse Rka slrtl'scéd to
write infornERf oFSec@h @ ngrikeblesiagind Ripamnd yreadi mad nerpge the
cor r espondi ng¥i akirar EilatégeBtIqIIeCBDltlhﬁb@gh—’mblﬁewpltﬂbbﬁ 20@ar &Ads- t he
i nformati on Bre préntesi RO  deanthiawewsfr i nkotind liwyegi vieo awrater data t he
user when thentesthealreqdaminiltyy aofeda nkOA s bkl bsv hepngsafl lowedelto Head
cl assi f i25at | dat & offecmar ehe steadésondy i avsacRo®s for distinction of the
correspondi ngooak] cartridge. The 35 user may use these codes according to
the requirenents.The user memory area of the readable writable area
RAA is used to write information regarding the residual
quantity of ink in the corresponding ink cartridge 111
30 through 116. The printer 200 reads the information on
the residual quantity of ink and may give an alarm to the
user when the residual quantity of ink is below a preset
level. The classification code area stores various codes
for distinction of the corresponding ink cartridge. The
35 user may use these codes according to the requirements.
[0048]

The ID information stored in the read only area ROA
includes production information on the corresponding ink
cartridge, to which the detection memory module is

40 attached. A typical example of the ID information
regards the year, the month, the date, the hour, the
minute, the second, and the place of production of the
corresponding ink cartridge 111 through 116 as shown in
Fig. 9B. Each piece of the ID information requires a

43 memory area of 4 to 8 bits, sc that the ID information
totally occupies a memory area of 40 to 70 bits. On each
power supply of the printer 200, the control circuit 222
of the printer 200 may read the ID information including

16




[00483 The ID information stored in the read only area ROA includes
production information on the corresponding ink cartridge, to which the
detection nenory nodule is 419 attached. A typical exanple of the ID
informati on regards the year, the nonth, the date, the hour, the mnute,

t he second, and t he pl ace of production of the corresponding ink cartridge
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cartridg rough 116 fromthe detection nmenory nodul es 121 through
126 and gi ve an afdeabaset heleses wrh ahgfermantonnkotbert ritdes hike been
expi red or WiREOBBaEXPRr M sWO¥ced pbO¥el Malkq@dise pbecetwfed nfior ntheé on
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EEPROM 186 mapdbewrdhsbiect adeas a r dadahila=l0 camk W idrabl €l edtepicdly hi s
case, an el ectadablky andeacsin #blan dmembiapl euaBMRiy , a SNBRDaF 12 ¥ANEDM | ash
ROM  may bemapplbed doplide HERRROMHES6 HEPREMOr @ 6khetbD gtater makéonrhi ke
the producti enfophatmehi anief the I;m‘odd‘@ditdd dgﬁfokﬂa&hsnstdflcwée ﬂikth' S
enbodi ment, 8ardpiggel al -tyRe PREOIY:i-scORPLI g f arnihe FREREOMLGSE, (0501
When datys tr 888Th3SEPBet AeRBEy | E QMLERE 1 SANSEE engubgpnéﬁhsé perf or med
after identifpgapyon of the ogject I 'nk cartrldge on the other hand, the

data anal g;gr 163w38 g %V% aﬁsﬂ%g% § 0 ol (%@%g‘stehne M R1e
det ecti on con ﬁe i:i_{l T d‘ F@It{él iéecztel é'?ctthemk
transfe d <(;.le{r %l%ﬁ co o terb ns FERo PRI YEST ackSH di ng
to the Eg TN 1 dcﬁﬁaéf:ﬁf’ ¢ CRELE&Je|CiFYHe ink
reaches the tSfm? ET8chbSr TRGEIVE 13"?‘39&%@@ siendife arariatihm in
resonance fr ﬁﬁ%ﬁ%&/o’af %rﬁlelﬁ?el 868ri ¢ TheefahiectH®n TRENEESELLT0f1] he
det ecti on i sTReRtVRACK LY r S eraesor dgbagtéon37cerdihitoret eaxatiurtes
control | er 3Eheeg8semseroutrdulmit 1378 regswinddng hetdet sbiei odetwseion f r om
the det & i opordhtion} emntbsdemerningst vhehberdetilert lemelesaff t the tire
control circuoeackReg shet lppsipriiarnt epf 26Bevisernisosr RkodiYe ul 8716 based) il
the variation in resonance frequency of the piezoelectric
element 153. The result of the detecticon is sent back
from the sensor module 137 to the detection controller

30 168. The output unit 178 receives the detection result
from the detection controller 168 and outputs the
detection result to the control circuit 222 of the
printer 200 via the RF circuit 161.

[0051]

35 The following describes the identification of the
object ink cartridge and the subsequent access, which are
executed by the contreol circuit 222 of the printer 200 in
cooperation with the data analyzer 163 of the
corresponding detection memory module. Fig. 10 1is a

40 flowchart showing a series of processing executed by the
control circuit 222 of the printer 200 in cooperation
with the detection memory module attached to each ink
cartridge through communication via the receiver
transmitter unit 230. The c¢ontrol c¢ircuit 222 of the

45 printer 200 and the data analyzer 163 of each detection
memory module establish communication wvia the receiver
transmitter unit 230 and carry out an ID information
reading process (first procesg), a memory access process
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35 The follow ng describes the identification of the object ink cartridge
and t he subsequent access, which are executed by the control circuit 222
of the printer 200 in cooperation with the data anal yzer 163 of the
correspondi ng detection nenory nodule. Fig. 10 is a 410 flowhart show ng a
series of processing executed by the control circuit 222 of the printer
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comyunication w t h the detection nenory m)dul es 121
t hrough 126, arrl a 20 10 vv| ﬁrhe I nk cartrj‘gges 111 th%oug 116
nounted thereon -side
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appr oachi ng ¥heht egddeenon-prdmtabde @aiea 230dr deecishuisftad BC @i ghafit £ rom
the | oop antehéa 2B -afritHeblecepver whems nitheer raneives0 tarangrins tbewt enna
133. The powemnits@ppl yisunpredélt ext rAsxt shan cakredbygiec Jidnemoceaparenthd r om
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transmitter unit 230 wvia the antenna 133. The power
supply unit 162 extracts an electric power component from
30 the received AC signal, stabilizes the electric power
component, and supplies the stabilized electric power to
the respective controllers and circuit elements to
activate the controllers and the circuit elements.

order to est

nodul es 121 £gé

[0054]
35 When the processing routine starts with
communication egtablished between the receiver

transmitter unit 230 and each of the detection memory
modules 121 through 126, the control circuit 222 of the
printer 200 first determines whether there is a power ON
40 request (step S5100). This step determinez whether the
power has just been supplied to the ink jet printer 200
to start its operations. When there is a power ON
request (in the case of an affirmative answer at step
8100}, the first process starts to read the ID
45 information from the respective detection memory modules
121 through 126 {(step S5104).
[0055]
When there is no power ON request (in the case of a
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[ 00541 35 When the processing routine starts with comunication

est abl i shed between the receiver transmtter unit 230 and each of the
detection nenory nodules 121 through 126, the control circuit 222 of the
printer 200 first determ nes whether there is a power ON 40 request (step
S100) . This step determ nes whether the power has just been supplied to

the ink jet p ggﬁf{reZ%ledé} ar tSEéps 8REHAL I QUps- tM@e eh g2 N
request (|n(t_. ;_:ge ”ﬁ??%%‘éert%}?ét E’ 8f|r t
process starégrh%ﬂ g g I %% I'n % |ve et e(ftlon
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ON reque % & § H wer 8160) %]%'?CE €I5t her
hand, t he conf?%'ﬁ% 22‘31 e% 8%?:?7& Iefle printBrT Y tthe
general print? roc"é SakgP GE%‘EHEnFF?L‘&éFePﬁ\ e m& H’@rrtt § <t

repl acenent t}er%e;eeé%ﬁowt RELPHK : cAPET PHGER LRI WhENOHi® MEEY RXGPSSN2) .
The repl acen®ht 1pEqGast rafgeh & rilacasants ton | 247 hPBudiel KPS EAtGRTpUL

for exanpl e,Paeh EAE dferths ceeeer AN stRteacf itdye pebhbern@Al . butidn 247
on the dfer ar¢sponpandio 245 prneshe pbweheONiskat eapfridge priepnlace@mt In 1D
response to luptress 2df7,t hehe nprdateri dy0 r epbpeens® gbuetrah 27 ntimey
printer 200 stopssshecgerseriadw priot | rgplpeeaesnt t ofal oow fof rtdpd adatkent of
any of the itckrtebd4esdges khrddyloughs 116.ThEherepbdocasktt reeueest is

out put afteroagpuel &epbacegedliadf zeplatemBaci nbf langar iof dgefe 1lihk

t hr ough 1516. c&@@éﬁ&gey\hgﬂltﬂ@f&%ﬁ a1 gepl acement request of the ink
cartridges 1lidotéyough 116 (in the case of an affirmative answer at step

$102), the fi rst t@ﬁ@ﬁe%é}é‘”%t% r?@glagehgﬁal Dy &L@geataen Eﬁ@m idie
detection meghy %é'%eui‘t LACBEGn! 9,18 r(&*B' 2580 ca 04)
Wien there Lg sv'?gr %nblbs Ue%}h ¥ {-‘st Bé g' ﬁe of ﬁer and

116 (in ase
t he cont2trogl gtllrcuﬁl% fg;‘gg“ % %m htal'fe h%ejeﬁ qrbr gﬂ(has vg}fready
been read ndr Mt 8m3 HeSR % FEE&EL (9 %/ Elﬁ%}éfgs 1
through 126, *$%9tSe %nﬁ?ereﬁ arfe PFmEeSPeﬁEWQF ply ¥ies
the object oFPERNERS A& epiB1EHE CatRr 8F & ePEABTOYE (?r&swﬁ‘ha?tl sStecH1e
EEPROM 166 afitP?he s@ﬁsoF 8D RbHEFe 18nd.astife PEaClof UESBYS | R%ach of
t he ink 25car@¢¢%F@‘E‘sn¢$l thatotle A6 mfomatdanpdiaenal repdy been digastt of
access i s tHheoRRPROM i56m( thet hespastive detection memory modules 121
through 126, for example, at the time of power supply and

then specifies the object of access (gstep 8150). There
are two optiocons, that is, the EEPROM 166 and the sensor

30 module 137, asgs the object of access in each of the ink
cartridges 111 through 116 of the embodiment. When the
object of accesg is the EBEEPROM 166 {(in the case of
selection of memory at step S150), the second process
starts to gain access to one of the detection memory

35 modules 121 through 126 (step S200). When the object of
access is the sensor module 137 (in the case of selection
of sensor at step S5150), on the other hand, the third
process starts to read the detection result from the
sensory module 137.

49 [0057]
The details of the first through the third processes
are discussed. The first process is executed when the

control circuit 222 detects the power ON request of the
printer 200 or the replacement request of the ink
45 cartridges 111 through 116 as mentioned above. The first
process starts reading the ID information from the
respective detection memory modules 121 through 126 (step
S104) and carries out anti-colligsion processing (step
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selection of nenory at step S150), the second process starts to gain
access to one of the detection nenory 35 nodules 121 through 126 (step
S200). When the object of access is the sensor nodule 137 (in the case of
selection of sensor at step S150), on the other hand, the third process
starts to read the detection result fromthe sensor nodule 137. 413 (0057]
The details 81 épe firgt t%ﬂ@ygh éﬁg t.hird processes are dlscuss§

first process | éxeg S(OIAIN oP CFFEEM 9222 det 8L T
ON request oP*t %ntpﬁflﬁ?&fefﬁé‘cﬁﬁ e IS cEMRTTOt e G ESHLET 49%e §
cartridges 112t APoutfh AT GkOMre At PBNddabESERCTHEVE | F3§Fe°}5|186‘e§%e‘%‘?%‘lf ts
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On conclusion of the anti-collision processing, the

30 control circuit 222 causes the data analyzer 163 to read
the ID information from the respective detection memory
modules 121 through 126 (step S108). After reading the
ID information, the program may  exit from this
communication processing routine or may subsequently read

35 all the data stored in the EEPROM 166 as described below.
[0059]

In order to ensure the reliability of data stored in
the detection memory modules 121 through 126 attached to
the ink cartridges 111 through 116, the control circuit

40 222 reads all the data stored in the EEPROMs 166 of the
respective detection memory modules 121 through 126 and
stores the read-out data into the RAM 253, At the time
of power supply to the printer 200, the control circuit
222 establishes communication with the regpective

45 detection memory modules 121 through 126 of the ink
cartridges 111 through 116 attached to the printer 200,
reads data from the EEPROMs 166 of the detection memory
modules 121 through 126, and stores the read-out data
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nodul es 121 through 126 (step S108). After reading the ID information, the
program may exit fromthis comunication processing routine or nmay
subsequently read 35 all the data stored in the EEPROM 166 as descri bed
below. [0059] In order to ensure the reliability of data stored in the
detection nenory nodul es 121 through 126 attached to the ink cartridges

111 through 1i6e ah@ Nt GidLWi S REM ﬁ§§d5 Q‘lhle ta*a%éqt 3f1§5v9rc§fj in
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cartridgeé i IThia aheapgement ehadgaintkat daBa Wreneerid evhet Rag td183 dat a

stored in tbe BEPRPYake oit ap¥qliirkhe tdatiorld WhdefBeYeBPdiaee Iigh
through 126, réheagoni¢pl circuit 222 of the printer 200 updates data at a

correspondi ngo @6y ess In the RAM 253. 15 This arrangenent enables the data

stored in the RAM 283, 4iQq beoueﬂet 8doBha! eacked t't@en%m% herghy; have
hi gh r@ b t nlgggggé a %&ﬂf (%éééé e( @@ ch d a %d%guiﬁ) .
circuit LAk es SS% (c% é ctive
node commn gaz h o ?z %g hr 0%126
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i nfor mat i on &2®rdELEALIPRTABPEY MOAUAERDA Y InbldoNTEnd 26 AisRaKes Fh&ponse
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when t he receiigwedet®erien naamary smodule and transmits a response
signal ACK showing ready for an access to the control

30 circuit 222 only when the received ID information is
identical with the stored ID information.
[0061]
The control circuit 222 gaing an actual memory
access to the detection memory module, which has Jjust
35 transmitted the regponse signal ACK responding to the
output active mode command AMC (step S5204). The memory
access 1s implemented to write data at a specified
address in the EEPROM 166, to erase the existing data
from the specified address in the EEPROM 166, or to read
40 the existing data from the specified address in the
EEPRCM 166. In any case, the EEPROM controller 165
receives the specified address and the specification of
the required processing, that is, the writing operation,
the erasing operation, or the reading operation from the
45 control circuit 222 and accessges the specified address in
the EEPROM 166 to carry out the required operation.
[0062]
The writing operation and the erasing operation are
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identical with the stored ID information. [0061] The control circuit 222
gai ns an actual nenory access to the detection nenory nodul e, which has
just 35 transmtted the response signal ACK responding to the output
active node conmand AMC (step S204) The menory access is inplenented to
wite data at a specified address in the EEPROM 166, to erase the existing

data from t@gz&gggé eg afdrass i ng‘{i'gésggP 316{ E’% e@d Ay
id %

d d
exi sting datgy, ss.t_- s@&‘oﬁ chd | anynfease
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oper ati on amciwel by agpegl bped aby okhe Thebykoneed® 2Prcuit 222 outputs a
1-byt e operah@&dbde OP and 2-byte address codes AD1 and AD2, which
represeri0 t he 5 sPeei EEBRBCHMddratsodierhdébbreceivkst méla/\naddrregsa)rmdﬂs on

or the erasiagl opedatilen. aridevaddfées cheesrakidi vl Ad2reasecodepl ANt ary
to each ot hesindsaDzhat thermddhesaddresact valléy HDAC Ahéd ADR t Arel-rint e
code ADI. (0O&6mgdledéhdaiey ERRRBACRNICLAULST 466 EHEROM Scbhtralilleessigmdes
ADI and AD2 @&lemfihésesan hermesRiord agdeesscaeden AR il AlduraMien the
addr ess 1e0de§ rS PR ARE AR a LENB abYeh @ 828R Qe it ARPROM
control | er sﬁsaﬁr%n@q nlqrrowes)éﬁ élB@C&éaféééOF!erst R9124HEIH2 15
prohi bits th&réTEBBFn 13 tétﬁ@re” £HN hef‘shéﬂ W“é Fig.
11. Wen th ? w %ﬁe egﬁnto%r -t 2P r, on
t he ot her han con F e Ltin oeoer t n or
t he %éwng%%@@%?l %‘FB é° ghg‘gg apg grmﬁ?m ied .a re

the EEP C@EP%\[; fhe}%
control | er 1¥%8°$F ankti t s e §ﬁ&naF RCEFRRR s 7RT Jc%‘??f)l ek

the access a?nﬂalaﬁ“hﬁ%lréssr%%ﬁb?ﬁ% &igRa @E‘ﬁ‘nﬁﬁﬁEﬁsﬁﬁthﬁe

address to t®E Ebataeressr apnft apadgrgsphrappingt gignal MC mpeﬁqéio
addr ess- mappthg srgeaapedDeddnRsd te othfe C@é’@é‘@éecpleiﬁ%#@ss?%yvbé itdent i cal
with th&5 spdatdi avalvdersicdode ThRl agdresy -pepadpdoisional &dipirannad

1-bit or sevierval thet shiéssad ormddoessi ngayadieessdeingrisiad, avictlot Hdre
processed adsppestfsednabddeess code AD1 or may be any of its
complement, 1-bit or several-bit shifting or rotating
address signals, and other processed address signals or
30 any of error detecting and correcting codes including a
checksum, a CRC, and a hamming code. The EEPRCM
controller 165 has access to the specified address in the
EEPROM 166 in this manner at step S204.
[0064]

When the EEPROM controller 165 completes the memory
access and transmits the response signal ACK representing
completion of the access and the address-mapping signal
ADC, the control circuit 222 executes verification
according to the received address-mapping signal ADC
(step 5210). The details of the verification are
discussed with reference to the flowchart of Fig. 12.
The control circuit 222 first reads the transmitted
address-mapping signal ADC (step S211) and determines
whether the address-mapping signal ADC is a correct
signal mapped to the specified address AD1 for access
(step S212}. When the address-mapping signal ADC is
correctly mapped to the specified address ADl, the
control circuit 222 determines that the data writing




30 any of error detecting and correcting codes including a checksum a
CRC, and a hanm ng code. The EEPROM controller 165 has access to the
specified address in the EEPROM 166 in this nmanner at step S204. (00641
35 When the EEPROM controller 165 conpletes the nenory access and
transmts the response signal ACK representi ng corrpl etion of the access
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on the seguenal pAbEessi Bye ( srapre21Hirduiss5322 Srehda tEddress data
addr ess- mappraygresgondinfC ts rite c addeessyr mappimegd sdghbhg SERC f {®dep
address AD1, SRh6} hendt hezsr el whbeheri $he possdiidt t gdibesst atdat bs
writing operafiennioal thicllatheersaidyapopaashi Grdiasd bean yias f aameds3

m stakenly astepw sngsaddr esgsspeidarathedy tHieadidisass- Mty Ng=dd: sdynal
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addr ess- Mapphdguseanah 1 APRrbaGAP 128258) tARd ¥ Iédﬁ%ﬂﬁiehlt h@hf j Out
address dataji§ ah@ergt!c%"ésv“t b theAddress,dat

step S218 d §¥?

Ehe gata fa tﬁg 85 E}gt IQJ,_% Séé( t %g%i%f[? rou%fﬁ%é £

cartrld gﬁ Ero lﬁ ut d hl e‘!\@(%3 at
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data stored '? f 2s égR} OrEO e

addr ess dat a"SPecFfi th’e"l a&&rr§§§ pp‘?”f'i %reﬂjctpﬁorﬁ? ‘OUt

det ecti on mef YeSHodd F@ ¥ thh & hehiaddness frRFanttebdpalBs thse RAML RSBt

addr ess dat af9F t W€ neusBereset qeeaiEi6REHORN the RAM 253 for the purpose

of verifdxat {®H66b5 [0066] Wien the read-out address data is not identical
with When the read-out address data is not identical with

the stored address data, the control circuit 222
determines that the address data specified by the
address-mapping signal ADC hae been rewritten wrong, and
30 writes the correct address data stored in the RAM 253
over the wrong address data specified by the address-
mapping signal ADC (step 85220). When the read-out
address data is identical with the stored address data,
on the other hand, the contrel c¢ircuit 222 determines
35 that the address data specified by the address-mapping
signal ADC has been written correctly, and proceeds to
step 5222.
[0067]
After verification of the address data specified by
40 the address-mapping signal ADC, the control circuit 222
reads the address data corresponding to the address AD1
from the detection memory module (step S222) and verifies
whether the read-out address data is identical with the
address data stored in the RAM 253 (step $224). Namely
45 the verification process reads the address data specified
in advance as the address AD1 from the detection memory
module of the ink cartridge and compares the read-out
address data with the address. data stored in the RAM 253
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the stored address data, the control circuit 222 determ nes that the
address data specified by the address-mapping signal ADC has been
rewitten wong, and 30 wites the correct address data stored in the RAM
253 over the wong address data specified by the address- mapping signal
ADC (step S220). Wen the read-out address data is identical with the

stored addre d e _pt e control circuit 222 determ nes
35 that the % 61 €§é 82 go%%eg?f?gglggggﬁéggddress mappi ng signal ADC has

been witten corr and r,oceeds to st p, .S222. Af t
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has been rewfpthéep wong, and wites the correct address data stored in
Lhe RAMi203 over tiie whang eessss dat %e%%gaﬁed%wht f@&i@&ﬁas bﬂ%k(step
S226) . Ne & he Heeagh a i

address dat 6 be. O ‘?ﬁé nb%@ fé ggﬁ?&ﬁ% eﬁ%r hat
e address & eciiie g'v %O o ct
and exits frlﬁm E{n 5" el PB Pi Sﬁ 75 ﬁe 0§§’Tm 10 ﬁﬂgﬂsﬁiﬁ SS |s

descri bed. wi %r Pfaﬁ' back T o Eﬁ'ue ’E'Yofa‘iﬁ
circuit <222 ?tfﬁ"?tfh?lés TR o MORHRE t13 8H§Br ul% 1370% stk
S300), and otRPrEd %%Saéﬁﬁvémhc&rﬁﬁarﬂl%@?‘é?e eggpypd the et
manner as t HEoRenBPYMareded¥C, ARy Q?Fee%%‘et@%'mﬁh nedste ebddhes irde
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t he active nackeessnpanscddft 26hs eslissdgednt pespaasingi gnal ACK show ng
ready for an[0070]
When any of the detection memory modules 121 through
126 is activated in response to the active mode command
30 AMC, the control circuit 222 transmits sgpecification of
detection conditions to the activated detection memory
module (step S304). In this embodiment, the detection
measures the rescnance frequency of the piezoelectric
element 153, and the detection conditions specify a start
35 pulse of the detection of the resonance frequency of the
piezoelectric element 153 {for example, the first pulse
from the start of the vibration) and the number of pulses
corresponding to a detection time (for example, 4
pulses) . When the activated detection memory module
4) 1receives the specification of detection conditions and
sends back a response signal ACK, the control circuit 222
subsequently outputs a detection instruction (step S306).
The detection instruction may be included in the
specification ¢f detection conditions.
45 [0071]
In response to the detection instruction, the data
analyzer 163 of the detection memory module 121 analyzes
the detection instruction and instructs the detection
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access to accept the subsequent processing. [0070] when any of the

detection nenory nodul es 121 through 126 is activated in response to the
active node conmand 30 AMC, the control circuit 222 transmts specification
of detection conditions to the activated detection nenory nodule (step
S304) . In this enbodinent, the detection neasures the resonance frequency
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detection controther tha8rgkar gesl andi sitlsahps gesft hehel eznid ®edlect rigt enent
153 accordi nglémente 15pechy i ethedaietddtoion Cebetkbllert o excrhasasl i bl e
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di schar isng theqRbREPelFCtihe ebamRBhctoThamset 191Mkfa LBRekheguengy of
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to the reso Ebeié §gcyeq ekl ance €% 10
nodul e 137. gp § r@%1 éh§eBb 58@ (%J% ment
153 by the ? on &onﬁrg L u§ 153
to V|br %? regﬁga F Pﬁ?pre nce fgﬁ e and
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of the reson’a%%n@@c%haﬁﬁélbeﬁllﬂrhbsmfé effy Wifth helf esShgnFEMBARS 151
here repr eseff8IWRNEYik 1Pe@EPTOF imMed arlas nE@ZehaM@ﬁn tigy  ink tlRe the
struct u® of reserar@®odrhambernhdflt heis r esomeuned chiaber printiag i teed
with ink, theubstanaheblyf rempiancyons tlper otheat ehpnd) Kthe Wesonaned nk in
t he frequency is approximately 110 KHz. The resonance

frequency naturally varies according to the size of the

resonance chamber 151 and the properties (for example,

30 water repellency} of the inner wall of the resonance

chamber 151. The resonance frequency is thus measured
for each type of the ink cartridge.
[0073]

The piezoelectric element 153 <vibrates at the

35 resonance frequency of the resonance chamber 151, due to
the forcible vibration excited by the voltage
application. The detection controller 168 activates a
built-in circuit to detect the vibration and outputs the
detection result to the control circuit 222 of the

40 printer 200 via the output unit 178. The contrel circuit
222 receives the detection result and specifies the
presence or the absence of ink in each of the ink
cartridges 111 through 116. The detection controller 168

may output some of the detection conditions specified by

45 the control circuit 222, in addition to the frequency of
the vibration of the piezoelectric element 153. The
output detection condition may be identical with any of

the specified detection conditions or another condition
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25 resonance chanber 151 is consuned for printing to substantially enpty,
on the other hand, the resonance frequency is approximately 110 KHz. The
resonance frequency naturally varies according to the size of the
resonance chamber 151 and the properties (for exanple, 30 water repellency)
of the inner wall of the resonance chanber 151. The resonance frequency is
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or anot her condi bbzendz | dfludedt fIvmehiee shacndnes dateperom £oONdI tTHHS.

The output geheeslopieendit con By tee detant&Prgeentblata they Mudidon

pul se of thesgetfrt ued qfetrsh%Jre%%@aammfé&&veafytﬁéobr&mrrme%dé heyfifth
pul se frgm therstgh (o0k aecbP@iMhPEa! t8R) sdrdQbte PRGN ddddddd 222
receives thetﬁésPHﬁnESnsL EHSHCV fel 6 08HLEC %ﬂtl% otf (3 keﬁrﬁ hn and

the output d S [ % r ‘ﬁ}@; t of
ink. The res QHQ &uargpg %El(}ric%%c Rj& {:ﬁ%O h f]Zd on t he %Pgtrﬁynatlon
of the presencE c ?ﬁce 6°T Eh]k Jl’%%oﬁg ce Eﬁé% The
control girc O}fﬁ"’é b?n ﬁ8§ & cﬁ%ﬁ %E?Zrﬁi%r J:itﬁets
ej ect ed ron’f"ne%‘azﬁa%?etﬁé BPEAL E&aﬂ?c?iY SfFF?F‘o&‘GI‘F 56’(,60 tnegc T he
sof tware pr oBFEN AnBCARASed 2 1t FEEMEc cundt | BRE $RE CarteidafFanttity of
ink in each tB¥owgR 1h&-cartri dges 111 through 116 is accurately managed,
based on thel@&Tell ated i nk consunption and the information on the
presence or the abBsengeantitnkofninkeeldectedonsneacehdivionr epsh adcdihaed
from ea@? of Primt dbeedsi ohll nehowoygho@iléesvaries hwdtyh d28agfiatheni nik
cartridges Iddzzidér dughete®, [007&fiation in viscosity of ink, and a
variation in ink temperature in use. The calculated
residual quantity of ink based on the count o©f ink
droplets is thus deviated from the actual residual
30 guantity. Each of the wmemory detection modules 121
through 126 is designed to empty the ink in the resonance
chamber 151, when approximately half the ink is consumed
in each of the ink cartridges 111 through 116. The
procedure detects the time when the specified ink level
35 in each of the detection memory modules 121 through 126
has been changed from the ink presence to the ink absence
and corrects the count of ink consumption at the detected
time, so as to accurately manage the ink consumption.
The correction may simply reset the ink consumption to
40 1/2, based on the detection result from each of the
detection memory mcdules 121 through 126. The correction
may otherwise adjust the count of ink droplets. Such
correction enables an ink end of each ink cartridge (that
ig, a timing when ink in the ink cartridge is completely
45 emptied out) to be accurately estimated. This
arrangement desirably prevents a certain quantity of
unused ink from still remaining in the ink cartridge,
which has been specified as the ink end and replaced with
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The quantity of ink ejected at once fromeach of the 25 print heads 211
through 216 varies with a variation in nozzle dianeter, a variation in
viscosity of ink, and a variation in ink tenperature in use. The

calculated residual quantity of ink based on the count of ink droplets is
thus deviated fromthe actual residual 3D quantity. Each of the nenory

detection noguhes; Lk &BFeHIAgd26 thtisdasd@ief tReemaiYiabhe irdsdurdde
resonance cfgpberalbing M\@ﬁtapangél t-ek¥nhg ftﬁnt-:e il | S rfONGETEdinit N
each of the boke £aabs! ddes, 1ddik »égl&ﬁ ot phgcadir gedebegha tde time

when the spe n I I f ct JTRSD Y, s 121
t hr ough 3526 E ésfg rﬁﬁgg 5518 5%? 0&3% %Q{ﬁ%tth tn% l‘l%rahe I n t se clﬁ and
corrects the consu ﬁe de tlne SO as to
accurately mgnag th |nk o unption. . The corr ctlon %ci et the
"k consunpt on. 1D g@j £ ifhsierentreh Pzhnet féy‘ I_gfta%/ ’%s the
detection me¥sFy h%ﬁuY" §t111?’£ g 21 36 %W T T8 PPEFAIPD

adj ust the cht %FthRQdPBBFéFéonSGEhth@oﬂ%&ﬁ|Wﬁ%§%ﬂﬂﬂQR?

each i nd&arPeelgeirphgmented a GRS WherfF nkFEWEibe | ﬁﬂtearﬁq dg%l'lq s
conpl etel y 48re@pfied oaddresspelncciiat FEPRMN | nri®d. imhiany arefandement
desirably présepcsianceemary qesutlieny &1 whieegh i hR6f poRashedl teendiei ng
in the ink cankricagsyridgieiscH Wastheengbpddisf.i edEdent hd | dktandagndeg=spl aced
with 26 a nevewnkttent midgekenhys azava ngromng wdiuebbe tdsowmwmngehms:
arrangenént af saher exsiddimdrer | ak lowst tthd n&ontceael ricdgeufiton 2i hg dmwpti ed
out prior tordeferyi onfoimedhefi nkheentonnd adduespr. ot Qties dane Pdtd dwads
211 through gbordé fhomdiaiegies dBERLM 186 efrsd hthéi raM [2KW61 IAS the
descri bed abgyge blfe mopt FahilGrecws YRS @RRd | YewvBEing espehathen tiie data
rewiting opghft ben difl thek EE?trQé&éseﬁaﬁ' r\ﬂqﬂﬂﬁj@t 198, Okorhecdatgand iting

operati @y hase 1PeQéeErprEﬁHEﬁhﬂd2§§r Leat el Qi@ WMl %x}l@:t ard fdfled
speci fied adg ss in the EEPROM 166 in any of the detection nenory nodul es

121 t hrough tached to the ink cartridges ill through 116. Even if

d h b
o?t?heaénbﬁﬁ. Lt g;tcﬁcéha%ﬁa@ %E.?%éft@%&%gﬂgiés i %dlif
¢ ﬁ
&

the wo addr 9F6 and t he

(P, A 121
the wrong, adliersy 118 uﬁaef e L t;gitg

any of the iFRCELYEFi FFEOSMY tﬁ’Fro 1:2. ch?rEELF gup aot ‘?om

t he RAM 253 %ar%rsrwﬁﬁﬁﬁéﬁ %rhethal pEPcegs L£F Bev#}tlng data in
the EEPROM 166. The control c1rcu1t 222" sequentially

communicates with each of the detection memory modules
30 121 through 126 from the left-end detection memory module
121 to the right-end detection memory module 126. The
carriage 210 successively moves by the width of one ink
cartridge and egstablishes communication with the
detection memory module of each ink cartridge at the stop

35 position. In the structure of the embodiment, the
receiver transmitter unit 230 has a width substantially
corresponding to the width of two ink cartridges. The

carriage 210 may thus move three times by the width of
two ink cartridges and establish communication with two
40 detection memory modules of two ink cartridges at each

stop position. This arrangement desirably reduces the
number of the shifting and positioning actions of the
carriage 210. In this modified arrangement, the control

circuit 222 executes the anti-collision processing to
45 effectively prevent the communication with the two ink
cartridges from being interfered with each other.
[0078]
The embodiment discussed above is to be considered
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The control circuit 222 establishes communication wth each of the
detection nenory nodul es 121 through 126 25 attached to the ink cartridges
ill through 116 via the receiver transmtter unit 230 in the first through
the third processes and in the process of rewiting data in the EEPROM
166. The control circuit 222 sequentially communicates with each of the

detection megRr ya10dulgseds 124s t h DUGk 1261 J Oraddie A t ﬁuﬂcpmteﬁ;é on
menory nodul ghed2lnkf b mahghfmoa&@ &%tt%h' on ammye)é Mg & tTl
carriage 210w§€:'ﬁ81§§s'd\é TR ”% QJ& C@ft

est abl i shes Jory Sal ggcgvl I} t Eg shion
f:;;rcse%t?;%ﬂ;mﬁg Bhopfelts dhe Egtfé@“fﬁ%ﬁ? od%%gf:%sp mﬁnd
B akeve fi@wwn art; éﬂb ¥ ﬁ o 191

the width of ¥

times by the %\f‘a’fh PF- ?\?\o“’? 88r £Pi 4§E °€§ 5 rﬁ%l&hu

two 40 det ecRFUREFENDr AR I ERC 0HOR Wi \“ﬁk’yc é’éa%t bea Hcaé"fagp

posi tion. ThikeaPPRREBMEACSIET s FoRedtre? PhethRuAbEr o tIHEIS fi ng
and posild onphcacerforidhef sifie fageri agéheld.ogation sohodhei elptadtaimfenent ,
the control meneryi tmeP2lexaut ddig hé0@nt fagsl | P§i orhpr ods sigar i de

ef fectivel y geevrably hdedghmemisc at hen daorket hef t foeedm clart Lagges fafom

bei ng i nterfehed mpddiemch totamEmigt@l78inithe2@fboandent imgp biibssed tdive i s
to be consi dehele 28ttrucahtreaspects as illustrative and not restrictive.
There may be{omny] nodi fi cati ons, changes, and alterations w thout
departing fromthenseope Strs@tité of tdlee NBmBodehahact elhest EEPROM tie
present invepsé@nasFofhexXamRleenal thémsyy aBEenERE ohkt headetatdd on magory
modul e di scuggged oh 4 hﬁmo‘ﬁa&mdhﬁe'ﬂy & %BE'tleEf@'b'n‘%‘a;F Or8plQBer the
cartridge, aéE#&%rh asi@ *}&éfﬂ&c%ﬁ &P thBei hidK cb&t riBGENkRy bd1e
det ect i of me %tt'h% evéf mows DOL; A2 Ol de 1ap T ace
of the ink C@ﬁ rrh %get#.é' he Sfde ta ocation of the
det ecti on 31 %cef) hhelnkcrt%ge ggswraebly
hei ght ens the e(g?t b % H ¥ ¥§u St I‘?_-%lEI ver ngm taf er unit
230 and si np}tt e PXih ?18 s?PBEP cllsal['%’?Q Fthe Q?Puc LB the
enbodi ment, T HESEEPROMICECTIRELPAs the internal memory of the ink
cartridge. An SRAM or a DRAM backed up by a battery may repl ace the
EEPROM The internal nenory of the ink cartridge may be 2D any of other
non-vol atile nmenories, dielectric nenories, and magnetic nenories.
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The scope and spirit of the present invention are indicated by the

appended clains, rather than by the foregoing description. 28 WHAT IS
CLAIMED IS: 1. A cartridge that holds a recording material used for
recording therein and is nounted on a recording 5 apparatus, said
cartridge conprising: a menmory that stores information regarding said

cartridge i nggafops ?Lﬂihﬁﬁ ggpner; an instruction reception nodul e that
receives an external instruction including at |east a specified 10

adiress of 5218, TRTORY LI LERNLLP oSS 65 ALABIRES TG LU v
o Lyogr 20 BeeSLD Siee AT VL "ol o0l Sl
f

t hat execute t Pfat L VOl ves ?eWI’I tl C?% nSq or age

15 conte a?P??.’éaEB%c.?%@ gﬁFﬁéég%f‘ggﬁ?ﬁ%@éﬂ% and an o t ut nod
that out put s spect( TSHITL  ciy oo fg A He i ridn LB or
executi on of “atHBICLF; £R Bf"BRoresethde BBMWETA cartrjdge in accordance
with claimil, whe?RjninEHeIGeloRs IHCIATssPRGULRat thATol ¥RSSI¥SF | t3%hg t he
st orage contertesnaka dngeREYieBnpinsdsdangheatof 1@astopdr atIRACIFiad t | ng
dat a i ntl® sapddreadr yofindsakd opRMAXY orWwibth erzedand dadta fa orseziel nedfory

25 3. A cartprdgessnacthedanoevalvds cravmiingher eéttorade spatiehitedf
address w t hsakegamemboyt he series of processing possesses a redundancy of
at least 2. 30 4.aA perotesdipegi nedecot tamcenadile cltthan 3, exdaitadsn  Hhee
redundancy ogepiedeast prcpessassediyt thevebess f redriaddgeshehasaraggnal
correspasi ngohBehBeatPere§ sp8ci Addaes8dP88s doEi 8888 BENSFA} €dnly changi ng
bits of the specihiediaqditessmaaaedi NEhd®© aRE@eRls rUsSec3Pie. Alata
cartridge i N.@srok Endi £8 Ehé'ﬁbéc1¥@@&ebﬁdrh Rifee éﬂéd%ﬂfbﬁuoﬂeaSt
one of a rechpéog ieQPSE £88es§1ﬁ npl ementary operation, and a

rotation. . Acartrid |n acco dance with cIa|m1 whereln the
spec!fl@gdata outé)ut from uhqug gggl_,al s w1tq§ }n Bl in
specifie ]:Yl?éa\ %ssfl %“Cfn it:L ”‘éﬂk 45
sai d out put rmdul e ts t e speCJ

t t esdfte eé‘ ? iBh of
[ﬁ??i?.ﬂe's”g? 3?%%%'%.0@ tﬂﬁfth reavrl.P ]%B DETe ¢ erﬁnm?

said n@ﬂPryOP ratlon of erasing ata rom said emory

3. A cartridge in accordance with claim 2, wherein
the specified address with regard to the series of
processing possesses a redundancy of at least 2.

30 4, A cartridge in accordance with claim 3, wherein
the redundancy of at least 2 possessed by the specified
address has a signal corresponding to the specified
address and a signal generated by changing bits of the
specified address according to a preset rule.

35
5. A cartridge in accordance with claim 4, wherein
the preset rule is at 1least one of a reciprocal
operation, a complementary operation, and a bit rotation.
40 6. A cartridge in accordance with claim 1, wherein

the specific data output £from said output module is
identical with the specified address.

7. A cartridge in accordance with claim 6, wherein

45 said output module outputs the gpecific data together

with a signal representing completion of the series of

processing, after conclusion of the series of processing

that involves rewriting the storage content of said
memory .
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29 8. A cartridge in accordance with any one of clains 1 through 7,
wherein said nenory stores a residual quantity of the recording materi al
held therein. 5 9. A cartridge in accordance with any one of claims 1
through 8, wherein the recording material is a preset color ink. 10 10. A
cartridge in accordance with any one of clainms 1 through 9, wherein the
recording material is a toner for any one of a photocopier, a facsimle,

and_ a laser pringerp &r@rld@ecairﬂ ré@&?rdéh@&%iﬁ'ﬁ“ﬁﬁy%h'& %ﬂ‘y Onei i
claims 1 thioughrdQghWhereignsSal fh BRIy Ifefbosy! | A oAGSESS- 1YNe g [Bory.
12. A Car”'&&ﬁnt{‘t CSPrQﬁ@cﬁe%%lﬂgymgt?ér?élChé‘iéﬁthé?e pthrough 11, said
cartridge er rrpr|S| ng: a refess comuni cati on no uI'e t hat

transm ts dat a aﬂd cfa&@}”l OLitr§|£léa @xyd " céat é)rblm ein
at Tast “one, of 1 s Al Lt%é,?glw L eads ?ﬁ eze OA i ! Pgigaal 0

that invol ve.%o{gwr ‘t he storage conten

speci fied address and the specific data correspondl ng to the speC|f|ed
address js trans g via _sai.d wi.rel ess mmn c m)dul 0 13. A
Car 11 908 1 n, acootanbe REER-URS] A 2C SRR oLt Wiy A e %ati on
modul e conprisé roét‘g ‘ aH ERRA™M i EeGREAIRY detariadh Wte “Toner

communi cat i oh®T aftd¥a 1% s@pp?}%’m’ee]fhaﬁ Jdqsidesn ang & a%nhoti ve
force i nduce®*iRt®Fe antenna to supply electric power to said cartridge.
14. A cartr| dge in accordance with any one of clainms 1 through 13, wherein
at | eastlne of shid Rnserteifgs ip Pé@@ﬁ@?@ﬁenﬁéﬁheanéfalcﬂlep@fce@sﬁw
execution nodutkrewah &8idwberpin sedd aemoryodst auctexiadf acefisrieme
circuit. 15.mgmerytri dge that holds a recording material used for
recording therein and is nounted on a recording 45 apparatus, said
cartridge conprislag: Aacaehoiggehan stopedangtowniahi emyr egar diihgelsminds
cartri d@® i nl atmoougbl At} | satdnoart radgadfivessedecoderisiad : r ecei ves an
external instrucii efirefekkdidignmiinicasiora m@drid | eHatddransmit s3M s d
menory with tegand feo@ SEroessddie PhPCRESEDGss hadbmminyehvesnfewiting a
storage content Ofh&éaéinMBEDNkast W idf NEheXeadtraRtEbhCwilcH hadgaxgcut es
the series @b PheCEs i tHAL pPrEvekbyesal aWMdt | DevbNGeSt 2ea88ting the
25 storage content of said memory, the specified address,

and the specific data corresponding to the specified

address 1is transmitted via said wireless communication

module.

30 13. A cartridge in accordance with claim 12, wherein
said wireless communication module comprises:
a loop antenna that is used to establish the
communication; and
a power supply module that utilizes an
35 electromotive force induced in the antenna to supply
electric power to said cartridge.

14. A cartridge in accordance with any one of claims

1 through 13, wherein at least one of said instruction

40 reception module, said processing execution module and
said output module is constructed of a discrete circuit.

15. A cartridge that holds a recording material used
for recording therein and is mounted on a recording
45 apparatus, said cartridge comprising:
a memory that stores information regarding said
cartridge in a non-volatile manner;
an address decoder that receives an external
instruction including at least a specified address of
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5 content at the specified address of said nenory; and an output circuit
that outputs specific data corresponding to the specified address after
execution of the series of processing. 10 16. A recordi ng apparatus, on
which a cartridge having a chanber for holding a recording nmaterial used
for recording therein, is nounted, said cartridge conprising: a nenory that

stores infor ggt i OfenRA3S %%S% arld (G b1 08 dd' B¢ YRRl tllrJrge fRaner ;

an '”StrUCt'Qﬁv6f989t£QQr grs 8e?¥ﬁ§e P oexgs il uction

i ncl udi ng at eas& Fﬁ {: T"}% cf@c‘: ﬁ ég rd gl_g%a
series of ppogc la ess:. F greﬁéng roc‘erag sai d
menory; %proce SIQ r?ﬁ % u oS s

processi g t Hat ?ﬂvo?ve ?eﬁPF?f‘ 9 flha ?5 8 EantelE™3EY e E 9 Cé:lfled
address of said g anS bl e t‘?l‘é"tp"b‘ig;ﬁ__utsg%ﬁ i B a 25
cor r espondi n'gc’?Be?B‘én Bgi FPe&hﬁda’P§’§§ deferddress & exgratsian Rf
processi ng, SAFdSEEEBFdPRGPEPEEPELBE- conprising: an address speC|f|cat|on
modul e that specifies the address at which the storage content of said
memory i@ to 30 Be-rewhi tXRECTEHNY nFEPATIGYISe PR WS sat HAaBekdds
data correshayvgnag & ocltmléb@peéprr e bditnase oregperdindnmesediadutypsad

modul e of safdrcaecerdiny bhdrainerifi vaunvedprodul e that conpares the input
35 specific data shifi tartuiddgessospetsingd by sai d address specification
nodul e and, when ahemempuy splestfistoees informtioal wméddrdiveg spexidi ed
addr ess,15vercaresiddat ihhae nsariesabileraasssirpg that involves rewiting
the storage content OistSAicki®NMOMedet ikeeNmodplieneshad nees@itys 4 17.
A recordi ng eppersilus inseeGetdanceincliidshgi Matl6.1c8ker i) sH&bified
verificati onad@eisg COFPIESE8 AmehOFyCGHI O MBUU Rt hal cOMAdLesed heyd nput
speci fic datgro&gglﬁaetm@r oSt SPRE T Led-P¥iAg" & a@'@éfégeseemeh%atapn 45

nodul e @(?j when b put speC| f Ic data 1s no correspondl ng to
specifie address g g d [
cartridge to e {éﬁy ﬁe % &%'S%IQ i %1 qﬂlﬂ)ol v égl f_t: g the
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with claim i%nt%%r%f‘
nodul e tr?sat

g%essm l%%r OCGSS%”%’? gbép‘géflgtﬁ o BeRAhance
|

PSett it AARCRD ﬂotéf i cation

utmg B ?flc q outputs specific
coPPesponélng t the specified address after execution of

the series of processing,
said recording apparatus comprising:
an address specification module that specifies the
address at which the storage content of said memory is to
30 be rewritten;
an input module that inputs the specific data
corresponding to the specified address output from said
output module of said cartridge; and
a verification module that compares the input
35 specific data with the address specified by said address
specification module and, when the input specific data is
identical with the specified address, wverifies that the
series of processing that involves rewriting the storage
content of said memory has been implemented normally.

40
17. A recording apparatus in accordance with c¢laim
16, wherein gaid verification module comprises a
correction module that compares the input specific data
with the address specified by said address specification
45 module and, when the input specific data 1is not

corresponding to the specified address, causes said
processing execution module of said cartridge to execute
the series of processing that involves rewriting the
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with the address specified by said address specification nodule and, when
the input specific data is not corresponding to the specified address,
gives a notification representing the discrepancy. 10 19. A recording
apparatus in accordance with claim 16, wherein said address specification
nodul e specifies the address by a signal representing the address at which

the storage gppight ofnsahd 5¥d eﬁg Qe rewitten and 15 a signa
gener at ed by cﬁanglng Bris o e ad ress® according to a preset rule. 20.
A recolrd' ng appar é“s%%@&&o& EQtﬁlaa'fH ddeco 5{18 ”w&'&% péfa?ﬁﬁ rule
SRR e By o%eﬁrﬁs P HE {ror
2 cartri %hcmo%at@ﬁﬁe & Ps feteehg atﬁl‘% ‘F"%r Lsed
for recordln 1 fFB?n the

steps of : g &n &kcer ndfh ‘?IhstFH‘Etl&ﬁlﬁuﬁcl Lﬁﬁerﬁ:;l CIe a 1§‘pec‘f“‘? ed
addr ess mﬁthc?éﬁﬁﬁﬂoﬁglggserﬁ%s d?ebro@§§§ﬁﬁded30 Fﬁgfeﬁﬁvolvﬁév?%mmlﬁlng a
storage cont®ptibicarieRorgPreeantingutbeddierrenrackartridge, said nenory
bei ng ﬂﬁbV|ded in said cartridge to store information regarding said
cartridge in a noh?voPat¥¢ec¥din@r aPPayarig Sai daeerrirage wdtdxeeladmt he
series of 356protersing sadd ieddyesss spevificrtior mpduidge Wt ichiest
t he speci fi ethaddddsssef byaad signady repdesenting e syelydds atatwhich
correspondi ngh¢ ostbheagpecbhitedtaddr esddt mempry dut Sicddeofresarit tosan tandige;
and condd i ng tabgnal pusespeatédc Bat achhdpdidie b speti files aatitimsss and
verifying whetberdihg 66raeprotet pfatessi ng that involves rewiting the
storage content of said nenory has been inplenented nornmally. 32
20. A recording apparatus in accordance with claim
19, wherein the preset rule is at least one of a
20 reciprocal operation, a complementary operation, and a
bit rotation.

21. A method of transmitting information to and from
a cartridge, which has a chamber for holding a recording
25 material used for recording therein,
said information transmitting method comprising the
steps of:
giving an external instruction including at least a
gpecified address with regard to a series of processing
30 that involves rewriting a storage content of a memory
from an outside of said cartridge, said memory being
provided in said cartridge to store information regarding
gaid cartridge in a non-volatile manner;
causing said cartridge to execute the series of
35 processing that involves rewriting the storage content at |
the specified address of said memory and outputting
specific data corresponding to the specified address to
the outside of said cartridge; and
comparing the output specific data with the
40 specified address and verifying whether the series of
processing that involves rewriting the storage content of
said memory has been implemented normally.
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